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ADAPTOR FOR AWATER BOTTLE OF AN ENDOSCOPE

FIELD OF THE INVENTION
The present application 1s directed to devices used 1n surgical procedures, such
as endoscopic procedures, and more particularly to a device that can be used to add a

secondary gas source to a water bottle, such as for use 1n endoscopy.

BACKGROUND

Many 1invasive medical procedures that previously required major surgery are
now performed using endoscopic instruments. Such instruments can provide an
internal view of particular body parts, organs, or passages without requiring invasive
surgery. Generally, an endoscopic instrument may include one or more channels
through which miniaturized, flexible instruments can be inserted and advanced. The
endoscope typically includes an elongated flexible cable equipped at one end with an
cyepiece or other viewing means and at the other end with an optical head. Only the
head 1s directly and externally connected to the instrument. The cable transmits images
or image-producing signals from the 1lluminated operative site to the viewing means to
provide the instrument operator with full vision of the actions being performed at the
instrument's working end. A coherent optic bundle extends from the head and through
the flexible cable through the eyepiece for providing the surgeon with visual
confirmation of the instrument's tip or jaw action. The 1lluminating means may take the
form a light-transmitting waveguide extending through the cable to 1lluminate the
operative arca. The waveguide 1s connected at 1ts proximal end to a suitable high-
intensity light source.

The cable of an endoscope also provides a flow passage for the delivery of fluid
(¢.g., liquid or gas) for 1rrigation or other purposes. Typically, the flow passage and the
illuminating means are disposed on opposite sides of the coherent image-transmitting
waveguide. In conventional practice, 1t 1s necessary to provide a flow of sterile water
across the optic head to prevent the buildup of materials (e.g., surgical debris and body
fluids) on the optic head. This flow of water operates, 1n a sense, like a windshield
wiper/washer assembly.

In common designs, an endoscopic instrument typically has a control body

which 1s connected by a light guide tube to a light guide connector, which actually can
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include a plurality of connectors that can suitably receive various fittings. For example,
the light guide connector can include a connector orifice that receives a grounding lug,
a suction port, an air inlet, and a water inlet. As such, the air and water are delivered
through the light guide connector, through the light guide tube and 1nto the control
body. Alternatively, the control body can also include a water port so as to allow water
to be directly provided to the control body. Suitable valves are provided on the control
body so as to control the flow of water through the control body and over the optic head
of the instrument.

For example, FIG. 1 illustrates an endoscope system that 1s unmodified (1.¢.,
includes no secondary gas supply means). The endoscope 1s shown to include a shaft
(insertion tube) connected to a control body that includes a biopsy port, air-water and
suction valves, and angulation controls. The control body 1s connected to an umbilical
(light guide connecting tube) that further connects to an electrical pin unit, which 1s
directly connected to a light source and 1s connected via a video connection lead (and
plug) to a video processor. The image produced by the endoscope 1s transmitted via a
fiber optic bundle, or electronically from a charge-coupled device (CCD) chip. FIG. 1
illustrates a video monitor and attached keyboard for viewing images and inputting
commands. The electrical pin unit includes a port for a water bottle connector that
connects to a water bottle for providing irrigation.

The somewhat complex internal anatomy of the endoscope 1s further illustrated
in FIG. 2, which shows a detailed view of the endoscope from FIG. 1. As seen 1n FIG.
2, the shaft incorporates an instrumentation channel extending from the entry biopsy
port to the tip of the instrument. Channel sizes can vary from about 1 to 5 mm. Again,
the endoscope 1ncludes no means for a secondary gas supply.

Unexpectedly, there 1s usually a great expense associated with the delivery of
sterile water 1n an endoscopy system. As seen 1in FIG. 1, the known practice has been
to use a water bottle with a cap having a tube running therethrough. The tube typically
has a fitting at the end distal to the bottle to allow for connection to the air/water
connection port of the light guide connector (of the electrical pin unit, as illustrated in
FIG. 1) or to the port on the endoscope control body. Typically, the tube connecting
the water bottle to the endoscope 1s formed of an inner tube and an outer tube. The
outer tube extends 1nto the water bottle and 1s connected to the cap of the water bottle.

In normal practice, air 1s delivered through the arca between the inner tube and the
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outer tube so as to pressurize the interior of the water bottle and force water to flow
through the tube and into the endoscope at a desired rate.

The known water bottle configuration presents several problems. First 1s the
1ssue¢ of cost and sterilization. For example, the guide accompanying one known
endoscope device includes the following instructions:

= Failure to properly clean and high-level disinfect endoscopic equipment after
cach examination can compromise patient safety.
= Every channel of the endoscope must be reprocessed each time the endoscope 1s
used, even 1f the channel was not utilized during the preceding patient
procedure.
= Every channel must go through every reprocessing step (cleaning, disinfection,
rinsing, alcohol-air drying).
In practice, after usage, the water bottle, 1ts associated tubing, and 1ts associated fittings
are sterilized, such as by glutaraldehyde disinfection and/or autoclaving. This creates a
considerable expense to the hospital including the considerable labor expense
associated with the disinfection of the water bottle. There 1s also the possibility of
residual contaminants residing in the area of connection between the tubes and the
bottle. It also has not typically been feasible to stmply dispose of a water bottle after a
single use because of the expense associated with the water bottle/cap/tubing systems.

Another 1ssue with known water bottles 1s the gas source. Ambient air 1s often
pumped into the system to charge the water bottle, as described above. It can be
desirable, however, to use a secondary gas source instead of ambient air. Known
devices allowing for substitution with a secondary gas source are excessively expensive
and can still suffer the problems associated with disinfection after each use. The
present invention beneficially provides a solution to these and other problems

assoclated with known water bottles for use in endoscopy systems.

SUMMARY OF THE INVENTION
The present invention provides adaptors to improve and extend the use of water
bottles 1n endoscopy. The adaptors make 1t possible to use a variety of standard bottles
with a variety of standard bottle caps. Since endoscopy equipment must either be
thoroughly disinfected between uses, or otherwise discarded, the inventive adaptor
beneficially makes 1t possible to more economical bottles and/or reduce the time spent

cleaning equipment. The adaptors also provide for the use of a secondary gas in an
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endoscopy procedure without the requirement of a costly, specialized bottle and/or cap.
Rather, the inventive adaptor effectively makes any combination of water bottle and
cap a gas-rcady water bottle system. These and other benefits of the present invention
arc more fully described herein.

In certain embodiments, the present invention 18 directed to an adaptor for
adding a secondary gas source to an endoscopic water bottle. Specifically, the adaptor
may compris¢ a substantially tubular body having an interior surface and an exterior
surface and having an upper portion and a lower portion, which particularly may be
characterized as being flared. The upper body portion preferably can have threads on
the exterior surface thereof making the upper body portion suitable for attachment to
threads on a water bottle cap. The lower body portion similarly can have threads on the
interior surface thercof making 1t suitable for attachment to threads on a neck portion of
the water bottle. The adaptor further can comprise a gas inlet port. Such port
particularly may extend outward from the exterior surface of the body. The port
specifically can have a central passage that extends through the adaptor body and opens
on the interior surface of the adaptor body.

In other embodiments, the adaptor of the invention also may comprise one or
more scaling members. Such member may be associated with the exterior surface of
the upper body portion, such as for forming a fluid tight seal between the adaptor and
the water bottle cap. Such member further may be associated with the interior surface
of the lower body portion, such as for forming a fluid tight seal between the adaptor
and the water bottle. An O-ring 1s one non-limiting example of sealing members that
may be used according to the invention.

In particular embodiments, the adaptor may include specific structures to
accommodate the sealing members. For example, the adaptor further may comprise a
groove formed 1n the exterior surface near the top of the upper body portion for
recerving the sealing member. Similar structure could be included in relation to a
scaling member associated with the interior surface of the lower body portion.

In other embodiments, the adaptor also may comprise a component for closing
the gas inlet port to fluid passage. For example, in one embodiment, the adaptor further
may comprise a cap, although other closure means are also envisioned.

The gas 1nlet port itself also may take on a specific structure. For example, 1n
some embodiments, the gas inlet port can comprise a luer connector. Other types of

connectors, such as Swagelok fittings or quick-connect fittings may be used, the only
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[imitation being that the gas inlet port 1s preferably a connector that would be suitable
for attachment of a gas line.

The mterconnection of the gas inlet port and the adaptor main body can vary
according to different embodiments of the invention. For example, the adaptor body
and the gas 1nlet port can be distinct parts that are connected together by some means
(preferably to form a fluid-tight connection). Still further, 1t 1s possible for the adaptor
body itself to be formed of multiple distinct components. For example, the upper body
portion and the lower body portion may be separately formed and then combined by
some suitable means. In other embodiments, however, the adaptor body and gas inlet
port can be a single, monolithic structure.

The adaptor of the invention can be a machined part, can be a molded part, or
can be a part formed by any other suitable means for forming a structure as described
herein. Morecover, the adaptor can be a single-use component (1.¢., disposable) or can
be reusable (1.¢., can be cleaned and disinfected one or more times to allow for multiple
uses). The adaptor also can be formed from a variety of materials, such as metal
materials or polymeric materials.

The mvention further can comprise a complete water bottle assembly for use
with an endoscope. In specific embodiments, the assembly may comprise a water
bottle, a water bottle cap, and an adaptor according to the present invention.

In other embodiments, the invention can be directed to a variety of methods.
For example, the invention can encompass a method of performing an endoscopic
procedure. Such a method can comprise using an endoscope assembly including a
water bottle with a cap and also using an adaptor according to the invention. Such a
method also could be carried out using a complete water bottle assembly, as described
herein, that includes the inventive adaptor.

In still further embodiments, the invention can be directed to methods for
supplying a secondary gas in an endoscopic procedure. For example, 1n one
embodiment, the method can comprise using an endoscopy assembly having attached
thercto a water bottle with a cap, affixing between the water bottle and the cap an
adaptor according to the invention, and supplying a secondary gas to the endoscopy
assembly via the adaptor. One example of a secondary gas that may be supplied

according to this embodiment of the invention 1s carbon dioxide.
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BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described the invention in general terms, reference will now be
made to the accompanying drawing, which 1s not necessarily drawn to scale, and
wherein:

FIG. 1 1s an 1illustration of an unmodified endoscope system that includes no
means of providing a secondary gas supply;

FIG. 2 1s a detailed view of the endoscope from the system 1llustrated in FIG. 1;

FIG. 3 1s an 1llustration of a water bottle for use with an endoscope system and
that includes a cap with a water delivery tube but does not include means for providing
a secondary gas supply;

FIG. 4 1s a perspective view of an adaptor according to one embodiment of the
Invention;

FIG. 5 1s an exploded view of an adaptor according to one embodiment of the
Invention;

FIG. 6 18 a perspective view of an adaptor according to another embodiment of
the invention; and

FIG. 7 1s a partial vertical cross-section of an adaptor according to one
embodiment of the invention having a water bottle affixed to the lower portion of the

adaptor and having a cap affixed to the upper portion of the adaptor.

DETAILED DESCRIPTION

The mvention now will be described more fully hereinafter through reference to
various embodiments. These embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the invention to those skilled
in the art. Indeed, the invention may be embodied in many different forms and should
not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will satisty applicable legal
requirements. As used 1n the specification, and 1n the appended claims, the singular
forms “a”, “an”, “the”, include plural referents unless the context clearly dictates
otherwise.

The present invention provides an adaptor that allows for the use of any
secondary gas during an endoscopic procedure. As described previously, typical water

bottle caps include a dual-lumen tube that supplies air through one lumen to charge the

water bottle. Any gas provided during an endoscopic procedure 1in addition to or 1n licu
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of this charge gas may be considered to be a secondary gas according to the present
invention. The ability to use any secondary gas of choice according to the invention
can be achieved through provision of an adaptor for use with an endoscopy water bottle
and cap. The adaptor has the added advantage of at least partially eliminating the costs
associated with continually replacing expensive single-use bottle/cap systems and/or
continually disinfecting reusable bottle/cap systems.

In reality, medical and veterinary institutions and professionals typically have a
number of inexpensive bottles that could be used with an endoscopic system. The
adaptor of the present invention does away with the need to use specialized water
bottles that may cost several hundred dollars apiece. The present invention also does
away with the need for highly specialized water bottle caps. In an effort to allow for
the use of a secondary gas, one option has been a highly specialized bottle cap that
includes a typical dual-lumen tube, as described 1n relation to the known art, but also
including a second tube attached to the cap to provide addition of a secondary gas.
Such a device 1s disadvantageous, however, because 1t 1s designed for one-time use
only and cannot be reprocessed according to known disinfecting procedures. Still
further, such device also carries a substantially high cost per part that effectively
cancels out any cost savings 1n relation to the ability to use the device with cheaper
bottles. The present invention, on the contrary, provides at Ieast the same advantages
of this known device without being hindered by the noted disadvantages.

In one aspect, the present invention thus provides an adaptor for converting an
endoscopic water bottle into a gas ready bottle. The invention 1s particularly beneficial
in that the adaptor can be used with a wide variety of single use or reusable water
bottles. Generally, water bottles for use 1n endoscopy are of a somewhat standard size
in relation to bottle volume, bottle neck diameter, and threads present. For example,
FIG. 3 illustrates a water bottle and cap with tube extending therefrom. Thus, the
adaptor of the invention can be made to have somewhat standardized dimension to
accommodate standard bottle neck sizes. In one embodiment, the adaptor may be sized
to fit one standard water bottle neck size and, in another embodiment, the adaptor may
be sized to fit a different standard water bottle neck size. The invention thus
encompasses a number of different embodiments of the water bottle adaptor that may
vary only 1n the sizing of certain components of the adaptor. Of course, different
embodiments of the invention may differ in other aspects as well, as further described

herein.
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One embodiment of an adaptor 10 according to the present invention 18
illustrated in FIG. 4. As seen therein, the adaptor 10 can comprise a main body 20 that
1s preferably substantially tubular in structure. The body 20 can be characterized has
having an upper portion 22 and a lower portion 24. Such characterization can be
descriptive of the nature of forming the adaptor in that 1t can be two physically separate
parts that are combined to form a single device. Such mode of combination can be by
any means uscful for combining parts depending upon the type of material from which
the parts are constructed. For example, combining may be via welding, gluing, or any
other means suitable 1n the art.

In certain embodiments, characterization of the upper portion 22 and lower
portion 24 can be merely to allow for full description of the overall structure herein and
may not be indicative of the method of forming the adaptor 10. In such embodiments,
the body 20 of the adaptor 10 may be a single, monolithic structure (¢.g., having a
scamless construction).

The body 20 adaptor 10 of the invention also may be described has having an
interior surface 26 and an exterior surface 28. These surfaces can be substantially
smooth or may have a variety of different textures applied thereto or formed therein.
These surfaces also may provide an area for placement of components useful for
affixing the adaptor 10 to other components, such as a water bottle and/or a bottle cap.
In particular, the further components may be threads. FIG. 4 illustrates threads 32 on
the upper portion 22 of the main body 20. Although not 1llustrated in FIG. 4, 1n further
embodiments, the lower portion 24 of the body 20 may also include threads, which may
be of the same structure as the threads included on the upper portion 22 or may be of a
different structure. In preferred embodiments, the lower portion 24 includes threads on
the interior surface thereof.

In one embodiment, the threads 32 on the exterior surface of the upper portion
22 of the main body 20 are suitable for attachment to threads on a water bottle cap. In
another embodiment, the threads on the interior surface of the lower portion 24 of the
main body 20 are suitable for attachment to threads on a neck portion of a water bottle.
In this sense, the words attach and atfix, when used 1n relation to a threaded attachment,
ar¢ intended to mean a releasable arrangement wherein the various components can be
attached or affixed together by a screwing motion utilizing the threads and also may be

detached by unscrewing.
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The adaptor 20 may be a straight convertor 1n that the cap that 1s suitable to
attach to the threads of the upper portion 22 would also attach to the threads of the neck
of a water bottle that would be suitable to attach to the threads of the lower portion 24
of the main body 20. In other embodiments, the adaptor 20 may be a step-up or a step-
down convertor. By this 1s meant that the cap that 1s suitable to attach to the threads of
the upper portion 22 may be larger or smaller than a cap that would attach to the
threads of the neck of a water bottle that would be suitable to attach to the threads of
the lower portion 24 of the main body 20. The term “step-up” may be used 1n relation
to attaching a cap that 1s larger than a cap designed to fit the water bottle being attached
to the adaptor. The term “step-down’ may be used in relation to attaching a cap that 1s
smaller than a cap designed to fit the water bottle being attached to the adaptor.

The upper portion 22 and the lower portion 24 of the main body 20 may be
structurally distinguished by the relative sizes of the separate portions. In particular,
on¢ of the upper and lower portions may have an outside diameter that 1s greater than
the outside diameter of the other. In one embodiment, the lower portion 24 particularly
can have a greater outside diameter than the upper portion 22. Thus, the lower portion
24 may be described as being flared. In relation to this structural nature, the lower
portion 24 may further may be described as having a substantially horizontal ledge 200,
which may be present on one or both of the interior surface 26 and the exterior surface
28. Such horizontal ledge 200 may be relevant to further structure and/or function of
the adaptor 10, as further described below.

In further embodiments, the relation of the upper portion 22 to the lower portion
24 of the main body 24 may be described in terms of an interior diameter of the two
portions. For example, in some embodiments, the interior diameter of the upper body
portion 22 can be less than the interior diameter of the lower body portion 24. The
transition of the different interior dimensions can be gradual or can be distinct. For
example, a substantially horizontal ledge (as described above) may be formed on the
interior surface of the main body 20 at the point where the interior diameter increases
moving from the upper portion 22 to the lower portion 24.

In specific embodiments, the adaptor 20 further comprises a gas inlet port 40.
This component of the adaptor 20 may take on a variety of structures and can have any
structure or take on any form suitable to carry out the intended function, which 1s to
provide a port for inputting a secondary gas into the device. In practice, a secondary

gas often may be provided via some type of tubing that may or may not include a
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specialized connection unit (€.g., a screw-on connection or a plug-in connection).
Thus, the gas inlet port 40 may be designed to accommodate such a specialized
connection. Regardless of the type of connection that 1s to be accommodated, the gas
inlet port 40 can comprise a central passage 42 extending through the main body 20 and
opening on the interior surface of the main body 20. Such central passage 42 can be
solely for passage of the secondary gas or also can form an entry port for insertion of a
gas connection. For example, 1f the gas 1s to be provided via a device having a
specialized plug-in connector, the passage 42 can be formed to accommodate the plug.
Thus, the passage 42 can be described as being an annular passage with walls that may
have formed therein specialized components (€.g., grooves or threads) for receiving a
plug. The components particularly may allow for removable attachment of a plug
device for delivery of gas.

In specific embodiments, the gas inlet port 40 may substantially extend outward
from the exterior surface 28 of the main body 20. Such a structure particularly 1s useful
to accommodate attachment of a gas line having a screw-on component or a gas line
that attaches by simply being pressed over and onto the extending portion of the port 40
(c.g., a standard, flexible hose or tube).

In one embodiment, the gas inlet port 40 may comprise a luer connector or any
similar structure. Luer connection systems typically are associated with the
interconnection of syringes, catheters, hubbed needles, IV tubes, and the like. A luer
connection system consists of round male and female interlocking tubes that may be
slightly tapered to hold together better with even just a simple pressure/twist fit. As
illustrated in FIG. 4, the luer connector 1s a female component. In use, a male luer
connector may simply slip imnside the shown female component and form a secure
connection. The 1llustrated embodiment provides for an even more secure fit through
inclusion of an additional outer rim (which functions as a single thread). In use, the
male luer connector can include an additional outer rim of threading to form a “locked”
connection.

In other embodiments, the adaptor 20 also may comprise a component for
closing the gas 1nlet port 40 to fluid passage. Such component simply may comprise a
secaling rod or other similar structure that may be inserted into the passage 42. As
illustrated 1n FIG. 5, the component may comprise a cap S0, which can be formed of
any material useful for covering the port 40. Preferably, the cap 50 1s useful to form a

fluid-tight scal on the gas inlet port. By fluid-tight 1s meant at least water-tight and,
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preferably, water-tight and gas-tight. In specific embodiments, the cap 50 may include
a tether 52 for attaching the cap 50 to the adapter 20 to prevent loss of the cap S0 when
not 1n use.

As seen 1n FIG. 5, the gas inlet port 40 may be a unitary structure or component
that 1s (at least during construction) separate from the main body 20. Thus, the adaptor
10 may be described as comprising a first monolithic structure (i.¢., the main body 20)
having a passage 202 formed therein and a second structure (1.¢., the gas inlet port 40)
that can be 1nserted into the passage 202 formed 1n the adaptor body 20. As 1illustrated
in FIG. 5, the gas inlet port 40 includes a threaded portion that is attached to the main
body 20 via screwing into complimentary threads formed in the passage 202 formed 1n
the main body 20. The invention also encompasses other methods of attaching a
separate gas inlet port to the main body said attachment being detachable (such as a
press fit, with or without an accompanying gasket component) or permanent (such as
gluing or welding).

In another embodiment, as more particularly illustrated 1n FIG. 6, the adaptor
body 20 and the gas inlet port 40 can be a single, monolithic structure. In other words,
the adapter 1s not formed such that the gas inlet port 40 1s inserted into the body 20 after
formation of the respective, separate components. Rather, the gas inlet port 40 1s
monolithically formed with the main body 20 such that the gas inlet port 40 cannot be
separated from the main body 20 without destructive means. This 1s evident in FIG. 6
by the scamless transition from the gas inlet port 40 to the main body 20. FIG. 6 again
illustrates the gas inlet port 20 to be formed as a luer connector.

The adaptor of the invention also may comprise further components. For
example, the adapter may comprise one or more scaling members. The sealing
members may comprise any structure recognized as useful for providing a fluid-tight
connection between two removably affixed parts (such as a water bottle cap and the
inventive adaptor). Gaskets, O-rings, and other similar structures may be used. As
shown 1n FIG. 5, the sealing member may be an O-ring. As further seen therein, the
scaling member 62 may be associated with the exterior surface of the upper body
portion 22 for forming a fluid tight seal between the adaptor 10 and a water bottle cap.
The sealing member may fit flat against the top surface of the adaptor 10. In other
embodiments, the upper body portion 22 may comprise a groove 34 formed in the

exterior surface (preferably near the top) for receiving the sealing member 62. In use,
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the O-ring would be stretched over the top of the adaptor and seated 1n the groove.
Preferably, the groove 1s formed above the threads of the upper body portion.

The adaptor also may comprise a sealing member associated with the interior
surface of the lower body portion, which may be useful for forming a fluid tight seal
between the adaptor and a water bottle. This particularly 1s 1llustrated in FIG. 7, which
provides a cross-section that further 1llustrates the interaction between the adaptor 10, a
water bottle 300, and a cap 400. In this embodiment, the water bottle 300 includes a
groove 310 formed near the top of the neck 305, and a sealing member 64 (1n this
embodiment, an O-ring) 18 seated 1n the groove 310. The cap 400 1s affixed to the
adaptor 10 via the threads 32 on the adaptor 10, and the adaptor 10 1s affixed to the
bottle 300 via the threads 36 on the adaptor 10. Of course, 1t 1s understood that there
ar¢ corresponding threads on the cap and the bottle to interact with the noted threads on
the adaptor.

The 1llustration of FIG. 7 also makes visible further components of the
inventive adaptor 10. For example, 1t 18 possible to see the substantially horizontal
ledge 200 formed on the interior surface of the body 20. As seen, this ledge
particularly can delineate the interior surface of the upper body portion 22 from the
interior surface of the lower body portion 24. Further, the ledge 200 can provide a
substantially flat surface against which the top surface of the water bottle neck portions
scats.

As further seen 1n FIG. 7, the adaptor 10 provides an open interior passage 12
between the water bottle 300 affixed to the lower body portion 24 and the water bottle
cap 400 affixed to the upper body portion 22. This open interior passage 12 allows a
standard tube to be connected to the water bottle cap 400, such as by attachment to
connector 410, and to freely extend into the water bottle 300.

In specific embodiments, the gas inlet port 40 can be positioned such that the
opening 44 on the interior surface of the body 20 1s located substantially between the
threads 32 on the upper body portion 22 and the threads 36 on the lower body portion
24. This beneficially prevents the bottle cap or the bottle itself from interfering with
exterior access to the gas inlet port or preventing input gas from entering the interior of
the apparatus.

As noted above, the adaptor of the invention can be formed of a variety of
different materials, which may affect how the adaptor is formed. In certain

embodiments, the adaptor may be a machined part. As such, the adaptor particularly
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may comprise a plurality of individual parts that are machined separately and then
combined to form the final adaptor assembly. Such combination can be by any means
recognized as useful 1n the art, such as welding or using further attachment
components, such as bolts, screws, rivets, or the like. In other embodiments, the
individual parts may be threaded so they can be screwed together to form the final
adaptor assembly. Such means 18 1llustrated in FIG. 5 1n relation to combining the gas
inlet port 40 with the main body 20 which, in the embodiment of FIG. 5 1s itself a
single, monolithic structure but could be formed of a plurality of parts.

In other embodiments, the inventive adaptor may be a molded part. This
particularly 1s advantageous for providing the adaptor as a single, monolithic structure.
For example, as shown in FIG. 6, the main body 20 and the gas inlet port 40 are formed
as a single, monolithic structure, which provides for a scamless construction. In
embodiments where the adaptor 1s reusable, this sitmplifies cleaning and ensures no
contaminants remain in seams, etc. existing between multiple parts that may be
combined to form the adaptor. Morcover, any scaling members that are associated with
the adaptor may be removed for cleaning purposes and may be disposable so that the
adaptor 1tself can be reused with a new, sterile sealing member.

The adaptor of the invention 18 also beneficial 1n that 1t can be provided as a
single-use adaptor or may be provided as a reusable adaptor. In some embodiments,
the inventive adaptor can be both single-use and reusable 1n that the end-user will have
the option to dispose of the adaptor after a single use or sterilize the adaptor and reuse
it. This 1s achievable 1n particular because of the ability to form the adaptor from a
varicty of materials using a variety of methods. Thus, the adaptor can be sufficiently
cconomical to justify making only a single use to avoid the need to sterilize. At the
same time, the adaptor can be sufficiently sturdy to withstand multiple sterilization
procedures.

As previously pointed out, the adaptor can be formed from a variety of different
materials (including just the main body itself or including the main body and the gas
inlet port). In some embodiments, the adaptor comprises a metal material. Preferably,
the metal 1s non-corrosive (e.g., stainless steel or aluminum). In other embodiments,
the adaptor comprises a polymeric material, which preferably 1s chemical resistant, heat
resistant, or both chemical resistant and heat resistant. The use of medical grade plastic
materials 1s particularly desirable. In one specific embodiment, the polymeric material

1s a polysulfone (¢.g., polyphenylsulfone) or a similar material. Non-limiting examples
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of further polymeric materials that may be used to form one or more component of the
inventive adaptor include polyethylene (e.g., UHME-PE), polypropylene,
polymethylmethacrylate (PMMA), acetal copolymers, polythermide, polycarbonate,
and polyetheretherketone (PEEK).

The adaptor of the invention may be provided as a stand-alone device. As such,
the adaptor may be used with any water bottle that 1s sized appropriately to affix to the
lower body portion of the adaptor, such as by screwing on via the supplied threads.
Likewise, the adaptor may be used with any water bottle cap that is sized appropriately
to affix to the upper body portion of the adaptor, such as by screwing on via the
supplied threads. As noted above, it 1s not necessary for the water bottle cap that is to
be si1zed appropriately to affix to the water bottle that 1s used since the adaptor may be a
step-up convertor or a step-down convertor. Thus, 1t 18 possible to mix and match
bottles and caps of different dimensions according to certain embodiments of the
invention.

The adaptor also may be provided as part of a water bottle system, which may
be a before market system (1.¢., all components packaged and sold as a system) or an
after market system (1.¢., the components gathered by an end user and formed into the
system). Thus, in certain embodiments, the invention also comprises a water bottle
assembly or system for use with an endoscope.

In some embodiments, an assembly according to the invention may comprise
the following components: 1) a water bottle having a neck portion with threads on the
exterior surface thereof to facilitate attachment of another component; 2) a water bottle
cap having walls and threads formed on the interior surface of the walls to facilitate
attachment to another component; and 3) an adaptor according to any of the
embodiments described herein. For example, in one embodiment, the adaptor used
with the water bottle assembly may comprise a substantially tubular body having an
interior surface and an exterior surface and having an upper portion and a lower
portion, and may also comprise a gas inlet port extending outward from the exterior
surface of the body and having a central passage extending through the body and
opening on the interior surface of the body. More particularly, the upper body portion
can have threads on the exterior surface and be removably affixed to the water bottle
cap via the threads on cach component. Further, the lower body portion can have
threads on the interior surface and be removably affixed to the neck portion of the

water bottle via the threads on each component. In certain embodiments, the assembly
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also may comprise one or more tubes affixed to one or more openings formed in the
cap, the tubes functioning to transport fluid (e.g., liquid and/or gas) from the water
bottle assembly to an endoscope. Preferably, at least one tube extends through the cap,
through an interior passage in the adaptor, and 1nto the bottle.

In other aspects, the present invention also provides various methods that make
use of the inventive adaptor. For example, the invention can be directed to methods of
performing an endoscopic procedure. In one embodiment, the method can comprise
using an endoscope assembly that includes a water bottle with a cap and that also
includes an adaptor according to any of the embodiments described herein. In other
words, the inventive adaptor could be combined at the point of use with any variety of
water bottles and bottle caps to perform an endoscopic procedure. The adaptor
combined with the water bottle and bottle cap could then be used with any suitable
endoscopy device such as, but not limited to, the systems described previously herein.

Such methods also could be carried out using a pre-formed water bottle
assembly, such as described above. Particularly, an adaptor according to the invention
could be provided at the point of use assembled or disassembled, packaged or
unpackaged, with a water bottle and a bottle cap as a water bottle assembly that
includes the bottle, the cap, and the adaptor.

As previously noted, the present invention 1s particularly beneficial in that 1t
allows for the casy and efficient delivery of a secondary gas. Thus, in other aspects, the
present invention also can be directed to methods for supplying a secondary gas 1n an
endoscopic procedure. In certain embodiments, the method can comprise using an
endoscopy assembly having attached thereto a water bottle with a cap. Particularly, the
bottle may have a neck portion with threads on the external surface thereof, and the cap
can have walls with threads formed on the interior surface thercof. The method further
can comprise using with the water bottle and cap an adaptor according to any
embodiment of the present invention. In particular, the method can comprise affixing
the inventive adaptor between the water bottle and the cap and supplying a secondary
gas to the endoscopy assembly via the gas inlet port on the adaptor. Although any gas
suitable for use 1n medical or veterinary procedures could be supplied, in particular
embodiments, the secondary gas can comprise carbon dioxide.

As can be seen 1n FIG. 7, for example, in practice, the use of the inventive
adaptor effectively moves the water bottle cap some distance away from the top of the

water bottle. That distance effectively can be approximately the height of the upper
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portion of the main body of the adaptor. A standard water bottle cap having a water
intake tube already affixed thereto may have a tube of defined length that substantially
corresponds to the height of a standard water bottle. The added distance between the
water bottle and the cap thus can effectively move the tube up 1n the bottle (1.¢., a
distance away from the bottle bottom that is substantially similar to the distance the
adaptor moves the cap away from the top of the bottle). Accordingly, in some
embodiments, 1t may be useful to include instructions with the adaptor that the water
bottle may be filled with a somewhat greater than normal volume of water to
accommodate for the raised tube. In other embodiments, the adaptor may comprise a
tube extension that can be easily affixed to the end of a standard tube present in a water
bottle cap to effectively lengthen the tube. The length of the tube extension can be
substantially similar to the distance the adaptor moves the cap away from the top of the
bottle (allowing for any overlap length where the tube extension 1s connected to the
bottle cap tube).

In some embodiments, 1t may be preferred to minimize the height of the upper
body portion of the adaptor to limit the above-described effect. In specific
embodiments, the height of the upper body portion may be substantially identical to the
height of the walls of a standard water bottle cap (i.¢., a height sufficient to provide
sufficient threading to attach the water bottle cap).

Many modifications and other embodiments of the inventions set forth herein
will come to mind to one skilled 1n the art to which these inventions pertain having the
benefit of the teachings presented 1n the foregoing descriptions. Therefore, 1t 15 to be
understood that the inventions are not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are intended to be included
within the scope of the appended claims. Although specific terms are employed herein,

they are used 1n a generic and descriptive sense only and not for purposes of limaitation.
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THAT WHICH IS CLAIMED:

1. An adaptor for an endoscopic water bottle, the adaptor comprising:

a substantially tubular body having an interior surface and an exterior surface
and having an upper portion and a flared lower portion;

the upper body portion having threads on the exterior surface thercof suitable
for attachment to threads on a water bottle cap;

the flared lower body portion having threads on the interior surface thercof
suitable for attachment to threads on a neck portion of the water bottle;

and comprising a gas inlet port extending outward from the exterior surface of
the body and having a central passage extending through the body and opening on the

interior surface of the body.

2. The adaptor of claim 1, further comprising a sealing member associated
with the exterior surface of the upper body portion for forming a fluid tight seal

between the adaptor and the water bottle cap.

3. The adaptor of claim 2, further comprising a groove formed in the

exterior surface near the top of the upper body portion for receiving the sealing

member.
4. The adaptor of claim 3, wherein the groove 1s formed above the threads.
5. The adaptor of claim 1, further comprising a scaling member associated

with the interior surface of the flared lower body portion for forming a fluid tight seal

between the adaptor and the water bottle.

0. The adaptor of claim 1, further comprising a substantially horizontal
ledge on the interior surface of the body that delineates the interior surface of the upper
body portion from the interior surface of the lower body portion and provides a
substantially flat surface against which the top surface of the water bottle neck portions

scats.
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7. The adaptor of claim 1, wherein the interior diameter of the upper body

portion 1S less than the interior diameter of the lower body portion.

8. The adaptor of claim 1, further comprising a component for closing the

5  gasinlet port to fluid passage.

9. The adaptor of claim &, wherein the component comprises a cap.

10.  The adaptor of claim 1, wherein the gas inlet port comprises a luer

10 connector.

11.  The adaptor of claim 1, wherein the adaptor body and gas inlet port arc a

single, monolithic structure.

15 12.  The adaptor of claim 1, wherein the adaptor body 1s a first monolithic
structure having a passage formed therein, and the gas inlet port 1s a second structure

inserted into the passage formed 1n the adaptor body.
13.  The adaptor of claim 1, wherein the adaptor provides an open interior
20  passage between a water bottle affixed to the lower body portion and a water bottle cap
affixed to the upper body portion.
14.  The adaptor of claim 1, wherein the gas 1nlet port 1s positioned such that
the opening on the interior surface of the body 1s located between the threads on the
25  upper body portion and the threads on the lower body portion.
15.  The adaptor of claim 1, wherein the adaptor 1s a machined part.
16.  The adaptor of claim 1, wherein the adaptor 1s a molded part.
30

17.  The adaptor of claim 1, wherein the adaptor 1s single-use.

18.  The adaptor of claim 1, wherein the adaptor 1s reusable.
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19.  The adaptor of claim 1, wherein the adaptor body comprises a metal
material.

20.  The adaptor of claim 19, wherein the metal 1s non-corrosive.

21.  The adaptor of claim 1, wherein the adaptor body comprises a polymeric
material.

22.  The adaptor of claim 21, wherein the polymeric material 18 chemical
resistant, heat resistant, or both chemical resistant and heat resistant.

23.  The adaptor of claim 21, wherein the polymeric material 1s a medical

orade plastic material.

24.  The adaptor of claim 1, wherein the adaptor 1s a step-up or step-down
convertor.
25. A method of performing an endoscopic procedure, the method

comprising using an endoscope assembly including a water bottle with a cap and an

adaptor according to claim 1.

26. A water bottle assembly for use with an endoscope, the assembly
comprising:
a water bottle having a neck portion with threads on the exterior surface thereof;
a water bottle cap having walls and threads formed on the interior surface
thereof;
an adaptor comprising:
a substantially tubular body having an interior surface and an exterior
surface and having an upper portion and a flared lower portion;
the upper body portion having threads on the exterior surface thercof
and bemg removably affixable via the threads to the water bottle cap;
the flared lower body portion having threads on the interior surface
thercof and being removably affixable via the threads to the neck portion of the

water bottle;
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the adaptor further comprising a gas inlet port extending outward from
the exterior surface of the body and having a central passage extending through
the body and opening on the interior surface of the body; and
on¢ or more tubes affixed to one or more openings formed 1n the cap, at lecast
on¢ tube extending through the cap, through an interior passage in the adaptor, and into

the bottle.

27. A method of performing an endoscopic procedure, the method
comprising using an endoscope assembly including a water bottle assembly according

to claim 25.

28. A method for supplying a secondary gas 1n an endoscopic procedure, the
method comprising:
using an endoscopy assembly having attached thereto a water bottle with a cap,
the bottle having a neck portion with threads on the external surface thereof, the cap
having walls with threads formed on the interior surface thereof;
affixing between the water bottle and the cap to an adaptor comprising
a substantially tubular body having an interior surface and an exterior
surface and having an upper portion and a flared lower portion;
the upper body portion having threads on the exterior surface thereot for
affixation to the water bottle cap;
the flared lower body portion having threads on the interior surface
thercof for affixation to the neck portion of the water bottle;
and comprising a gas inlet port extending outward from the exterior
surface of the body and having a central passage extending through the body
and opening on the interior surface of the body; and
supplying a secondary gas to the endoscopy assembly via the gas inlet port on

the adaptor.

29. The method of claim 28, wherein the secondary gas comprises carbon

dioxide.
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