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FLUID DISPENSING CONTROL SYSTEMS
AND METHODS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Application No. 61/783,847, titled “Fluid Dispensing Con-
trol,” and filed Mar. 14, 2013, the entirety of which is incor-
porated by reference.

INCORPORATION BY REFERENCE

[0002] All publications and patent applications mentioned
in this specification are herein incorporated by reference to
the same extent as if each individual publication or patent
application was specifically and individually indicated to be
incorporated by reference.

FIELD

[0003] The invention generally relates to an apparatus for
controlling the dispensing of fluids, and in particular, a dis-
pensing control for fluid being provided to a distal end of a
surgical scope, such as, a laparoscope, in order to maintain
and improve visualization.

BACKGROUND

[0004] Minimally invasive surgical procedures utilizing
surgical scopes are desirable because they often provide one
or more of the following advantages: reduced blood loss,
reduced post-operative patient discomfort, shortened recov-
ery and hospitalization time, smaller incisions, and reduced
exposure of internal organs to possible contaminants.

[0005] Generally, minimally invasive surgeries utilize
scopes, such as laparoscopes, that permit remote visualiza-
tion of a surgical site within a patient’s body while the surgi-
cal procedure is being performed. During a laparoscopic pro-
cedure, the patient’s abdominal or pelvic cavity is accessed
through two or more relatively small incisions rather than
through a singlelarge incision that is typical in a conventional
surgery. Surgical scopes, such as laparoscopes, usually con-
sist in part of a rigid or relatively rigid rod or shaft having an
objective lens at one end and an eyepiece and/or integrated
visual display at the other. The scope may also be connected
to a remote visual display device or a video camera to record
surgical procedures.

[0006] In laparoscopic surgeries, the abdomen is typically
inflated with a gas through the use of an insufflator, to distend
the abdominal space by elevating the abdominal wall above
the internal organs and thereby create a sufficient working and
viewing space for the surgeon. Carbon dioxide is usually used
for insufflation, though other suitable gases may also be used.
Conventional insufflators are adapted to cycle on and off to
maintain a preset and suitable pressure within the patient’s
body cavity.

[0007] The local environment within a patient’s abdominal
space is generally rather warm and humid, and the use of
devices such as harmonic scalpels and other cutting and
coagulating devices generate mist, smoke, and other debris
that is released into the surgical field and often becomes
suspended throughout the expanded abdominal space. Addi-
tionally, blood, bodily fluids, pieces of tissue, fat or other
bodily material may come in contact with or even attach to the
lens. As a result of these conditions, visualization through the
scope can be significantly diminished. Typically, the only

Dec. 31, 2015

solution to fogging and debris collection on the lens is
removal of the scope from the body cavity and defogging or
cleaning the lens by wiping it with a cloth, warming the scope
tip, or utilizing another defogging method. The need to
remove the scope to defog and remove debris from the lens is
inconvenient for the scope operator and the surgeon and can
interrupt and undesirably prolong surgical procedures.
[0008] As such, some devices have been developed to assist
in the improvement of visualization. These devices may pro-
vide gas or liquid fluids to the distal end in order to clear the
lens area. The cleaning of a laparoscopic lens during a medi-
cal procedure, however, requires the ability to control the
volume and placement of the fluid. Unplanned and uncon-
trolled releases of fluid during the procedure, usually small
droplets that form drips, are a major visual distraction to the
user because they can distort the image either by sliding over
the lens or by forming bubbles over the lens.

[0009] One approach to preventing drips is to remove the
fluid and dry the conduit by pressurized gas or by applying a
vacuum to retract fluid from the conduit. In doing so, how-
ever, all the fluid must be removed from the conduit. This is
difficult to accomplish at a high level of reliability because of
fluid surface tension and the high positive pressure or low
negative pressure required to absolutely evacuate the conduit.
[0010] As such, there remains a need for fluid dispensing
control mechanism for cleaning the lens of a laparoscope in
situ that prevents the uncontrolled dispensing of the fluid.

SUMMARY OF THE DISCLOSURE

[0011] The present disclosure is directed towards a view
optimizing assembly for use with a laparoscope that facili-
tates intra-operative defogging, surgical debris deflection,
and cleaning of a laparoscope lens during minimally invasive
surgery, and furthermore, controls the dispensing of fluid
from the device. The fluid control mechanism is directed
towards a one-way valve mechanism and may further include
syringe system to release fluid pressure in the fluid passage-
way.

[0012] In general, in one embodiment, a view optimizing
assembly for use in combination with a laparoscope includes
a sheath configured to be mounted over a shaft of a laparo-
scope. The sheath includes at least one lumen extending
within a wall of the sheath from a proximal end of the sheath
to a distal end of the sheath, and the at least one lumen is
configured to hold a fluid therein. The sheath further includes
a valve at a distal end of the at least one lumen. The valve is
configured to prevent release of fluid from the at least one
lumen when closed and to allow the release of fluid from the
at least one lumen when open.

[0013] This and other embodiments can include one or
more of the following features. The valve can be an elasto-
meric valve. The valve can be configured to open to allow the
release of fluid when a predetermined minimum pressure is
placed on the valve by the fluid within the at least one lumen.
The predetermined minimum pressure can be approximately
20 mmHg. The valve can be configured to close when a
pressure below a predetermined maximum pressure is placed
on the valve by the fluid. The predetermined maximum pres-
sure can be approximately 15 mmHg. The view optimizing
assembly can further include a syringe mating mechanism
fluidically connected to the at least one lumen. The syringe
mating mechanism can include a gasket at a distal end thereof
and can be configured such that, when a syringe is placed
within the syringe mating mechanism and a predetermined
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pressure or given user pressure is placed on a plunger of the
syringe, a distal end of the syringe seats within the gasket to
allow fluid to flow into the at least one lumen. When the
predetermined pressure or given user pressure is released
from the plunger of the syringe, the gasket can be configured
to act as a spring to push the syringe proximally. Removing
pressure from a plunger of the syringe can immediately cause
the valve to close. The gasket can be configured to seal the
syringe within the syringe mating mechanism when the distal
end of the syringe seats within the gasket. The gasket can be
an elastomeric gasket. At least one additional lumen of the
plurality of lumens can be configured to convey gas from the
proximal end of the sheath to the distal end of the sheath. The
valve can be a one-way valve.

[0014] Ingeneral,in one embodiment, a method of clearing
debris from the lens of a laparoscope during a laparoscopic
procedure includes: (1) passing fluid through a lumen of a
sheath mounted over a shaft of a laparoscope; and (2) opening
avalve to allow the fluid to flow over alens ofthe laparoscope
when a pressure in the lumen has reached a predetermined
minimum amount.

[0015] This and other embodiments can include one or
more of the following features. The predetermined minimum
pressure can be approximately 20 mmHg. The method can
further include closing the valve when a pressure in the lumen
goes below a predetermined maximum pressure. The prede-
termined maximum pressure can be approximately 15
mmHg. Passing fluid can include ejecting fluid from a syringe
into the lumen. The method can further include seating the
syringe in a syringe mating mechanism to allow for the ejec-
tion of fluid. Seating the syringe in a syringe mating mecha-
nism can include sealing the syringe against the syringe mat-
ing mechanism. Fluid from the syringe can pass into the
lumen when the syringe is sealed in the syringe mating
mechanism. The method can further include removing pres-
sure from the plunger to stop the ejection of fluid and imme-
diately cause the valve to close. The method can further
include passing gas through an additional lumen of the sheath
to allow the gas to flow over the lens of the laparoscope. The
fluid can be a surfactant cleaning fluid, and allowing the fluid
to flow over the lens can clean the lens.

[0016] In general, in one embodiment, a view optimizing
assembly for use in combination with a laparoscope includes
asheath configured to be mounted over shaft of alaparoscope.
The sheath includes a lumen extending from a proximal end
of the sheath to a distal end of the sheath. The lumen is
configured to hold a fluid therein, and a syringe mating
mechanism is fluidically connected to the lumen. The syringe
mating mechanism includes a gasket at a distal end thereof
such that, when a syringe is placed within the dispenser and a
predetermined pressure or given user pressure is placed on a
plunger of the syringe, a distal end of the syringe seats within
the gasket to allow fluid to flow into the lumen.

[0017] This and other embodiments can include one or
more of the following features. When the predetermined pres-
sure or given user pressure is released from the plunger of the
syringe, the gasket can be configured to act as a spring to push
the syringe proximally. The gasket can be configured to seal
the syringe within the syringe mating mechanism when the
distal end of the syringe seats within the gasket. The gasket
can be an elastomeric gasket.

[0018] Ingeneral,in one embodiment, a method of clearing
debris from the lens of a laparoscope during a laparoscopic
procedure includes: (1) applying pressure to a fluid within a
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lumen of a sheath mounted over a shaft of a laparoscope; (2)
opening a valve positioned in the lumen when the pressure in
the lumen has reached a predetermined level; (3) stopping the
applying pressure step and relieving the pressure on the fluid
in the lumen; (4) venting a fluid column in communication
with the fluid to atmospheric pressure; and (5) closing the
valve when the relieving step has reduced the pressure in the
conduit below a predetermined level.

[0019] In general, in one embodiment, a view optimizing
assembly for use in combination with a laparoscope includes
asheath configured to be mounted over shaft of alaparoscope.
The sheath includes a lumen extending from a proximal end
of the sheath to a distal end of the sheath, and the lumen is
configured to hold a fluid therein. A syringe mating mecha-
nism is fluidically connected with the lumen through a distal
opening and includes a gasket therein. A syringe includes a
syringe barrel and a plunger, and the syringe barrel is config-
ured to fit within the syringe mating mechanism. The gasket
1s configured to sit between the distal end of the syringe the
distal opening such that, when the syringe is placed within the
syringe mating mechanism, there remains some relative
movement of the syringe relative to the syringe mating
mechanism until a predetermined pressure or given user pres-
sure is placed on the plunger such that the distal end of the
syringe seats against the gasket, forming a fluid channel with
the lumen.

[0020] Any of these embodiments can include one or more
of the following features. The valve can be an orifice valve
including a plug and an orifice. The orifice can be a slit. The
orifice can be a tortuous path hole. The orifice can have a
width or diameter of less than 0.02". The orifice can be sub-
stantially centered in the orifice plug. The orifice plug can
include a central portion bordered by two side portions. The
central portion can include the orifice and have a shorter
length than the side portions. The side portions can include
rounded edges configured to direct flow into the orifice. The
orifice can be less than 1.6 mm long. The valve can include a
material having a durometer of 10-40 shoreA. The predeter-
mined minimum pressure can be at least 1 psi. The predeter-
mined minimum pressure can be about 2 psi. The valve can be
made of silicone or polyurethane. The fluid can be docusate
sodium with a w/v of 0.05% to 0.25%. The valve can close
when the pressure is less than O psi. The valve can be a
duckbill, poppet, umbrella, or flap valve. The syringe dis-
penser can be transparent or translucent. The syringe dis-
penser can include grooves an inner diameter thereof running
from the gasket to a proximal end of the syringe. Seating the
syringe in the syringe mating mechanism can cause the pre-
determined minimum pressure to be applied immediately.
The valve can be at the distal-most end of the lumen. The
method can further include introducing relative motion
between the syringe and the syringe mating mechanism to
cause the fluid to pass through the valve. The relative motion
can set the distal end of the syringe into sealing relation with
an outlet of the syringe mechanism. Releasing pressure
applied to a plunger of the syringe can permit relative motion
between the syringe and the syringe mating mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The novel features of the invention are set forth with
particularity in the claims that follow. A better understanding
of the features and advantages of the present invention will be
obtained by reference to the following detailed description
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that sets forth illustrative embodiments, in which the prin-
ciples of the invention are utilized, and the accompanying
drawings of which:

[0022] FIG. 1 is a schematic view of a fluid dispensing
control assembly as described herein.

[0023] FIG. 2is a cross-sectional view of the distal end of a
sheath of a fluid dispensing control assembly.

[0024] FIG.3isaside view of a syringe and syringe mating
mechanism of FIG. 1.

[0025] FIG.4isaside view of a syringe and syringe mating
mechanism shown in a coupled position.

[0026] FIG. 5 is schematic view of the fluid dispensing
control assembly demonstrating the delivery of fluid from the
syringe.

[0027] FIG. 6 depicts the application of pressure on a
syringe plunger to begin the flow of fluid.

[0028] FIG. 7 depicts the distal end of a sheath with bursts
of gas or liquid fluid clearing debris off of the scope lens.
[0029] FIG. 8 depicts the releasing of pressure on the
syringe plunger to end the flow of fluid.

[0030] FIG.9is a partial cross-sectional view of a sheath of
a fluid dispensing control assembly when no liquid fluid or
gas is being delivered through the sheath.

[0031] FIG. 10 depicts a syringe mating mechanism when
pressure has been removed from the syringe plunger.

[0032] FIGS. 11A-B show a sheath having an exemplary
one-way valve at a distal end thereof. FIG. 11C is a close-up
of the valve of FIGS. 11A-B.

DETAILED DESCRIPTION

[0033] Described herein is a laparoscopic sheath including
a lumen for cleaning fluid and a valve configured to control
the release of fluid from the lumen. The valve can advanta-
geously retain the fluid in the lumen until sufficient pressure
is applied to open the valve and dispense the fluid. The valve
can be at the distal end of the lumen and can be configured to
self-close when the dispensing pressure is relieved. Also
described herein is a fluid delivery system configured to trans-
fer fluid from a user-actuated syringe to the distal end of a
surgical instrument, such as a laparoscope. The fluid delivery
system can include a line-pressure relief system that, in con-
junction with the valve, prevents secondary drips of fluid
from leaving the lumen and, for example, depositing on the
lens of a laparoscope.

[0034] Although the disclosure hereofis detailed and exact
to enable those skilled in the art to practice the invention, the
physical embodiments herein disclosed merely exemplify the
invention which may be embodied in other specific structures.
While the preferred embodiment has been described, the
details may be changed without departing from the invention,
which is defined by the claims.

[0035] FIG. 1 shows a fluid dispensing control assembly 10
foruse in association with a laparoscope. The fluid dispensing
control assembly 10 includes a sheath 14 having at least one
fluid lumen 40 (see FIG. 2), a fluid source 32, and at least one
fluid delivery tube 16 configured to connect the lumen 40 of
the sheath 14 to the fluid source 32. The components of the
fluid dispensing control assembly 10 may be made from
plastic materials (extruded and/or molded), metal, a compos-
ite material, or combinations thereof,

[0036] The sheath 14 is designed so that it can be mounted
over the shaft of a laparoscope used during a minimally
invasive surgical procedure. The sheath 14 generally com-
prises a shaft for receiving the laparoscope. The shaft of the
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sheath 14 can be sized and configured to match the size and
configuration of the corresponding laparoscope. The laparo-
scope, and thus the distal end of the sheath 14, may have a
blunt tip end or an angled tip end. The sheath 14 is preferably
sized and configured to not interfere with the normal use,
set-up, and features of the laparoscope in the operating room.
[0037] Asshownin FIG. 2, sheath 14 may have at least one
lumen 40 formed within the wall of the sheath 14. The lumen
40 can have a curvilinear, oblong, or optical perimeter or
cross-section. In use, the lumen 40 may be used to convey
fluid to the laparoscope lens 13 at or near the distal end 145 of
the sheath 14. In some embodiments, the lumen 40 may also
vent or exhaust air from the distal end 145 of the sheath 14. In
some embodiments, a proximal end of the lumen 40 can be
open to the atmosphere. FIG. 2 also shows that the sheath 14
may have one or more additional lumens, such as gas lumen
41 that delivers gas to the distal end 145 of the sheath 14. The
gas and the fluid delivered to and out from the distal end 145
of the sheath 14 may be used to clear dust and debris from the
laparoscope lens 13.

[0038] Referring to FIG. 3, the fluid source 32 includes a
syringe 30 and a syringe mating mechanism 31. The syringe
30 is configured to hold a fluid for delivery through the lumen
40 of the sheath 14. The fluid can be, for example, a cleaning
fluid. In one embodiment, the fluid has a density of 800-1,200
kg/m?, such as approximately 1,000 kg/m? (e.g., has a density
similar to the density water). In one embodiment, the fluid has
aviscosity of0.6-0.9 mPas at room or body temperature (e.g.,
has a viscosity similar to the viscosity of water). In one
exemplary embodiment, the fluid is a surfactant, such as
docusate sodium with 0.05% to 0.25% wi/v. Further, the
syringe mating mechanism 31 is configured to mate with the
syringe 30 to allow for delivery of the fluid from the syringe
into the lumen 40 of the sheath 14, as described further below.
[0039] Thedelivery tube 16 can connect the fluid source 32
to the sheath 40 to allow fluid to be delivered from the syringe
30 to the sheath 14. The delivery tube 16 can be made, for
example, of a flexible medical grade tubing. Other tubes may
be provided for the delivery or removal of gas to/from the
sheath 14 or removal of fluid from the sheath 14.

[0040] As shown in FIG. 2, the fluid dispensing control
assembly 10 can further include a control valve 42, such as an
elastomeric one-way control valve, at the distal end of the
lumen 40 in the sheath 14 (and positioned near the lens 13 of
the laparoscope when the sheath 14 is placed over a laparo-
scope). The control valve 42 can both prevent the uncon-
trolled release of fluid from the lumen 40 over the laparo-
scopic lens 13 and prevent back-flow of fluid into the lumen
40.

[0041] Thevalve 42 canbe made ofa flexible material, such
as a material having a hardness of between 10 and 40 shoreA.
Further, the valve 42 can be shaped so as to conform to the
inner dimensions of the distal end of the lumen 40. The valve
42 can be made of a gamma stable materials, such as silicone
or polyurethane, and can have adhesive properties that allow
it to bond to a substrate up to pressures of 80 psi. Further, the
valve 42 can be configured to self-open when a predetermined
minimum pressure is applied and to self-close when a prede-
termined maximum pressure is applied. In some embodi-
ment, the predetermined minimum pressure is at least 1 psi,
such as at least 2 psi, while the predetermined maxinum
pressure is less than or equal to 0 psi. In other embodiments,
the predetermined minimum pressure is 20 mmHg while the
predetermined maximum pressure is 15 mmHg.
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[0042] Referring to FIGS. 11A-11C, in some embodi-
ments, the control valve 42 can be an orifice valve including
a plug 52 with an orifice 54 therein. The plug 52 can be
configured to seal within the distal end of the lumen 40. The
plug 52 can include two curved side portions 54a,b config-
ured to border the side walls of the lumen 40 and a central
portion 58 configured to sit substantially in the center of the
lumen 40. The central portion 58 can have a shorter length 1,
than the lengths 1, of the curved portions 54a,b. In some
embodiments, the shape of the plug 52 can thus look like the
letter “B.” The orifice 54 can sit within the central portion 58,
e.g. can be substantially centered within the central portion 58
(and within the entire plug 52). Further, the curved edges of
the side portions 54a.b can help direct flow from the lumen 40
towards the orifice 54, as shown by the arrows in FIG. 11C.
The orifice 54 can be a slit or a tortuous path hole. Further, the
orifice 54 can have a width or diameter of less than (.02
inches and a length (1,) of less than 1.6 mm. In other embodi-
ments, the control valve 42 can be a duckbill valve, a poppet
valve, an umbrella valve, or a flap valve.

[0043] Referring to FIG. 3, the syringe mating mechanism
31 can include a barrel 61 configured to hold the barrel 71 of
the syringe 30. The barrel 71 of the syringe 30 can be config-
ured to slide inside the barrel 61 of the syringe mating mecha-
nism 31. Further, the barrel 61 of the syringe mating mecha-
nism 31 can be clear so that graduation marks on the syringe
barrel 61 can be seen therethrough. A pair of finger grips
63a,b can be attached to the barrel 61. The finger grips 63a,b
can allow for a claw grip by the user with the fingers on the
grips 63a,b and thumb on the plunger 34 of the syringe 30
when the syringe 30 is in the mating mechanism 31. The
barrel 61 of the syringe mating mechanism 31 can end in a
tapered distal tip 65 configured to mate with the tip 75 of the
syringe 30. Further, the syringe mating mechanism 31 can
include snaps 67a,b configured to hold the syringe 30 within
the barrel 61. That is, the snaps 67a,b can be configured to
move radially outward to fit the flange portion 77 of the
syringe 30 therethrough. The snaps 67a,b can then move back
radially inward to prevent the flange portion 77 (and thus the
rest of the syringe 30) from moving proximally out of the
syringe mating mechanism 31. The snaps 67q,b retain the
syringe 30 in the syringe mating mechanism 31, but allow the
syringe 30 to move axially within the mating mechanism 31.
[0044] As shown in FIG. 4, the syringe mating mechanism
31 can further include an elastomeric gasket 35 (such as an
o-ring or a washer) in the tapered distal tip 65. The gasket 35
can be made, for example, of silicone. The gasket 35 can be
configured to form a hermetic seal between the outer diameter
of the syringe 30 and the inner diameter of the syringe mating
mechanism 31 when the syringe 30 is pushed fully within the
syringe mating mechanism 31. In some embodiments, the
barrel 61 of the syringe mating mechanism 31 can include
grooves on the inner diameter extending from the gasket 35 to
the proximal end of the barrel 61.

[0045] Referring to FIGS. 4-10, the syringe mating mecha-
nism 31 is configured to allow the syringe to immediate apply
pressure within the lumen 40 when the plunger 34 of the
syringe 30 is deployed and to immediately relieve the line
pressure within the lumen 40 when the force applied to the
syringe plunger 34 is removed.

[0046] FIGS. 4-6 depict the insertion of the syringe 30 into
the syringe mating mechanism 31. This is accomplished by
using the force applied to the syringe plunger 34 by the user
to seat the tip 75 of the syringe 30 against the gasket 35 in the
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syringe mating mechanism 31. That is, when a force is
applied to the plunger 34 of the syringe 30, that force is
transferred through the fluid within the syringe barrel 71 to
the distal end ofthe syringe barrel 71, forcing the tip 75 of the
syringe 30 distally into the gasket 35 of the syringe mating
mechanism 31. By doing so, the gasket 35 acts as a seal, and
fluid can be delivered through the lumen 40. Further, in some
embodiments, delivery of fluid from the syringe 30 through
the syringe mating mechanism 31 and the lumen 40 can
provide the minimum pressure required to open the valve 42
at the distal end of the lumen 40. Referring to FIG. 7, delivery
of fluid from the syringe 30 through the syringe mating
mechanism 31 can allow fluid to flow over the lens 13 of a
laparoscope within the sheath 14 to remove debris.

[0047] FIGS. 8-10 show the removal of pressure from the
syringe plunger 34. When the plunger 34 force is removed,
the hermetic seal between the syringe 30 and the syringe
mating mechanism 31 provided by the gasket 35 is lost.
Further, the elastomeric gasket 35 acts as a spring to push the
syringe 30 away and open the lumen 40 to atmospheric pres-
sure, as depicted in FIGS. 8 and 10. That is, the shape of the
gasket 35 can change temporarily as the syringe 30 is seated
against the gasket. When pressure is removed from the
plunger 34, the valve material can return to its original shape,
thereby pushing the syringe away when the pressure on the
plunger 34 is relieved. In this way, the line pressure in lumen
40 is immediately relieved. In the embodiments having
grooves on the inner diameter of the barrel 61, fluid can
escape therethrough when the plunger 34 is released, thereby
allowing for faster pressure relief. Further, in embodiments
having the valve 42, the release of pressure in the lumen 40
can thus cause the valve 42 to immediately close, thereby
preventing the flow of fluid through the lumen 40, as depicted
in FIG. 9.

[0048] The valve 42 can be configured to hold a column of
fluid within the lumen 40 without opening. The fluid can thus
remain in the lumen 40 between cleanings of the lens 13. As
aresult, when pressure is applied to the plunger of the syringe
and fluid is ejected through the syringe, the fluid can imme-
diately (i.e. with substantially no delay) exit the lumen 40 to
flow over the lens 13. Further, in some embodiments, gas on
a distal side of the valve 42, such as gas from the additional
lumen(s) and gas within the patient’s abdomen in use, can
created a pressurized area on a distal side of the valve (i.e. a
higher pressure than on the proximal side of the valve when
the lumen 40 is open to the atmosphere). This difference in
pressure can help keep fluid in the lumen 40 from weeping
out. Finally, the valve 42 can be configured to withstand low
pressure that may occur on the distal side of the valve 42 due
to formation of a vortex of air from gas flowing through the
additional lumen(s) 41.

[0049] Inthisway, fluid, such as surfactant cleaning fluid, is
dispensed when the fluid source 30 is “on,” wherein fluid is
being provided through lumen 40, such as when syringe 30
plunger is depressed and the valve 42 is open. In contrast,
fluid is not dispensed when the fluid source 30 is “off}”
wherein the syringe plunger is released and the one-way valve
closes. The valve 42 and/or the syringe mating mechanism 31
thus prevent the uncontrolled dispensing of cleaning fluid by
occluding the distal end of the lumen and isolating the lumen
from gas flow through other lumens 41, advantageously
avoiding the formation of bubbles and improving visualiza-
tion through the lens 13 of the laparoscope.
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[0050] Thus, the fluid dispensing control assembly 10 can
be useful while performing intra-operative defogging, surgi-
cal debris deflection, and cleaning of a laparoscope lens dur-
ing minimally invasive surgery without removing the laparo-
scope from the patient.

[0051] The foregoing is considered as illustrative only of
the principles of the invention. Furthermore, since numerous
modifications and changes will readily occur to those skilled
in the art, it is not desired to limit the invention to the exact
construction and operation shown and described. As for addi-
tional details pertinent to the present invention, materials and
manufacturing techniques may be employed as within the
level of those with skill in the relevant art. The same may hold
true with respect to method-based aspects of the invention in
terms of additional acts commonly or logically employed.
Also, it is contemplated that any optional feature of the inven-
tive variations described may be set forth and claimed inde-
pendently, or in combination with any one or more of the
features described herein. Likewise, reference to a singular
item, includes the possibility that there are plural of the same
items present. More specifically, as used herein and in the
appended claims, the singular forms “a,” “and,” “said,” and
“the” include plural referents unless the context clearly dic-
tates otherwise. It 1s further noted that the claims may be
drafted to exclude any optional element. As such, this state-
ment is intended to serve as antecedent basis for use of such
exclusive terminology as “solely,” “only” and the like in
connection with the recitation of claim elements, or use of a
“negative” limitation. Unless defined otherwise herein, all
technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in
the art to which this invention belongs. The breadth of the
present invention is not to be limited by the subject specifi-
cation, but rather only by the plain meaning ofthe claim terms
employed.

What is claimed is:

1. A view optimizing assembly for use in combination with
a laparoscope, the assembly comprising:

a sheath configured to be mounted over a shaft of a laparo-
scope, the sheath including at least one lumen extending
within a wall of the sheath from a proximal end of the
sheath to a distal end of the sheath, wherein the at least
one lumen is configured to hold a fluid therein; and

avalve at a distal end of the at least one lumen, the valve
configured to prevent release of fluid from the at least
one lumen when closed and to allow the release of fluid
from the at least one lumen when open.

2. The view optimizing assembly of claim 1, wherein the

valve is an elastomeric valve.

3. The view optimizing assembly of claim 1, wherein the
valve is configured to open to allow the release of fluid when
a predetermined mininmum pressure is placed on the valve by
the fluid within the at least one lumen.

4. The view optimizing assembly of claim 3, wherein the
predetermined minimum pressure is approximately 20
mmHg.

5. The view optimizing assembly of claim 1, wherein the
valve is configured to close when a pressure below a prede-
termined maximum pressure is placed on the valve by the
fluid.

6. The view optimizing assembly of claim 5, wherein the
predetermined maximum pressure is approximately 15
mmHg.

Dec. 31, 2015

7. The view optimizing assembly of claim 1, further com-
prising a syringe mating mechanism fluidically connected to
the at least one lumen, the syringe mating mechanism includ-
ing a gasket at a distal end thereof and configured such that,
when a syringe is placed within the syringe mating mecha-
nism and a given pressure is placed on a plunger of the
syringe, a distal end of the syringe seats within the gasket to
allow fluid to flow into the at least one lumen.

8. The view optimizing assembly of claim 7, wherein,
when the given pressure is released from the plunger of the
syringe, the gasket is configured to act as a spring to push the
syringe proximally.

9. The view optimizing assembly of claim 7, wherein
removing pressure from a plunger of the syringe immediate
causes the valve to close.

10. The view optimizing assembly of claim 7, wherein the
gasket is configured to seal the syringe within the syringe
mating mechanism when the distal end of the syringe seats
within the gasket.

11. The view optimizing assembly of claim 7, wherein the
gasket is an elastomeric gasket.

12. The view optimizing assembly of claim 1, wherein at
least one additional lumen of the plurality of lumens is con-
figured to convey gas from the proximal end of the sheath to
the distal end of the sheath.

13. The view optimizing assembly of claim 1, wherein the
valve is a one-way valve.

14. A method of clearing debris from the lens of a laparo-
scope during a laparoscopic procedure, the method compris-
ing:

passing fluid through a lumen of a sheath mounted over a

shaft of a laparoscope; and

opening a valve to allow the fluid to flow over a lens of the

laparoscope when a pressure in the lumen has reached a
predetermined minimum amount.

15. The method of claim 14, wherein the predetermined
minimum pressure is approximately 20 mmHg.

16. The method of claim 14, further comprising closing the
valve when a pressure in the lumen goes below a predeter-
mined maximum pressure.

17. The method of claim 14, wherein the predetermined
maximum pressure is approximately 15 mmHg.

18. The method of claim 14, wherein passing fluid com-
prises ejecting fluid from a syringe into the umen.

19. The method of claim 18, further comprising seating the
syringe in a syringe mating mechanism to allow for the ejec-
tion of fluid.

20. The method of claim 19, wherein seating the syringe in
a syringe mating mechanism comprises sealing the syringe
against the syringe mating mechanism.

21. The method of claim 19, wherein fluid from the syringe
only passes into the lumen when the syringe is sealed in the
syringe mating mechanism.

22. The method of claim 19, further comprising removing
pressure from a plunger of the syringe to stop the ejection of
fluid and immediately cause the valve to close.

23. The method of claim 14, further comprising passing gas
through an additional lumen of the sheath to allow the gas to
flow over the lens of the laparoscope.

24. The method of claim 14, wherein the fluid is a surfac-
tant cleaning fluid, and wherein allowing the fluid to flow over
the lens cleans the lens.
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25. A view optimizing assembly for use in combination
with a laparoscope, the assembly comprising:

a sheath configured to be mounted over a shaft of a laparo-
scope, the sheath including a lumen extending from a
proximal end of the sheath to a distal end of the sheath,
wherein the lumen is configured to hold a fluid therein;
and

a syringe mating mechanism fluidically connected to the
lumen, the syringe mating mechanism including a gas-
ket at a distal end thereof such that, when a syringe is
placed within the dispenser and a given user pressure is
placed on a plunger of the syringe, a distal end of the
syringe seats within the gasket to allow fluid to flow into
the lumen.

26. The view optimizing assembly of claim 25, wherein,
when the given user pressure is released from the plunger of
the syringe, the gasket is configured to act as a spring to push
the syringe proximally.

27. The view optimizing assembly of claim 25, wherein the
gasket is configured to seal the syringe within the syringe
mating mechanism when the distal end of the syringe seats
within the gasket.

28. The view optimizing assembly of claim 25, wherein the
gasket is an elastomeric gasket.
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