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A Catheter

Technical Field of the Invention

The present invention relates to a catheter (e.g. a urinary catheter) having an

integral wetting mechanism for wetting a tube of the catheter, in use.

Background to the Invention

A catheter is a medical device comprising a hollow catheter tube designed for
insertion into canals, vessels, passageways or body cavities to permit injection,
drainage or withdrawal of fluids or substances therefrom, or to ensure said canals,
vessels, passageways etc. remain open. Urinary catheters are designed for use for

insertion into a user’s bladder via the urethra to drain the bladder.

To maximise comfort and minimise the risk of trauma and/or infection, an
outer surface of the catheter tube is typically lubricated using a wetting fluid prior to
insertion by the user. In further developments, the catheter tube itself comprises, is
integrated with or is coated with a hydrophilic component (e.g. a hydrophilic

polymer) which serves to reduce friction further upon application of the wetting fluid.

Some catheters may be supplied pre-lubricated in a packaging, for instance,
where the catheter is at least partially submerged within wetting fluid within the
packaging. However, such arrangements suffer in that components of the catheter
other than the catheter tube such as a gripper element or funnel can also become
wetted. This has a detrimental effect of the experience of the user where it may
become difficult to hold and direct the catheter tube as required. This is particularly
problematic where the user is performing self-catheterisation. Further, having the
catheter submerged may effectively reduce the shelf-life of the catheter due to long-

term exposure of components of the catheter to moisture.

It is therefore seen advantageous to provide a catheter which may be

lubricated at or immediately prior to the point of use.

In an attempt to address this, some catheters are provided in packaging which
includes a rupturable container or sachet within the packaging which a user may burst

to release the wetting fluid. Typically, this involves the user squeezing the packaging
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to cause the container/sachet to break. However, such arrangements experience
similar problems to those discussed above where the wetting fluid is allowed to come

into contact with other components of the catheter.

As an extension to such solutions, some prior art catheters replace the
container with a wetting device initially coupled at a distal end of the catheter tube
which may be slid along the catheter tube by the user whilst releasing fluid contained
within the device to wet the catheter tube. However, such solutions suffer similar
drawbacks in that the wetting fluid may typically be released into the packaging.
Furthermore, such solutions rely on a series of relatively complex actions to be
performed the user in order to adequately wet the catheter tube which, if not done
correctly, may result in injury and/or infection. These solutions may also be relatively

complex to manufacture given the number of moving components.

It would therefore be advantageous to provide a catheter which includes a
means to supply a wetting fluid solely to the catheter tube to improve user experience.
It would also be advantageous to provide a catheter which includes a means to supply
a wetting fluid which is of lower complexity in terms of use and/or manufacture when

compared with prior art devices.

It is an aim of an embodiment or embodiments of the invention to overcome or

at least partially mitigate one or more problems with the prior art.

Summary of the Invention

According to an aspect of the invention there is provided a catheter,
comprising: a catheter tube having a distal end coupled to or forming at least part of a
funnel for discharging fluid from within the catheter tube; a sleeve provided about the
catheter tube, coupled at an end thereof to the funnel; and a wetting mechanism
integrally formed with the funnel, the wetting mechanism comprising: a holding
chamber having a volume of fluid contained therein; and a fluid outlet operable to
allow fluid from within the holding chamber to be released within the sleeve for

wetting an outer surface of the catheter tube.

According to a further aspect of the invention there is provided a catheter,

comprising: a catheter tube having a tip end and a distal end, the distal end coupled to



WO 2021/214479 PCT/GB2021/050982

10

15

20

25

30

or forming at least part of a funnel for discharging fluid from within the catheter tube;
a sleeve provided about the catheter tube, coupled at an end thereof to the funnel and
extending towards the tip end of the catheter tube; and a wetting mechanism integrally
formed with the funnel, the wetting mechanism comprising: a holding chamber
having a volume of fluid contained therein; and a fluid outlet operable to allow fluid
from within the holding chamber to be released within the sleeve for wetting an outer

surface of the catheter tube.

Advantageously, the catheter of the present invention provides a means — i.e.
the integrated wetting mechanism — for wetting an outer surface of the catheter tube
directly and at the point of use. Firstly, this has benefits in terms of shelf-life of the
product as the wetting fluid and catheter tube may be kept separate from one another
up until the point of use. Furthermore, releasing the wetting fluid into the sleeve
lubricates the catheter tube without exposing further components of the catheter (e.g.
the funnel itself, gripper or outer surface of the sleeve) to the wetting fluid. Again, this
overcomes user experience issues associated with catheters which are submerged to
lubricate the catheter tube, or where fluid may be released into the packaging, in
general. Having the wetting mechanism integrally formed with the funnel may
additionally provide benefits in terms of manufacturing cost and complexity, and may
in some instances reduce the number of separate components of the catheter and

packaging, realising benefits in terms of disposal of the catheter after use.

The wetting mechanism and funnel may be integrally formed as a single
component. For example, the wetting mechanism and funnel may be formed of a
single moulded component. Alternatively, the wetting mechanism and funnel may be
separate components, but which are permanently secured or bonded to one another to

form a single, integrally formed component of the catheter.

The funnel may comprise one or more walls. The one or more walls may
comprise an internal wall and/or an external wall. The one or more walls of the funnel
may at least partially define the holding chamber. For example, the holding chamber
may be defined, at least in part, by one or more internal walls of the funnel. In
presently preferred embodiments the holding chamber is at least partially defined by

an internal wall and an external wall of the funnel.
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In some embodiments one or more walls of the funnel may define, at least in
part, an outlet for fluid within the catheter tube. For example, one or more walls of the
funnel, in particular one or more internal walls, may define a bore through the funnel
through which fluid within the catheter tube may be discharged, in use. The funnel
may be configured such that the distal end of the catheter tube may be located at least
partially within or through said bore to retain the catheter tube within the funnel. The
distal end of the catheter tube may be fixed in the bore of the funnel, e.g. the distal
end of the catheter tube may be bonded or otherwise secured, or moulded as part of

the bore through the funnel.

The funnel may comprise an internal wall which separates the holding

chamber and the outlet of the catheter tube.

In embodiments the funnel may be formed at least partly of a rigid material.
For example, one or more internal walls of the funnel may be formed of a rigid
material. In presently preferred embodiments the funnel may be at least partly formed
of a flexible material. The funnel may be at least partly formed of a compressible

material.

In embodiments, the funnel comprises a wall, preferably an external wall,
which includes a flexible and/or compressible portion. The flexible and/or
compressing portion may be formed of a resilient material, which may be configured
to deform from a first configuration upon application of a force by a user (e.g. a user
squeezing the funnel). The flexible and/or compressible portion may define an
interaction region of the funnel. The interaction region may be configured to
compress, bend and/or flex upon application of a force by a user, e.g. upon a user
squeezing the funnel. The interaction region may be configured such that, in use,
compressing, bending and/or flexing of the interaction region causes release of fluid

from the holding chamber through the fluid outlet.

The catheter tube may have a length of up to (and possibly upwards) of 35cm.
The catheter tube may be up to or at least 20cm, up to or at least 25cm, up to or at
least 30cm, up to or at least 35cm, or up to or at least 40cm, in length, for example. In
embodiments, the catheter tube may be more than 40cm in length. In preferred

embodiments, the catheter tube is between 25-35cm, in length.
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In embodiments, the fluid outlet comprises a valve arrangement. The valve
arrangement may be provided as part of the funnel, for example, forming a closable
aperture within a wall of the funnel. The valve arrangement may be configured to
open to allow fluid to flow therethrough upon compressing, bending and/or flexing of

the funnel. The valve arrangement may comprise one or more valves.

In some embodiments the fluid outlet comprises a frangible portion of the
funnel, e.g. a frangible portion within a wall of the funnel. The frangible portion may
be configured open in response to compressing, bending and/or flexing the funnel, for
example, upon application of a force by a user on one or more walls of the funnel.
Opening the frangible portion may comprise rupturing, splitting or otherwise breaking
the frangible portion to form an aperture in the holding chamber defining the fluid

outlet.

When used herein and throughout the specification the terms “opening” or “to
open” when referring to the fluid outlet may be taken to mean moving to a
configuration where fluid contained within the holding chamber is able to flow from

the holding chamber, through the outlet.

In some embodiments the fluid may be contained within a container within the
holding chamber. The container may comprise a sachet, blister pack or capsule, for
example, positioned within the holding chamber and holding fluid therein. The
wetting mechanism may be configured such that the container may be ruptured, split
or otherwise broken upon compressing, bending and/or flexing the funnel, for
example. In use, rupturing, splitting or otherwise breaking the container may cause
release of the contained fluid from the container — e.g. to cause the released fluid to

flow through the fluid outlet and into the sleeve of the catheter.

In embodiments wherein the fluid is contained within a container within the
holding chamber, the fluid outlet may comprise an aperture within the holding
chamber allowing fluid to flow freely therethrough upon release from the container —

¢.g. in the manner described herein.

One particularly preferred embodiment provides a catheter, comprising: a

catheter tube having a tip end and a distal end, the distal end coupled to or forming at
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least part of a funnel for discharging fluid from within the catheter tube; a sleeve
provided about the catheter tube, coupled at an end thereof to the funnel and
extending towards the tip end of the catheter tube; and a wetting mechanism integrally
formed with the funnel, the wetting mechanism comprising: a holding chamber
having a volume of fluid contained within a container within the holding chamber;
and a fluid outlet operable to allow fluid from within the holding chamber to be
released within the sleeve for wetting an outer surface of the catheter tube; wherein
the fluid outlet comprises an aperture within the holding chamber allowing fluid to

flow freely therethrough upon release from the container.

The sleeve may preferably comprise a flexible sleeve. In embodiments, the

sleeve may be formed of film of plastics material.

In embodiments the funnel may comprise a circular profile. The holding
chamber may be positioned about (e.g. circumferentially about) an outlet of the
catheter tube. In some embodiments the funnel may comprise a polygonal profile. The
funnel may comprise a substantially triangular profile. In such embodiments, an outlet
of the catheter tube may be positioned at a first apex, with the holding chamber
extending at least partially between the other apices. Advantageously, having the
holding chamber extending between the other apices may provide a surface (i.e. the
exterior surface of the funnel adjacent to the holding chamber) extending between the
two apices upon which a user may act to cause release of the wetting fluid through the

fluid outlet.

Another particularly preferred embodiment provides a catheter, comprising: a
catheter tube having a tip end and a distal end, the distal end coupled to or forming at
least part of a funnel for discharging fluid from within the catheter tube; a sleeve
provided about the catheter tube, coupled at an end thereof to the funnel and
extending towards the tip end of the catheter tube; and a wetting mechanism integrally
formed with the funnel, the wetting mechanism comprising: a holding chamber
having a volume of fluid contained therein; and a fluid outlet operable to allow fluid
from within the holding chamber to be released within the sleeve for wetting an outer
surface of the catheter tube; wherein the funnel comprises a substantially triangular

profile.
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Another particularly preferred embodiment provides a catheter, comprising: a
catheter tube having a tip end and a distal end, the distal end coupled to or forming at
least part of a funnel for discharging fluid from within the catheter tube; a sleeve
provided about the catheter tube, coupled at an end thereof to the funnel and
extending towards the tip end of the catheter tube; and a wetting mechanism integrally
formed with the funnel, the wetting mechanism comprising: a holding chamber
having a volume of fluid contained therein; and a fluid outlet operable to allow fluid
from within the holding chamber to be released within the sleeve for wetting an outer
surface of the catheter tube; wherein the funnel comprises a substantially triangular
profile and an outlet of the catheter tube is positioned at a first apex, with the holding

chamber extending at least partially between the other apices.

The holding chamber may be configured to hold up to 0.25ml, or up to 0.5ml,
or up to 0.75ml, or up to 1.0ml, or up to 1.5ml, or up to 2.0ml, or up to 2.5ml, or up to

3.0ml, or up to 4.0ml, or up to 5.0ml of wetting fluid, for example.

In embodiments the wetting mechanism may comprise a fluid release control
component for controlling release of the fluid from the holding chamber. The fluid
release control component may be moveable between first and second positions. The
fluid release control component may be moveable between first and second positions
to control the release of fluid from within the holding chamber. For example, the first
position may correspond to a position wherein the fluid release control component
prevents release of fluid from within the holding chamber. In such embodiments, the
second position may correspond to a position wherein the fluid release control
component allows for the release of fluid from within the holding chamber. For
example, in moving from the first position to the second position may cause the fluid

outlet of the wetting mechanism.

The fluid release control component may be linearly moveable. The fluid

release control component may be rotatable.

In some embodiments the fluid release control component comprises a plug.
The plug may be configured to be at least partly withdrawn from the wetting
mechanism to cause release of the fluid from the holding chamber. The plug may be

configured to be at least partly withdrawn from the first position to the second
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position. For example, in such embodiments, the plug may be at least partly received
within or otherwise coupled to the remainder of the wetting mechanism in the second
position. In some embodiments the plug may be configured such that it must be fully
withdrawn from the wetting mechanism to cause release of the fluid from the holding
chamber. In such embodiments, the second position of the plug may correspond to a
position in which the plug is completely removed and separate from the remainder of

the wetting mechanism.

The catheter may comprise a gripper element. The gripper element may be
coupled to the sleeve of the catheter. In presently preferred embodiments the funnel is
coupled to the sleeve at a first end of the sleeve, with the gripper element coupled at
an opposing end of the sleeve. The gripper element may, at least initially, be
positioned at or proximal to the tip end of the catheter. The catheter may be
configured such that the catheter tube may be moved through the gripper element to

expose the catheter tube (e.g. for use).

In embodiments, the gripper element may comprise a fluid flow control
component to control flow of fluid (e.g. the wetting fluid) through the gripper
element. In some embodiments the fluid flow control component may be configured
to prevent or substantially reduce the flow of fluid through the gripper element.
Advantageously, the fluid flow control component may prevent excess wetting fluid
being discharged from the catheter, and specifically from within the sleeve about the
catheter tube, thereby preventing excess fluid from coming into contact with other
components of the catheter (e.g. an outer surface of the funnel or gripper element).

This may provide benefits in terms of usability of the catheter for the end user.

The fluid flow control component may comprise an absorbent material such as
a foam, sponge or wicking material, for example, able to absorb the wetting fluid, in

use.

The fluid flow control component may be configured to act as a wetting
applicator able to release fluid contained therein upon movement of the catheter tube
against the fluid flow control component — e.g. when moving the catheter tube
through the gripper element, in use. Advantageously, the fluid flow control

component may provide two separate functions by both preventing leakage of wetting
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exterior of the catheter tube.

The catheter may comprise a urinary catheter. The catheter may comprise a
male urinary catheter or a female urinary catheter. The catheter may comprise a

single-use catheter. The catheter may comprise an intermittent urinary catheter.

According to an aspect of the invention there is provided a sealed packaged

catheter according to the preceding aspect of the invention.

According to an aspect of the invention there is provided a method for wetting
a tube of a catheter of any aspect described herein, the method comprising: operating
the wetting mechanism to release fluid from the holding chamber within the sleeve for

wetting an outer surface of the catheter tube.

The method may comprise compressing, bending and/or flexing the funnel to
operate the wetting mechanism. The method may comprise compressing, bending
and/or flexing the funnel to open (e.g. rupture, split or otherwise break) a frangible
portion in a wall of the funnel to form an aperture in the holding chamber defining the

fluid outlet.

In embodiments, the fluid may be contained within a container (e.g. a sachet,
blister pack or capsule) within the holding chamber and the method may comprise
compressing, bending and/or flexing the funnel in order to open (e.g. rupture, split or
otherwise break) the container, for example, to cause release of the contained fluid
from the container — e.g. to cause the released fluid to flow through the fluid outlet

and into the sleeve of the catheter.

The method may comprise operating a fluid release control component of the
catheter to cause release of the fluid. Operating a fluid release control component may
comprise moving the fluid release control component from a first configuration
wherein it prevents release of the fluid from the holding chamber to a second

configuration wherein it allows release of the fluid from the holding chamber.

Detailed Description of the Invention
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In order that the invention may be more clearly understood one or more
embodiments thereof will now be described, by way of example only, with reference

to the accompanying drawings, of which:

Figure 1 is a schematic view of a first embodiment of a catheter in accordance

with the invention;

Figure 2 corresponds to section ‘A’ of Figure 1, and shows a cross-sectional

view of a funnel forming part of the catheter of Figure 1;

Figures 3A and 3B are side cross-sectional views of the funnel of Figure 2,

illustrating the operational use of the catheter of Figure 1;

Figures 4A and 4B are top cross-sectional views of the funnel of Figure 2, again

illustrating the operational use of the catheter of Figure 1; and

Figures SA and 5B are side-cross sectional views of a funnel forming part of a

second embodiment of a catheter in accordance with the invention.

In general, the present invention relates to a catheter 10, 10™ which includes a

wetting mechanism 20, 20" for wetting an outer surface of a catheter tube 12, 12°.

Figures 1 — 4B illustrate a first embodiment of a catheter 10 of the invention.
The catheter 10 comprises a catheter tube 12, funnel 16 and gripper element 32. A
sleeve 18 is provided between the funnel 16 and gripper element 32, enclosing the
catheter tube 12 between the funnel 16 and the gripper element 32. In the illustrated
embodiment, the sleeve is formed of a film of flexible material and is coupled at a
first end to the funnel 16 and at a second end to the gripper element 32. In this way,
the sleeve 18 defines an internal volume about the catheter tube 12 into which fluid

may be introduced to wet the outer surface of the catheter tube 12.

As will be appreciated, the catheter tube 12 may be moved through the gripper
element 32, in use, to expose the catheter tube 12 for use by the user. Further, whilst
the catheter 10 is shown in Figure 1 with the tip of the catheter tube 12 exposed it will
be appreciated that the catheter tube 12 may, at least initially, be provided within the
volume defined by the sleeve 18, or at least within the gripper element 32, to enable

the tip of the catheter tube 12 to be wetted using the wetting mechanism 20 before



WO 2021/214479 PCT/GB2021/050982

10

15

20

25

30

11

being subsequently pushed through the gripper element 32 to expose the catheter tube

12 for use.

The catheter tube 12 has a tip end 13 and a distal end 14. The tip end 13
includes a tip for insertion of the catheter tube 12 into a canal, vessel, passageway,
body cavity, etc. for removal of fluid therefrom. Here, the catheter 10 comprises a
urinary catheter 10 with the tip configured for insertion into a patient’s bladder. The
tip end 13 of the catheter tube includes apertures (not shown) therein for allowing for
fluid to enter the interior of the catheter tube 12. The distal end 14 of the catheter tube
12 is integrally formed within the funnel 16. Specifically, the distal end 14 of the
catheter tube 12 is fixed within the funnel 16 (e.g. through suitable bonding, adhesive,
or perhaps moulded together, or the like) and includes an outlet 28 which serves as an

outlet for discharging fluid from within the catheter tube 12.

A wetting mechanism 20 is provided which is integrally formed with the
funnel 16. The wetting mechanism 20 is provided for supplying a wetting fluid 24
onto an exterior surface of the catheter tube 12. In the illustrated embodiment, the
wetting mechanism 20 comprises a holding chamber 22 which includes a volume of
fluid 24 contained therein. Specifically, the fluid is contained within a container in the
form of a sachet 25. As will be described in detail herein, fluid 24 may be released
from said sachet 25, in use, for wetting the exterior surface of the catheter tube 12. To
allow for this, the wetting mechanism 20 includes a fluid outlet 26 operable to allow

fluid from within the holding chamber 22 to be released within the sleeve 18.

As shown, the wetting mechanism 20 and the outlet 28 are provided in a side-
by-side arrangement within the funnel 16. Specifically, the funnel comprises a series
of walls including an external wall 30 and an internal wall 31 which define the
holding chamber 22 of the wetting mechanism 20 on a first side of the internal wall
31. The holding chamber 22 is enclosed on three sides by the external and internal
walls 30, 31, with an opening provided on a fourth side (a lower side in the orientation
shown in the drawings, opposite to the outlet 28 for discharging fluid from the
catheter tube 12, which is the upper side in the orientation shown in the drawings)

acting as the fluid outlet 26 of the wetting mechanism 20. The catheter tube 12 is
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positioned on the opposing side of the internal wall 31 to the holding chamber 20

within a bore through the funnel 16 defined by the external and internal walls 30, 31.

As shown, the funnel 16 comprises a substantially triangular profile, with the
outlet 28 of the catheter tube 12 positioned at a first apex and the holding chamber 22
extending between the other apices of the funnel (see Figures 4A and 4B). In this
way, the walls 30, 31 of the funnel 16 define the holding chamber 22 with an exterior
surface of the funnel 16 adjacent to the holding chamber 22. Here, the exterior surface
defines an interaction region 32 upon which a user may act to cause release of the
wetting fluid 24 through the fluid outlet 26 as described herein. The interaction region
32 is formed of a flexible material which may depress upon application of a force by a
user — i.e. upon a user squeezing the funnel 16. The remaining walls of the funnel 16
are formed of a rigid material which, along with the catheter tube 12, provide
structural support for the funnel 16, and ensures the funnel 16 as a whole does not

collapse upon squeezing of the funnel 16 by the user.

Figures 3A — 4B illustrate the operational use of catheter 10, and specifically
how wetting mechanism 20 may be used to wet an outer surface of the catheter tube

12.

Figures 3A and 4A illustrate the catheter 10 prior to activation of the wetting
mechanism 20, specifically with sachet 25 intact and the wetting fluid 24 contained
therein. In order to activate the wetting mechanism 20, a user must squeeze the funnel
16 to provide an external force on the interaction region 32. This in turn causes the
flexible interaction region 32 to depress and contact the sachet 25 within the holding
chamber 22 (as shown in Figures 3B and 4B). The sachet 25 is in turn compressed
within the holding chamber 22 causing it to rupture allowing wetting fluid 24 to
escape and be released from within the holding chamber 22 through fluid outlet 26.
As described herein, the fluid outlet 26 comprises an opening within the funnel 16 and
therefore fluid released from the sachet 25 is able to flow through the fluid outlet 26
freely. As shown, the fluid 24 is released into the volume defined by the sleeve 18
about the exterior surface of the catheter tube 12 and is contained therein for wetting

the catheter tube 12 for use.
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Figures SA and 5B illustrate a second embodiment of a catheter 10™ according
to the invention. Unless otherwise described herein, the catheter 10" is configured in
substantially the same way as catheter 10 shown in the preceding Figures. Like
reference numerals have been used to identify equivalent components of the catheters

10, 10°.

Catheter 10" differs in the configuration of the wetting mechanism 20°.
Specifically, wetting mechanism 20 has the wetting fluid 24" contained within the
holding chamber 22" itself rather than within a separate container. In addition, the
fluid outlet of the wetting mechanism 20" takes the form of a valve 26° which may
open and close in use to allow or restrict flow of the wetting fluid 24" from the

holding chamber 22".

In use, the wetting mechanism 20" is provided in the configuration shown in
Figure 5A, with the valve 26" closed and the wetting fluid 24" held within the holding
chamber 22°. In order to activate the wetting mechanism 20", a user must squeeze the
funnel 16™ to provide an external force on the interaction region 32°. This in turn
causes the flexible interaction region 32" to depress, reducing the volume of the
holding chamber 22" (as shown in Figure 5B). This reduction in volume (and the
associated increase in pressure) causes the valve 26° to open allowing the wetting
fluid 24 to flow therethrough. As with catheter 10, the fluid 24" is released into the
volume defined by the sleeve 18 about the exterior surface of the catheter tube 12°
and is contained therein for wetting the catheter tube 12" for use. Upon removal of the
external force applied to the interaction region 32, the flexible interaction region 32°
moves back to the configuration shown in Figure 5A, thereby increasing the volume

of the holding chamber 22" and in turn closing the valve 26°.

In a variant of catheter 107, the valve 26" may be replaced with a frangible
portion of the funnel 16 which may rupture upon an increase in pressure within the
holding chamber 22" (i.e. upon squeezing of the funnel 16 by the user). Rupturing of
the frangible portion results in a permanent opening within the holding chamber 22°
allowing the wetting fluid 24" to flow freely into the sleeve 18°. Advantageously, in

this scenario a user may not have to maintain the applied force to release all of the
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wetting fluid 24°, but instead simply squeezes the funnel 16° once to rupture the

frangible portion.

non

Conditional language, such as "can," "could," "might," or "may," unless
specifically stated otherwise, or otherwise understood within the context as used, is
generally intended to convey that certain embodiments include, while other
embodiments do not include, certain features, elements, and/or steps. Thus, such
conditional language is not generally intended to imply that features, elements, and/or
steps are in any way required for one or more embodiments or that one or more
embodiments necessarily include logic for deciding, with or without user input or

prompting, whether these features, elements, and/or steps are included or are to be

performed in any particular embodiment.

Each of the documents referred to above is incorporated herein by reference.
Except in Examples, or where otherwise explicitly indicated, all numerical quantities
in this description specifying amounts of materials, device dimension, and the like,

are to be understood as modified by the word "about."

Unless otherwise indicated, each chemical or composition referred to herein
should be interpreted as being a commercial grade material which may contain the
isomers, by-products, derivatives, and other such materials which are normally

understood to be present in the commercial grade.

The one or more embodiments are described above by way of example only.
Many variations are possible without departing from the scope of protection afforded

by the appended claims.



