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Description

FIELD OF THE PRESENT DISCLOSURE

[0001] The invention relates to devices that keep the
objective lens of a viewing or illuminating device, specif-
ically an endoscope clear of debris while in use without
the need for removing the endoscope from the body of
the patient. In addition, a variation of the invention pre-
vents direct contact of the endoscope surface and body
tissue surface, thereby eliminating the need for steriliza-
tion of the endoscope.

BACKGROUND

[0002] Certain medical procedures require the inser-
tion of a viewing device, an "endoscope", into a body
cavity in order to view features and structures within the
body cavity. Such an endoscope may be, for example, a
gastroscope, pharyngoscope, laryngoscope, laparo-
scope, colonoscope or any other type of medical tele-
scope. For the purpose of this disclosure, we shall use
the term "endoscope" to include any viewing device that
is inserted into the body of a subject and used to view
internal structures. The endoscope may be rigid or flex-
ible. Rigid endoscopes, such as standard laparoscopes,
usually consist of a shaft of approximately 300-500 mm
length, with an outer diameter of 5 mm to 12 mm, having
an objective lens at one end and an eyepiece at the other
end. In some instances, such as with fiber-optic gastro-
scopes, the device may be over a meter in length and
may permit flexion and manipulation by the operator of
the distal end. The shaft of the endoscope often contains
light-transmitting fiber-optic bundles and/or lenses that
transmit visual signals and light.
US-A-2012/0178995 discloses an endoscope lens pro-
tection apparatus that includes a clear indexable film strip
position over the endoscope lens. A sealing mechanism,
in the form of a boot, is used to prevent foreign liquid or
debris from accessing the region underneath the film.
[0003] The endoscope also normally has a connection,
adjacent to the eyepiece, for the attachment of an exter-
nal light source which provides illumination, via light-
transmitting fibers within the endoscope.
[0004] Prior to the introduction of a rigid endoscope,
such as a laparoscope, the body cavity is generally in-
flated with a gas, usually carbon dioxide, using a gas
insufflator.
[0005] Subsequently a plastic or metal sleeve or
sheath, often referred to as a trocar, is inserted through
the wall of the cavity. These sleeves contain a means of
making a seal to prevent the leakage of gas from within
the body cavity. The end of the endoscope containing
the objective lens is inserted into the body cavity through
the sleeve, the attached light-source activated and the
features within the body cavity viewed through the eye-
piece of the endoscope or on a video monitor receiving
signals from a video camera attached to the eyepiece.

[0006] The objective lens of the endoscope often be-
comes soiled during operative procedure. Tissue parti-
cles, blood, mucous and other body fluids attach to the
lens and obscure vision. The usual routine when such
problem arises is to remove the endoscope from the pa-
tient’s body and soak its distal end (the lens) in sterile
water, wipe the lens with a sterile towel, and reinsert the
laparoscope into the patient’s body through the existing
laparoscopic trocar. During some operative procedures,
the endoscope may have to be removed frequently to
have the lens wiped clean.
[0007] The loss of vision due to soiling of the objective
lens of the endoscope can be a serious problem, espe-
cially if it occurs at a critical moment during surgery. It
increases the time required for a procedure and neces-
sitates repeated withdrawal and insertion of he endo-
scope which may produce trauma to the tissues. The
covering of the objective lens of the endoscope by blood
is often referred to as the "red video" sign. This is partic-
ularly serious if the bleeding is extensive and if time is
wasted in removing, cleaning, and reinserting the lens.
If clean, unobstructed lens is not available quickly enough
for identification and control of the bleeding source, the
procedure is more likely to be converted to an emergency
"open" operative procedure requiring large surgical inci-
sions.
[0008] A number of solutions have been developed for
keeping the objective lens free of soiling. These include
the use of water jets, ultrasound devices, liquid irrigation,
and brushes (see U.S. Pat. Nos. 5,207,213, 5,549,543,
5,225,001, 5,167,220, 5,400,767, 5,514,084, 5,575,756,
5,830,127, 6,017,333, 6,354,992, 6,447,446, and patent
publications US23109837A1, WO09220274A1,
WO09532012A1) There are also several devices that
solve the problem of fogging of the objective lens (see
U.S. Pat. Nos. 5,549,543, 5,464,008, 6,712,479, and pat-
ent publication EP01153567A1). None of these describe
or suggest the present invention.
[0009] There is clearly a long-felt need for devices and
methods that maintain a clear and unobstructed view
through the objective lens of an endoscope while in use;
devices that clear obstructive fluids and debris from the
optical/visual path of an endoscope while in use; and
devices that eliminate the need for the endoscope to be
withdrawn from the patient in order that the objective lens
may be cleaned. There is a need for such devices that
are simple and inexpensive to manufacture, that are sim-
ple to use and robust in use, and that can be used with
a variety of endoscopic devices. The present invention
provides such devices and methods (excluding medical
endoscopic uses) of using them.

GENERAL DESCRIPTION

[0010] The invention encompasses devices and meth-
ods used to keep the objective lens of an endoscope, for
example a laparoscope, free from debris, fluid and dirt.
[0011] The device can work equally with any type of
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viewing apparatus or illuminating apparatus to maintain
a clear and unobstructed optical path.
[0012] In certain embodiments, the body of the device
is a hollow tube or sheath designed to receive an endo-
scope within its lumen. The device is designed such that,
in use, the distal end of the endoscope, having the ob-
jective lens there-disposed, is positioned within the lu-
men of the device at or near the distal tip of the body of
the device.
[0013] Certain embodiments include a lens cover film
wound onto a spool. For example, a flexible lens cover
film may be rolled onto a first spool and systematically
unrolled such that it passes in front of the objective lens
of the endoscope. The lens cover film can be unrolled as
needed to provide a clean and clear lens cover in front
of the objective lens. The leading end of the lens cover
film may be captured and wound onto on a second spool.
By winding the lens cover film onto the second spool, the
lens cover film is pulled from the first spool, along a pre-
set travel path, passing in front of the objective lens, and
wound onto the second spool. The travel path may be
defined by guides of various design sufficient to hold and
guide the lens cover film along the pre-set travel path.
The guide may include rails or slits through which the
lens cover film passes. The guide is generally construct-
ed as an integral part of the body of the device. The guide
may be supported with additional frames, scaffolds, or
other device tip designs to provide a flat surface to the
portion of the film in front of the lens. The guide and body
of the device are further described in the detailed de-
scription.
[0014] The device may have additional frames, scaf-
folds, or specific distal tip design to allow the surface of
lens cover film to become parallel to the surface of the
objective lens at the distal end of the endoscope.
[0015] The device of the invention may optionally be
incorporated into the structure of a viewing device such
as an endoscope so that the endoscope and the device
function as a single integrated apparatus. The device of
the invention may cover most or all of the endoscope
(including the distal end of the endoscope) to provide
complete physical barrier between the endoscope and
body tissues, thereby preventing the need for sterilization
of the endoscope prior to the actual endoscopic proce-
dure. The device of the invention may have additional
slits or tubular channels (other than those for the passage
of the film covering the lens to achieve a clear, unob-
structed view during the endoscope use) to allow pas-
sage of endoscopic instruments such as biopsy forceps
or brushes, air, fluids, or debris such as mucus or other
bodily materials. Air may be removed from or pumped
into the body cavity via such slits or channels that travel
along the body of the device. Fluids may be removed
from or irrigated into the body cavity via such slits or chan-
nels that travel along the body of the device. Debris may
be removed from the body cavity via such slits or chan-
nels. Such slits or channels may have openings at the
distal end of the device body, thereby allowing endoscop-

ic instrumentation and allowing suction, irrigation, and
other functions related to passage of air, fluids, and debris
at the distal end of the endoscope.
[0016] Certain embodiments include additional open-
ings, valves, dials, buttons, or controls of various designs
near the proximal end of the device body (surrounding
the proximal end of the endoscope), in the vicinity of the
spools controlling the passage of the lens film, to allow
passage of endoscopic instruments and/or to control the
passage of air, fluids, or debris through the additional
slits or channels that travel along and are an integral part
of the device body.
[0017] Certain embodiments include a rigid device
body while other embodiments include a flexible device
body. Flexible device body design may be more appro-
priately used for flexible endoscopes.
[0018] There is described a device for maintaining a
clear optical path immediately in front of the lens of an
elongated viewing apparatus, the device comprising: an
elongated hollow body defining comprising a proximal
end and a distal end, wherein the elongated hollow body
defines a lumen, wherein the elongated hollow body is
adapted to receive the elongated viewing apparatus, a
guide element disposed within the elongated hollow
body, and a transparent lens cover film movably (for ex-
ample slidably) associated with the guide element where-
in the transparent lens cover film is threaded through and
guided by the guide element so as to describe a preset
travel path passing immediately in front of the lens of the
elongated viewing apparatus.
[0019] Note that although the type of viewing appara-
tus described in the examples is generally elongated,
thus requiring the device of the invention to be elongated,
the current invention is not limited to en elongated em-
bodiment. Additionally, the word "elongated" is not meant
to limit the device to any particular dimensions, merely
to indicate that the device has a length that generally
exceeds its diameter, and the device of the invention en-
compasses all embodiments employing a means of re-
moving debris from in front of a viewing device or an
illuminating device.
[0020] There is described a device for maintaining a
clear optical path immediately in front of the lens of an
elongated viewing apparatus, the device comprising: an
elongated hollow body comprising a proximal end and a
distal end, wherein the elongated hollow body is adapted
to receive the elongated viewing apparatus, a guide el-
ement disposed within the elongated hollow body, a
transparent lens cover film movably (for example slida-
bly) associated with the guide element wherein the trans-
parent lens cover film is threaded through and guided by
the guide element so as to describe a preset travel path
passing immediately in front of the transparent distal end
of the device body and the lens of the elongated viewing
apparatus, and a frame/scaffold/lens cover film support
means or specific distal device tip design to allow the
surface of lens cover film become parallel to the surface
of the lens of the elongated viewing apparatus.
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[0021] There is described a device for maintaining a
clear optical path immediately in front of the lens of an
elongated viewing apparatus, the device comprising: an
elongated hollow body comprising a proximal end and a
distal end, wherein the elongated hollow body defines a
lumen, wherein the distal end is transparent and has a
wall or bather separating the lumen from device exterior
surface, wherein the elongated hollow body is adapted
to receive the elongated viewing apparatus, a guide el-
ement disposed within the elongated hollow body, a
transparent lens cover film movably (for example slida-
bly) associated with the guide element wherein the trans-
parent lens cover film is threaded through and guided by
the guide element so as to describe a preset travel path
passing immediately in front of the transparent distal end
of the device body and the lens of the elongated viewing
apparatus.
[0022] There is described a device for maintaining a
clear optical path immediately in front of the lens of an
elongated viewing apparatus, the device comprising: an
elongated hollow body comprising a proximal end and a
distal end, wherein the elongated hollow body defines a
lumen, wherein the distal end is transparent and has a
wall or barrier separating the lumen from device exterior
surface, wherein the elongated hollow body is adapted
to receive the elongated viewing apparatus, a guide el-
ement disposed within the elongated hollow body, a
transparent lens cover film movably (for example slida-
bly) associated with the guide element wherein the trans-
parent lens cover film is threaded through and guided by
the guide element so as to describe a preset travel path
passing immediately in front of the transparent distal end
of the device body and the lens of the elongated viewing
apparatus.
[0023] There is described a device for maintaining a
clear optical path immediately in front of the lens of an
elongated viewing apparatus, the device comprising: an
elongated hollow body comprising a proximal end and a
distal end, wherein the elongated hollow body defines a
lumen, wherein the distal end is transparent and has a
wall or barrier separating the lumen from device exterior
surface, wherein the elongated hollow body is adapted
to receive the elongated viewing apparatus, a guide el-
ement disposed within the elongated hollow body, a
transparent lens cover film movably (for example slida-
bly) associated with the guide element wherein the trans-
parent lens cover film is threaded through and guided by
the guide element so as to describe a preset travel path
passing immediately in front of the transparent distal end
of the device body and the lens of the elongated viewing
apparatus, an additional guide element or additional
guide elements disposed within the elongated hollow
body for passage of air, fluids, debris, or endoscopic in-
struments.
[0024] There is provided a device for maintaining a
clear optical path as defined in claim 1.
[0025] The term "immediately" does not limit the dis-
tance between the lens and the lens cover film, but merely

implies that the lens cover film is positioned in front of
the lens. It is expressly stated that other elements, such
as a lens cover, may be present between the lens and
the lens cover film. However, in certain embodiments,
the lens cover may be absent.
[0026] Exemplary embodiments of the invention are
described in detail by the figures and by the description
below.

THE FIGURES

[0027] Further features and advantages will become
apparent from the following and more particular descrip-
tion of the preferred embodiments of the disclosure, as
illustrated in the accompanying drawings, and in which
like referenced characters generally refer to the same
parts or elements throughout the views. Figures 7A-B,
8A-C, 9A-C, 10A-B and 11A-C disclose embodiments of
the invention.

FIG. 1 is a schematic longitudinal cross-section of
the device showing the endoscope body (1), the ob-
jective lens (2), the lens cover film (3), the first spool
(4) and the second spool (5).

FIG. 2A is a schematic view of one construction of
the device showing the device body (6) wherein the
device body defines internal guide channels (9)
through which the lens cover film (3) is threaded.
The lens cover film emerges out through a first guide
slit (7), passes in front of the lens cover (22) and
passes back into a second guide slit (8). In this view
the endoscope body (1) and the objective lens (2)
can be seen accommodated within the lumen of the
device. The transparent lens cover (22) may be ab-
sent in other embodiments.

FIG. 2B is a schematic head-on view of the device
showing the endoscope body (1), the objective lens
(2), the lens cover film (3), device body (6), a first
guide slit (7), a second guide slit (8). The lens cover
(22) is not shown in this figure.

FIG. 2C is a perspective external view of the device
showing the lens cover film (3) threaded out of the
first guide slit (7) and back into the second guide slit
(8), passing in front of the objective lens (not shown).

FIG. 3 is a schematic longitudinal cross-section of
one construction of the device showing the endo-
scope body (1), the objective lens (2), the lens cover
film (3), the first spool (4), the second spool (5), de-
vice body (6), first guide slit (7), second guide slit (8),
upper frame supporting lens cover film (23), and low-
er frame supporting lens cover film (24). The lens
cover film emerges out through a first guide slit (7),
wraps around upper frame (23), passes in front of
the lens (2), wraps around lower frame (24), and
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passes back into a second guide slit (8). In this view
the endoscope body (1) and the objective lens (2)
can be seen accommodated within the lumen of the
device. The upper frame (23) and lower frame (24)
allow the surface of the lens cover film (3) become
parallel to the surface of objective lens (2). The lens
cover (22) is not present in this embodiment and may
be absent in other embodiments.

FIG. 4A is a schematic head-on view of the device
showing the objective lens (2) inside the device body
lumen, device body (6), a first guide slit (7), a second
guide slit (8), upper frame supporting lens cover film
(23), and lower frame supporting lens cover film (24).
The lens cover film (3) is omitted in this figure in order
to clearly demonstrate the 2 guide slits (with curvi-
linear or arc cross-sectional orientation in this em-
bodiment). However, lens cover film (3) is present in
and is an integral part of the present embodiment.

FIG. 4B is a perspective external view of the device
showing the lens cover film (3) threaded out of the
first guide slit (7), wraps around upper frame (23),
passes in front of the objective lens (not shown),
wraps around lower frame (24), and back into the
second guide slit (8). The upper frame (23) and lower
frame (24) are attached to device body (6) and allow
the surface of the lens cover film (3) become parallel
to the surface of objective lens (not shown).

FIG. 5 is a schematic longitudinal cross-section of
one construction of the device showing the endo-
scope body (1), the objective lens (2), the lens cover
film (3), the first spool (4), the second spool (5), de-
vice body (6), first guide slit (7), second guide slit (8),
transparent lens cover (22), first additional guide
slit/channel (25), and second additional guide
slit/channel (26). The 2 additional slits/channels
traverse along the device body and may allow pas-
sage of air, fluids, debris, or endoscopic instruments.
The lens cover film emerges out through a first guide
slit (7), passes in front of the lens (2) and passes
back into a second guide slit (8). In this view the
endoscope body (1) and the objective lens (2) can
be seen accommodated within the lumen of the de-
vice with transparent lens cover (22). The lens cover
(22) may be absent in other embodiments.

FIG. 6A is a schematic head-on view of the device
showing the objective lens (2) inside the device body
lumen, lens cover film (3), device body (6), a first
guide slit (7), a second guide slit (8), first additional
guide slit/channel (25), second additional guide
slit/channel (26), third additional guide slit/channel
(27), and fourth additional guide slit/channel (28).
Any of the additional slits/channels may allow pas-
sage of air, fluids, debris, or endoscopic instruments.
The number and location of the additional slits/chan-

nels may vary or may be absent in other embodi-
ments. The transparent lens cover (22) is not shown
but is present in certain embodiments including the
present embodiment.

FIG. 6B is a schematic head-on view of the device
showing the objective lens (2) inside the device body
lumen, lens cover film (3), device body (6), a first
guide slit (7), a second guide slit (8), first additional
slit/channel (25), and second additional slit/channel
(26). Any of the additional slits/channels may allow
passage of air, fluids, debris, or endoscopic instru-
ments. The number and location of the additional
slits/channels may vary or may be absent in other
embodiments. The transparent lens cover (22) is not
shown but is present in certain embodiments includ-
ing the present embodiment.

FIG. 6C is a schematic head-on view of the device
showing the objective lens (2) inside the device body
lumen, lens cover film (3), device body (6), a first
guide slit (7), a second guide slit (8), first additional
slit/channel (27), and second additional slit/channel
(28). Any of the additional slits/channels may allow
passage of air, fluids, debris, or endoscopic instru-
ments. The number and location of the additional
slits/channels may vary or may be absent in other
embodiments. The transparent lens cover (22) is not
shown but is present in certain embodiments includ-
ing the present embodiment.

FIG. 7A is a perspective external view of one em-
bodiment of the device showing the endoscope (1),
device body (6) disposed over the elongated distal
section of the endoscope, lens cover film (3) and an
exploded view of alternative lens cover in the form
of endcap (30) including proximal portion (31) and
distal portion (32), such that film (3) is threaded be-
tween the proximal (31) and distal (32) portions in a
sandwich configuration.

FIG. 7B is a perspective view showing details of end-
cap (30), with film (3) routed between the proximal
(31) and distal (32) portions. When assembled, the
proximal and distal surfaces of lens cover film (3)
may be engaged by proximal (31) and distal (32)
portions to seal against intrusion of fluids, while
openings (33) and (34) provide a clear optical path
for the objective lens (not shown in this view). Lens
cover film (3) is routed through first guide slit (7) and
second guide slit (8). Distal portion (32) may be sized
to fit closely over the distal end of body (6) and at-
tached or secured in any suitable manner.

FIG. 8A is a schematic cross-section view of one
embodiment showing the relationship between end-
cap (30) and lens cover film (3). Proximal portion
(31) and distal portion (32) may be configured to en-
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gage lens cover film (3) between cooperating edges
to stabilize it in a perpendicular orientation to the
objective lens (not shown) as well as sealing it.

FIG. 8B is a schematic cross-section view of another
embodiment showing proximal portion (31) and dis-
tal portion (32) of endcap (30) engaging lens cover
film (3) between coplanar surfaces.

FIG. 8C is a schematic cross-section view of another
embodiment showing distal portion (32) of endcap
(30) engaging the exterior surface of lens cover film
(3) and proximal portion (31) engaging the edges of
lens cover film (3). In this embodiment, endcap (30)
does not sandwich opposing surfaces of lens cover
film (3).

FIG. 8D is a schematic cross-section view of an em-
bodiment not forming part of the invention showing
distal portion (32) of endcap (30) engaging the ex-
terior surface of lens cover film (3) and also engaging
the edges of lens cover film (3). In this embodiment,
endcap (30) does not sandwich opposing surfaces
of lens cover film (3) and does not employ a proximal
portion (31).

FIG. 9A is a perspective external view of one em-
bodiment of the device showing endcap (30) and
lens cover film (3). Proximal portion (31) and distal
portion (32) may be integrated into one monolithic
structure, or may be secured together during assem-
bly. Edges of lens cover film (3) are sandwiched be-
tween proximal portion (31) and distal portion (32).

FIG. 9B is another perspective view of the embodi-
ment of FIG. 9A showing the proximal surface of lens
cover film (3) routed between proximal portion (31)
and distal portion (32).

FIG. 9C is another perspective view of the embodi-
ment of FIG. 9A, with the lens cover film removed.
As shown, proximal portion (31) may be provided
substantially only adjacent the edges of lens cover
film to provide greater space for lens cover film to
transition from the longitudinal orientation corre-
sponding to its travel path along the device body to
the perpendicular orientation in front of the objective
lens.

FIG. 10A is an exploded perspective external view
of one embodiment of the device showing the distal
end of device body (6) and lens cover film (3), with
both feed and takeup paths routed through a single
concentric lumen (35). Lens cover film (3) passes
through parallel guides (36) and (37) in proximal por-
tion (31). Distal portion (32) sandwiches lens cover
film (3) against proximal portion (31) and rectangular
opening (34) provides the optical path for the objec-

tive lens (not shown).

FIG. 10B is an exploded perspective external view
of one embodiment of the device showing the distal
end of device body (6) and lens cover film (3) routed
through lumens (38) and (39) that have semi-circular
configurations to provide a straight edge along the
inner radius of the travel path of lens cover film (3).
Lens cover film (3) passes through parallel guides
(36) and (37) in proximal portion (31). Distal portion
(32) sandwiches lens cover film (3) against proximal
portion (31) and rectangular opening (34) features a
cut-out along one edge to provide a fluid path to fa-
cilitate draining fluid and/or debris that may be de-
posited on the lens cover film (3).

FIG. 11A is a schematic end view of another embod-
iment showing distal portion (32) of endcap (30) that
features rectangular opening (34) and one or more
channels (40) to facilitate draining fluid and/or debris
that may be deposited on the lens cover film (not
shown in this view).

FIG. 11B is a schematic end view of another embod-
iment showing distal portion (32) of endcap (30) that
features a horseshoe-shaped opening (34) to facili-
tate draining fluid and/or debris that may be depos-
ited on the lens cover film (not shown in this view).
Opening (34) may include a distally-projecting raised
edge (41) to help protect the viewing filed by reducing
or preventing the migration of fluid and/or debris over
opening (34). In this embodiment, proximal portion
(31) features window (42) rather than an opening.
Window (42) may be formed from any material of-
fering sufficient transparency to provide the desired
optical path for the objective lens (not shown).

FIG. 12A is a schematic end view of another embod-
iment showing distal portion (32) of endcap (30). In
this aspect, endoscope body (6) may include a light
source (43). Distal portion (32) may include opaque
and/or light absorbing sections (44) to reduce unde-
sired transmission of light by lens cover film (3) that
might otherwise distort the image.

FIG. 12B is a schematic end view of another embod-
iment showing proximal portion (31) of endcap (30).
In this aspect, endoscope body (6) may include a
light source (43). Light reflection or scattering
through film (3) may cause whiteness/haze and af-
fect viewing quality. Edges around the opening of
proximal portion (31) may include opaque and/or
light absorbing sections/loop (44) to avoid high in-
tensity light reflection or scattering. Likewise, FIG.
12C shows distal portion (32) having opaque and/or
light absorbing sections/loop (44) in edges around
the opening to reduce undesired transmission of light
by lens cover film (3).
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FIG. 13A is a schematic end view of another embod-
iment showing the distal end of device body (6) fea-
turing semi-circular lumens (38) and (39) to provide
straight edges along the inner radius of the travel
path of lens cover film (not shown).

FIG. 13B is a perspective end view of the embodi-
ment of FIG. 13A to illustrate the travel path of lens
cover film (3). The straight edges of lumens (38) and
(39) guide lens cover film (3) to help avoid or mini-
mize the formation of wrinkles.

FIG. 13C is a schematic end view of an alternative
embodiment of device body (6) that includes first ad-
ditional slit/channel (25) and second additional
slit/channel (26) to supplement semi-circular lumens
(38) and (39). Any of the additional slits/channels
may allow passage of air, fluids, debris, or endoscop-
ic instruments.

FIG. 13D is a schematic end view of an alternative
embodiment of device body (6) that features parallel
slits (45) and (46) rather than semi-circular lumens.
Similarly, the straight edges of slits (45) and (46)
guide lens cover film on its travel path.

FIG. 13E is a schematic end view of an alternative
embodiment of device body (6) in which semi-circu-
lar lumens (38) and (39) are formed by parallel walls
(47) and (48). Again, the straight edges of lumens
(38) and (39) guide lens cover film on its travel path.

FIG. 13F is a schematic end view of an alternative
embodiment of device body (6) in which at least the
distal end of device body (6) has flattened sections
(49) and (50). In this embodiment, lens cover film
(not shown) is routed externally of device body (6)
and the flattened sections (49) and (50) provide
straight edges along the inner radius of its travel path.

FIG. 14A is a schematic end view of another embod-
iment showing the distal end of device body (6) fea-
turing shaped lumens (51) and (52). In one aspect,
this configuration may be used to accommodate rel-
atively wider lens cover film. For example, lumens
(51) and (52) may have a central flat section (53)
flanked by sections (54) and (55) that angle towards
the lumen (56) of device body (6) in which objective
lens (2) is disposed. As can be seen, flat section (53)
and angled sections (54) and (55) conform to the
circular profile of device body (6).

FIG. 14B is a schematic perspective view of lens
cover film (3) for use with the embodiment shown in
FIG. 14A. Lens cover film (3) may have a pre-shaped
configuration to match shaped lumens (51) and (52)
or otherwise may be sufficiently flexible to conform
to the lumens.

FIG. 15A is a schematic longitudinal cross-section
of one embodiment of device body (6) showing a
gradual taper from a proximal end (57) having a rel-
atively smaller diameter to a distal end (58) having
a relatively greater diameter. The increased diame-
ter of device body (6) at the distal end may facilitate
routing lens cover film while minimizing wrinkling.

FIG. 15B is a schematic longitudinal cross-section
of another embodiment of device body (6) showing
a relatively constant diameter proximal section (59)
and a flared distal end (60), also to provide an in-
creased diameter to minimize wrinkling of lens cover
film along its travel path.

FIG. 16A is a schematic longitudinal cross-section
showing the distal end of one embodiment of device
body (6). Lens cover film (3) may have an arc-shaped
configuration in portions of its travel path longitudi-
nally along device body (6). The distal end of device
body (6) may feature projections (61) and (62) to
help guide lens cover film (3) from this arc-shaped
configuration to a flat configuration when in front of
the objective lens. Projections (61) and (62) may in-
clude a proximal section (63) having an arc-shaped
profile matching the configuration of lens cover film
(3) that transitions to a distal section (64) having a
straight edge. Inner guide rails (65) and (66) may
further help route lens cover film (3) over projections
(61) and (62) and in front of the objective lens (not
shown).

FIG. 16B is a schematic perspective view of the em-
bodiment shown in FIG. 16A. Projections (61) and
(62) have been removed to help illustrate the travel
path of lens cover film (3). As shown, lens cover film
(3) transitions from an arc-shaped configuration cor-
responding to the profile of device body (6) to a flat
configuration at a location corresponding to the
straight edges of the distal sections (64) of projec-
tions (61) and (62). Inner guide rails (65) and (66) to
illustrate that lens cover film (3) is routed in a flat
configuration across the lumen of device body (6).

FIG. 16C is a schematic end view of the embodiment
shown in FIG. 16A. As noted, projections (61) and
(62) feature arc-shaped proximal section (63) that
transitions to straight-edged distal section (64). Inner
guide rails (65) and (66) define slits (67) and (68)
through which the lens cover film may be routed
through. Lens cover film also travels under inner
guide rails (65) and (66) to stabilize it in front of the
objective lens.

FIG. 17A is a schematic perspective view of an em-
bodiment of lens cover film (3) having edges (69)
with increased thickness to improve sealing with
endcap (30).

11 12 



EP 3 082 562 B1

8

5

10

15

20

25

30

35

40

45

50

55

FIG. 17B is a schematic perspective view of an em-
bodiment of lens cover film (3) having pre-shaped
edges (70) to improve sealing with endcap (30).

FIG. 17C is a schematic perspective view of another
embodiment of lens cover film (3) having pre-shaped
edges (70) to improve sealing with endcap (30).

FIG. 18 is a schematic end view of an embodiment
showing lens cover film (3) having adhesive regions
(71) along its edges that engages with the surface
of the proximal portion (31) to improve sealing with
endcap (30). The adhesive regions (71) may have a
slight adhesive property that may be activated, such
as by pressure, once the lens cover film (3) is in
position in front the lens (not shown).

FIG. 19 is a perspective view showing sealing pad
(72) with endcap (30). Sealing pad (72) can be
squeezed as a thin barrier between proximal portion
and distal portion to block infiltration.

FIGs.20A-D illustrate the lens cover design in one
preferred embodiment of the invention.

FIG. 20A is a cross-sectional side view of the distal
portion of the current device attached to the distal
end (distal lens) of the laparoscope, showing lens
cover film of device (3), outer sheath of device body
(73), inner sheath of device body (74), nitinol frame
(23, 24), cap of device (32), and laparoscope (1).
The device body with its inner sheath (74) has a lu-
men that accommodates the body and distal portion
of the laparoscope (1). The film (3) is positioned be-
tween the inner sheath (74) and outer sheath (73)
of the device body and travels in front of the laparo-
scope lens to cover the lens surface (thereby pro-
tecting the lens surface from soiling during laparo-
scope use), and the path of the film is preset so that
it exits from the inner/outer sheaths of the dorsal/top
portion of the device body (74/73), travels in front of
the laparoscope lens, and enters inner/outer sheaths
of the ventral/bottom portion of the device body
(74/73) as the film is rolled in a uni-directional move-
ment. A cap as distal portion (32) is present to pro-
vide additional coverage of the laparoscope lens -
by preventing entry of debris/materials/fluids
around/along the film edges to soil the laparoscope
lens. A nitinol component (23, 24) may be present
to allow flattening of the film as it transitions from the
device body sheaths (74/73) to the area in front of
the laparoscope lens, although such component
may be absent in certain embodiments of the present
device. In FIG. 20A, the nitinol component is at a
distance proximal to /away from the laparoscope
lens.

FIG. 20B is a cross-sectional side view of another

variation of the distal portion of the current device
attached to the distal end (distal lens) of the laparo-
scope, showing lens cover film of device (3), outer
sheath of device body (73), inner sheath of device
body (74), nitinol frame (23, 24), cap of device (32),
and laparoscope (1). The design is similar to that
illustrated in FIG. 20-1A. However, in the present
variation of the device, the nitinol component (23,
24) is positioned near /at the laparoscope lens. It
should be noted that in other embodiments of the
present device, the nitinol component may be entire-
ly absent or located at a different position in relation
to the laparoscope lens-such as a position distal to
the laparoscope lens (not shown).

FIG. 20C illustrates 3-dimensional views of multiple
exemplary variations of the cap component as distal
portion (32) of the present device embodiment
shown previously in FIG. 20A and 20B. The cap (32)
may be square or rectangular (as in insets (a), (b),
and (f)) or round (as in insets (c), (d), (e), (g) and
(h)). The cap component may have an opening / cut-
away portion at its ventral/ bottom aspect as in inset
figures (f) and (g)-to facilitate movement of fluids/de-
bris away from the laparoscope lens and device body
sheaths (74/73) near the ventral/bottom aspect of
the laparoscope-device assembly. The cap compo-
nent may have a raised edge/rim at the dorsal / upper
portion as in inset (h) as shown in the additional end
view to prevent downward dripping movement of de-
bris/fluids to soil the laparoscope lens / device cover
film.

FIG. 20D is a cross-sectional side view of the distal
portion of another embodiment of the current device
attached to the distal end (distal lens) of the laparo-
scope, showing lens cover film of device (3), outer
sheath of device body (73), inner sheath of device
body (74), rim of device (75), and laparoscope (1).
The device body with its inner sheath (74) has a lu-
men that accommodates the body and distal portion
of the laparoscope (1). The film (3) is positioned be-
tween the inner sheath (74) and outer sheath (73)
of the device body and travels in front of the laparo-
scope lens to cover the lens surface (thereby pro-
tecting the lens surface from soiling during laparo-
scope use), and the path of the film is preset so that
it exits from the inner/outer sheaths of the dorsal/top
portion of the device body (74/73), travels in front of
the laparoscope lens, and enters inner/outer sheaths
of the ventral/bottom portion of the device body
(74/73) as the film is rolled in a uni-directional move-
ment. A rim (75) is present to provide additional cov-
erage of the laparoscope lens - by preventing entry
of debris/materials/fluids around/along the film edg-
es to soil the laparoscope lens. The rim component
(75) may be part of the device outer sheath (73), or
it may be a separate component attached to the outer
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sheath (73) of the device. In the present embodiment
of the device, the rim has 2 layers - outer layer (R)
and inner layer (Ri) -- and the film (3) travels between
these 2 layers of rim (R and Ri). The inner sheath
(74) is recessed (ie-with a longitudinal length that is
shorter than that of outer sheath and does not extend
to the laparoscope lens vicinity) to facilitate transfor-
mation of the film (3) from a hemispheric configura-
tion within outer-inner sheaths to a flat configuration
in front of the laparoscope lens. Inset (a) is a 3-di-
mensional view of the embodiment illustrated in FIG.
20D, showing the lens cover film (3) and rim (75). A
raised edge (76) may be present at the top / dorsal
aspect of the rim to prevent downward dripping
movement of debris/fluids as shown in the inset pic-
ture, although such feature may be absent in other
embodiments of the invention. Inset (b) is a 3-dimen-
sional view of the embodiment illustrated in FIG.
20D, showing the lens cover film (3) and a different
variation of the rim (75)-in which the ventral/bottom
aspect of the rim (75) has an opening/cut-away por-
tion-to facilitate movement of fluids/debris away from
the laparoscope lens and device body sheaths
(74/73) near the ventral/bottom aspect of the lapar-
oscope-device assembly.

FIGs. 21A-K illustrate the lens cover design in one
preferred embodiment of the invention. In this em-
bodiment, the 3 key components of the endcap (30)
of the present invention - a proximal portion (31)
(preferably transparent), a distal portion (32), and a
sheath design - are illustrated.

FIG. 21A illustrates front views of other variations of
the transparent proximal portion (31) of the present
device, with various slit-slit, groove-groove, and
combined slit-groove designs. Inset (a) shows a
transparent proximal portion with a partially open top
slit and a partially open bottom slit. Inset (b) shows
a transparent distal portion with a partially closed top
groove and a partially closed bottom groove. Inset
(c) shows a transparent proximal portion with a top
slit and a bottom slit. Inset (d) shows a transparent
proximal portion with a rim of a different material
composition, and the rim has a top slit and a bottom
slit. Inset (e) shows a transparent proximal portion
with a top slit and a bottom groove. Inset (f) illustrates
a transparent proximal portion with a rim of a different
material composition, and the rim has a top partially
open slit and a bottom partially open slit. Inset (g)
shows a transparent proximal portion with a slant-
ed/flat top edge and a slanted/flat bottom edge-in
which the film of the device comes in contact with
and moves along the slanted/flat edges of the trans-
parent proximal portion. It should be noted that the
slits / grooves described above are designed to fa-
cilitate flattening of the device film in front of the lapar-
oscope lens.

FIG. 21B illustrates the side views of other variations
of slit/groove/opening design of the transparent
proximal portion of the present device, which are
shown in insets a, b, c, d, and e.

FIG. 21C illustrates a barrier ring design as an alter-
native to the transparent proximal portion - which
prevents distal movement of the laparoscope lens
towards the film. The ring has a hollow lumen that
allows unobstructed viewing field in front of the lapar-
oscope lens, and it is sandwiched between the lapar-
oscope lens and the film of the device. The ring may
be associated with various slit-slit, groove-groove,
and slit-groove designs that allow passage of a flat
film in front of the laparoscope lens, and the front
views of 4 examples of the ring barrier are shown in
insets (a), (b), (c) and (d).

FIG. 21D is a 3-dimensional view of the distal portion
(32) of the present device. The cut-away portion is
located at the ventral/bottom aspect of the cap com-
ponent, and such design facilitates movement of flu-
ids/debris away from the laparoscope lens and de-
vice body near the ventral/bottom aspect of the lapar-
oscope-device assembly.

FIG. 21E is a front view of the distal portion (32)
illustrated in FIG. 21D. The distal portion (32) is
shown to cover the lateral and dorsal (top) aspects
of the transparent proximal portion (31).

FIG. 21F is a top view of the cap component illus-
trated in FIG. 21D.

FIG. 21G illustrates the bottom view of the distal por-
tion (32) illustrated in FIG. 21D. Inset (a) shows the
cut-away portion of the ventral (bottom) aspect of
the distal portion. Inset (b) shows a variation of the
cut-away design at the ventral aspect of the distal
portion.

FIG. 21H illustrates an alternative distal portion de-
sign, in which there is no cut-away portion shown in
FIG. 21D.

FIG. 21I illustrates another example of "transparent
proximal portion"-"distal portion"-"sheath" combina-
tion in the present device design, in which a cross-
sectional view of the device-laparoscope assembly
is illustrated. A distal portion (32) (with a cut-away
portion at its bottom/ventral aspect) is present to pre-
vent movement of fluids/debris into the space behind
the film (3). A transparent proximal portion (31) with
dorsal/top and ventral/bottom slits/grooves is
present between the film and the laparoscope lens.
Arrows illustrate the direction of the film movement.

FIG. 21J illustrates another example of "transparent
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proximal portion"-"distal portion"-"sheath" combina-
tion in the present device design, in which a cross-
sectional view of the device-laparoscope assembly
is illustrated. A distal portion (32) (with a cut-away
portion at its bottom/ventral aspect) is present to pre-
vent movement of fluids/debris into the space behind
the film (3). A transparent proximal portion (31) with
dorsal/top and ventral/bottom slanted edges is
present between the film and the laparoscope lens.
Arrows illustrate the direction of the film movement.

FIG. 21K illustrates another example of "proximal
portion"-"distal portion"-"sheath" combination in the
present device design, in which a cross-sectional
view of the device-laparoscope assembly is illustrat-
ed. A distal portion (32) (with a cut-away portion at
its bottom/ventral aspect) is present to prevent
movement of fluids/debris into the space behind the
film (3). A ring proximal portion (31) (shown as "catch
ring" with hollow central lumen in front of the lapar-
oscope lens) with dorsal/top and ventral/bottom
slits/grooves is present as inset (a) and (b) between
the film and the laparoscope lens. Arrows illustrate
the direction of the film movement.

FIG. 22 is a front view of an embodiment of the
present device mounted to a 10mm laparoscope.
Laparoscope viewing field is approximately 3mm in
radius. Given the above, a film with at least 0 to 2mm
beyond/lateral to the edge of the viewing field can
be passed in front of the laparoscope lens (2) to pro-
vide adequate coverage of the lens. Flattening of the
film in front of the laparoscope lens (2) is facilitated
by the use of a scaffold / frame (23, 24) (which may
be made of nitinol) positioned at dorsal/top aspect
and ventral/bottom aspects of the device.

FIG. 23A illustrates one example of endcap (30) as-
sociation. Such association may be in the form of
physical attachment via a mechanical design that is
based on protrusion-hole (male-female) interlocking
components, as shown. FIG. 23B is a front view of
another variation of the proximal portion (31) of the
present device, with a top slit and a bottom groove.
The central lumen may be circular or rectangular
among various device embodiments.

FIG. 24A shows a 3-dimensional view of the distal
device body (6) and a corresponding front view of
the distal device body in one embodiment of the de-
vice, with a central lumen (77) (accommodating
laparoscope body), a top/dorsal guide element (78)
and a bottom/ventral guide element (79) allowing film
passage.

FIG. 24B is a 3-dimensional view of the distal device
body (6) and a corresponding front view of the distal
device body in another embodiment of the device,

with a central lumen (77) (accommodating laparo-
scope body), a top/dorsal guide element (78) and a
bottom/ventral guide element (79) allowing film pas-
sage. The bottom guide element (79) is recessed,
and such design facilitates movement of debris/flu-
ids away from the laparoscope lens/device body as
the soiled film with debris/fluids is moved towards
the ventral/bottom aspect of the cap.

DETAILED DESCRIPTION

[0028] Various embodiments are shown in FIGS. 1-24.
In one embodiment the invention is a device comprising
a hollow device body (6) that is designed to fit over an
endoscope. The body of the device may be rigid or flex-
ible. The body of the device may be sufficiently flexible
so as to conform and mold to the contour of the endo-
scope. Such flexibility may be achieved by using a soft,
elastic material such as latex, rubber, plastic, or a woven
fabric comprising latex or other elastic fibers. The hollow
device body defines a lumen shaped and sized to receive
an endoscope of a particular desired size. The distal end
of the device body may be open or may be closed by
means of a transparent window or lens cover (22). The
device body (6) may define one or more internal guide
channels (9), through some of which the lens cover film
(3) is threaded. The lens cover film emerges out through
a first guide slit (7), passes in front of the lens cover (22)
and objective lens (2), and passes back into a second
guide slit (8). Guide slits 7 and 8 are preferably parallel.
The entire apparatus may also be designed to fit within
a trocar.
[0029] Certain embodiments include a lens cover film
that is wound onto a spool. For example, a flexible lens
cover film (3) may be rolled onto a first spool (4) and
systematically unrolled such that it passes in front of the
objective lens (2) of the endoscope (1). The lens cover
film (3) can be unrolled as needed to provide a clean and
clear lens cover in front of the objective lens (2). The
leading end of the lens cover film may be captured and
wound onto on a second spool. By winding the lens cover
film onto the second spool (5) the lens cover film is pulled
from the first spool, along a pre-set travel path, passing
in front of the objective lens, and wound onto the second
spool. The spools may be positioned at any convenient
location within or external to the device. The means of
winding, unwinding, or moving the lens cover film may
comprise many different design variations including
spools, winches, geared mechanisms, manually operat-
ed and electrically operated elements. Although spools
are described in various exemplary embodiments, the
invention does not require that spools be used and the
lens cover film may be retained by, released from, and
captured by any suitable means. Designs of such means
will be readily apparent to those of skill. For example the
lens cover film may be retained in a folded configuration,
folded up upon itself prior to release into a pre-set travel
path.
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[0030] In one aspect, lens cover film (3) may have high
optical clarity. As will be appreciated, luminous transmit-
tance and haze may affect viewing clarity. In general, a
film with luminous transmittance over 85% and haze less
than 5% may be used. For example, a Mylar (boPET)
film which has luminous transmittance over 88% and
haze less than 4% may be employed. Film with higher
optical quality may also be used to provide better viewing
quality. For example, a boPET film with very low haze
(e.g., 1%) may be used. The film (e.g., boPET) may also
have relatively high water contact angle so it has hydro-
phobic characteristics.
[0031] The travel path may be defined by guides of
various designs sufficient to hold and guide the lens cover
film along the pre-set travel path. The guide may include
rails or slits through which the lens cover film passes.
The guide is generally constructed as an integral part of
the body of the device (6). The guide(s) and body of the
device are further described in the detailed description.
[0032] In one embodiment, the flexible lens cover film
(3) is retained on a first spool, unwound and captured on
a second spool such that any particular section of the
lens cover film passes in front of the objective lens only
once. Having become soiled, the lens cover film is incre-
mentally wound onto the second spool and a clean sec-
tion of lens cover film moves into place in front of the
objective lens. In an alternative embodiment, a section
of the flexible lens cover film (3) may be moved alternately
bidirectionally (i.e., back and forth) in front of the objective
lens (or lens cover, if present). Movement of the lens
cover film through the guide slits (7 and 8) will cause a
section of the lens cover film to be cleaned, and this sec-
tion will then be moved back in front of the objective lens.
In one embodiment the guide slits (7 and 8) may be edged
with flexible wiper blades, made of, for example, silicone,
rubber or plastic. As the lens cover film passes between
the wiper blades, solid and liquid debris is removed, and
the cleaned section of film may them be repositioned in
front of the objective lens. This embodiment is advanta-
geous because it requires the use of a shorter length of
lens cover film and it requires less complex apparatus to
retain the film.
[0033] The spools from and onto which the lens cover
film is wound may be manipulated manually via dials
mounted at the proximal end of the device. The dials may
be positioned in any suitable disposition (for example see
the control dials on a standard fiber-optic gastroscope).
The spools may incorporate a spring biasing means (on
the first spool) and a ratcheting means (on the second
spool) such that the lens cover film is kept taut and can
only be moved along the transit path in one direction.
The control dials may incorporate gearing means by
which the lens cover film may be drawn through the transit
path at a slower or faster speed. The control of the move-
ment of the spool or spools may be achieved via any
means mechanically in some embodiments or electrically
in other embodiments.
[0034] In certain embodiments the device is designed

to have disposable elements or to be entirely disposable.
Disposability is really a function of cost in relation to ex-
pense of sterilization. Heat and chemical sterilization is
a relatively inexpensive process, but it may damage cer-
tain or the more delicate elements of an apparatus. For
example, the lens cover film, depending on the material
from which it is made, may be clouded or otherwise dam-
aged by heat and oxidative agents (bleach). The lens
cover film may be made from any transparent material
such as polythene, acetate polyvinylchloride or other pol-
ymers which are inexpensive and may be disposable.
The lens cover film may be made from any transparent
material that has high melting temperature and can with-
stand the heat generated at the endoscope objective lens
(2). In certain embodiments, the lens cover film may be
augmented, coated, or treated with any additional com-
ponent (of any means such as chemical or electrical) to
achieve anti-fog capability. Surfactant, polymer, or coro-
na treatment, for example, may provide a hydrophilic sur-
face to the lens cover film that can provide anti-fog quality
to the film. In other embodiments, the entire device may
be disposable, dispensing with the need for sterilization
altogether.
[0035] The body of the device is essentially a tube and
may be made of any material (or any combination of ma-
terials) such as metal or molded plastic, for example pol-
ymers such as PTFE, polyvinylchloride, polypropylene,
polyethylene, polyester or polyamide. Alternatively the
body of the device may be in the form of a flexible sheath
made at least partially from a material that will snuggly
fit over and conform to the shape of the endoscope. Such
materials include latex, rubber and woven elastic fabrics.
The device may include a lens cover (22) at the distal tip,
which may be made of any transparent material such as
an acetate polymer and is able to withstand the heat gen-
erated at the objective lens (2) without melting or change.
[0036] The surface of the lens cover film (3) may be
made parallel to the surface of the objective lens (2) via
any means, such as the use of support frames (23, 24),
scaffolds, or specific device body distal tip design. The
support frames, scaffolds, or distal device body tip may
be made of any dimension, configuration, or material,
such as nitinol, that may or may not have flexibility, in-
herent memory or elastic properties.
[0037] The present invention encompasses a number
of different embodiments all of which remove debris and
dirt from the viewing path of an endoscope. Some of
these embodiments utilize a lens cover film that moves
through a pre-set travel path, while others use various
mechanical means to keep the viewing path and objec-
tive lens free of obstructive matter.
[0038] An alternate variation of the device of the inven-
tion employs a transparent lens cover coated with a coat-
ing that inherently repels fluids and other contaminants.
Such a coating could, for example comprise a highly hy-
drophobic material such as polysiloxanes, fluoride com-
pounds and a silane compounds. Such coatings are com-
mercially available. Coatings can also be made so that
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they hold very little electrostatic charge and so that they
form a very smooth molecular surface. All these qualities
make a coated surface repellant to fluid and dirt. Such a
coated lens cover could be employed alone or on com-
bination with the other various embodiments of the in-
vention.
[0039] The device of the invention may additionally in-
corporate various functional elements such as light
sources, vacuum means, gas and liquid conduits, instru-
ment conduits, biopsy instruments and various instru-
ments used to help visualize a target or perform surgical
procedures. For example, one or more light sources may
be set into the distal end of the body of the device to
provide illumination of a target. Such light sources may
be provided by one or more electric lamps (incandescent
or LED) mounted at the distal end of the device or the
light may be transmitted via fiber optic conduits from a
remote light source to the tip of the device. A remote light
source may be provided separately from the device and
may be coupled to the fiber optic cables by standard cou-
plings. In another example, the body of the device may
incorporate one or more vacuum conduits that may be
used to produce suction at the distal tip of the device by
which fluids such as blood and other body fluids may be
removed. Such devices are well known in the art. Other
alternate embodiments may employ conduits within the
body of the device through which a gas can be pumped;
for example, air or an inert or non-reactive gas is com-
monly pumped into the body cavity during procedures to
enhance visualization, e.g. carbon dioxide, nitrogen, etc.
Conduits may also transmit fluids such as sterile water
and saline that may be used to wash and clean areas to
be viewed. Such liquid may be removed via the suction
tube. Other conduits may be used to deliver drugs such
as local anesthetics and therapeutics. Additionally, a la-
ser conduit may be employed to transmit laser light to a
target, for example for ablation and cauterization of tis-
sue. As mentioned above, other embodiments may in-
clude instruments such as biopsy needles and cutting
instruments that may be operated remotely by the user
from the proximal end of the endoscope.
[0040] The device of the invention may be fixed to the
endoscope by any standard means. For example a luer-
lock, strap, latch, pin or screw mechanism may be used
to removeably clip the endoscope into the lumen of the
invention and maintain the relative position of the endo-
scope and the device while in use.
[0041] The device of the invention may be used for
endoscope of different objective lens orientation (such
as 0 degree, 15 degree, 30 degree, 45 degree, 60 degree,
and 70 degree endoscopes). Frames (flexible or rigid, of
any material or design), scaffolds (flexible or rigid, of any
material or design), or distal device tip design may be
used to allow the surface of lens cover film (3) become
parallel to the surface of objective lens (2), thereby al-
lowing viewing without light deflection or image distortion.
[0042] The device of the invention may include trans-
parent lens cover (22) integrated as part of the device

body (6), thereby separating the device body lumen from
device exterior surface. This would allow the use of en-
doscope (1) accommodated within the device body lu-
men without the need for sterilization of the endoscope,
as the endoscope has no direct physical contact with
body tissues. Additional slits or channels of various de-
sign or dimensions may be built within the device body
to allow passage of air, fluids, debris, and/or endoscopic
instruments. In fact, these additional slits or channels
may be proximally associated with buttons, dials, open-
ings, controls, or other designs and means and may be
connected to vacuum source (for suction to remove de-
bris from body cavity), air source (for pumping air into
body cavity), or fluid irrigation source (for irrigation into
body cavity). These features are particularly useful if the
endoscope involved is a colonoscope, gastroscope,
bronchoscope, and laryngoscope.
[0043] Although the examples in this disclosure con-
centrate upon embodiments where the device is separate
from an endoscope and wherein the endoscope is placed
within the lumen of the device, this invention additionally
encompasses embodiments where the device to keep
the objective lens free of debris is incorporated into the
structure of an endoscope. In its most basic embodiment
the integrated endoscope embodiment comprises an en-
doscope having lens cover film and a means for guiding
the lens cover film in front of the objective lens. Such
embodiments may employ any or all the features of the
separate embodiments.
[0044] In use, an endoscope, for example a laparo-
scope, is placed within the lumen of the body of the device
of the invention. The objective lens of the laparoscope
abuts or is in close proximity to the distal end of the tube.
The distal end of the tube may be open or may terminate
with a transparent window or lens cover. The entire de-
vice may be inserted into and through a standard lapar-
oscopic trocar or a specially designed trocar. Via the tro-
car, the laparoscope can be placed inside the body cavity.
During use the lens cover film may be moved in a preset
travel path in front of the endoscope objective lens (and
the lens cover, if present). The lens cover film may travel
unidirectionally or bidirectionally. Any particular section
may be used only once, or may be cleaned, for example
by fixed wiper blades present at the guide slits, and re-
used by reversing the travel path of the lens cover film.
[0045] The shape and size of the current invention may
be selected for fitness for any specific purpose. For ex-
ample, the present device may be used for any of the
existing laparoscopes available in the market (such as
10 mm, 5 mm, 2 mm scopes) and may be used in con-
junction with any of the existing laparoscopic trocars. Al-
ternatively the invention may be used with specially de-
signed laparoscopic trocars specifically designed to work
with the present invention. For example, the body of the
device may have a diameter of from 3 mm to 25 mm, or
for example about 3 mm, 7 mm, 12 mm, 25 mm, 18 mm
or 22 mm. The length of the device may be any length
compatible with its function of maintaining a clear opti-
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cal/visual pathway, and the device may (or may not) be
shorter than the endoscope that is inserted into it. For
example, the device may be from 4 cm to 30 cm in length,
or for example about 5 cm, 7 cm, 10 cm, 14 cm or 18 cm
in length. The body of the invention may be of variable
fixed lengths, or it may be of dynamically adjustable
length by use of a telescoping designs. The body of the
invention is generally an elongated cylinder, though it
may be of any suitable cross-sectional shape such as
oval, triangular, square, polygonal, or polymorphous.
The body of the invention may be rigid or may be flexible.
A flexible body is desirable when using a flexible endo-
scope. The body of the device may be made from any
biocompatible material, such as polyvinylchloride (PVC),
polystyrene, polytetrafluoroethylene (PTFE), polypropyl-
ene, polyethylene, polyester or polyamide or other plas-
tics or acrylics or rubber, or may be made of a metal such
as a nickel-titanium alloy of stainless steel etc. The body
of the device may be made from various manufacturing
process(es) including heat shrinkage process. The lens
cover film may be made from any transparent material
such as polythene, polypropylene, polyacetates, polyvi-
nylchloride or any other polymer materials. The lens cov-
er film support scaffolds or frames (23 and 24) may be
made from any material such as nitinol that may have
memory or intrinsic elastic properties.
[0046] The present invention provides various advan-
tages over the prior art devices and methods. The present
invention provides devices that maintain a clear and un-
obstructed view through the objective lens of an endo-
scope while in use; devices that clear obstructive fluids
and debris from the optical path of an endoscope while
in use, devices that eliminate the need for the endoscope
to be withdrawn from the patient on order that the objec-
tive lens may be cleaned, and devices that eliminate the
need for endoscope sterilization during its use. This ad-
vantage of eliminating the need for endoscope withdraw-
al and objective lens cleaning is particularly important as
removal and reinsertion of an endoscope slows surgical
procedures, increases trauma, and can significantly im-
pact surgical outcomes. Additionally, the present inven-
tion is simple and inexpensive to manufacture, simple to
use and robust in use, and can be used with a variety of
endoscopic devices.
[0047] Endcap (30) is configured to reduce or eliminate
fluid infiltration between the lens cover film (3) and the
lens (2), which might otherwise result from factors such
as capillary action at the film edges. As one of skill in the
art will appreciate, once between the film and lens, bodily
fluid would become difficult to clean off from the lens and
likely remain trapped in between film and the lens, de-
grading performance. As described above, the proximal
portion (31) and distal portion (32) of endcap (30) may
sandwich lens cover film (3) to seal the edges of the film,
to holds the film flat, and/or to keep the film in alignment
as it traverses pass the lens surface. Thus, when the
portion of lens cover film (3) in front of the viewing field
of endoscope (1) is exposed to the abdominal environ-

ment or other body cavity, contaminant such as fluid or
debris may soil the distal surface and reduce viewing
clarity. By advancing lens cover film (3), the viewing field
may be cleared. The endcap (30) may reduce or prevent
fluid infiltration issue by sealing the edges of the film as
it is moved along its travel path.
[0048] The proximal portion (31) may be designed to
allow film passage from device body (6) into endcap (30),
such as through outside edge cut-out, slits, or sizing con-
figurations relative to the distal portion (32). Lens cover
film (3) may be at least wider than the opening (34) of
the distal portion (32) so that the film edges are covered
by the distal portion (32) and, in some embodiments
sandwiched between the distal and proximal portions.
[0049] Accordingly, device body (6) may be single or
multi-lumen and is connected to endcap (30) by mechan-
ical interlock, adhesive or other suitable means. In some
embodiments, multiple lumens may be used to protect
the lens cover film (3) from being soiled by separating
the clean film portion from the dirty film, as well as by
separating the film from the endoscope (1).
[0050] Endcap (30) employs openings and/or windows
on the proximal (31) and distal (32) portions of varying
shapes and sizes that may also vary between the distal
and proximal portions. For example, in some embodi-
ments, the proximal portion (31) has a circular opening
(33) while the distal portion (32) has a rectangular open-
ing (34) to cover the film’s side edges along its travel
path. Generally, a main opening at least as large as the
viewing field may be used. The distal portion (32) may
cover the film delivery section to help protect the clean
film from becoming soiled before moving to cover the
viewing field and thus ensure clean film can be delivered.
Opening (34) of the distal portion (32) may have straight
edges along the film’s travel path to help facilitate fluid
movement away from the viewing field. As noted, open-
ing (34) may have a cut-out extending below the viewing
field to form a horseshoe configuration or may employ
channels (40) to facilitate clearing of debris and fluid.
Fluid and/or debris may be transported by the moving
film to the bottom edge of the device without reduced
obstruction. Furthermore, movement of the film provides
momentum so that contaminants may more easily be
transported off the edge of the device.
[0051] The proximal (31) and distal (32) portions may
be of different thickness and rigidity. Similarly, the endcap
(30) may be rigid, semi-rigid, or flexible. In one embodi-
ment, distal portion (32) may be relatively rigid and prox-
imal portion (31) may be relatively flexible, functioning
as a washer. Alternatively, the distal portion (32) may be
relatively more flexible than the proximal portion (31).
Further, end cap (30) may be transparent, translucent or
opaque as desired, so long as the viewing field remains
clear. As such, the proximal (31) and distal (32) portions
may have different transparency levels. Endcap (3) may
be made of any suitable material, such as polycarbonate,
acrylic, boPET, rubber or other polymers. Materials with
hydrophobic properties may also be used as desired. The
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proximal (31) and distal (32) portions may be one inte-
grated piece, assembled to be interconnected, or assem-
bled to be in contact. Thus, in some embodiments, the
endcap (30) may be assembled together from two sep-
arate proximal (31) and distal (32) portions, such as with
adhesive or mechanical interconnection.
[0052] As one example, the distal portion (32) may be
made from polycarbonate, acrylic, or other highly trans-
parent material. The proximal portion (31) may be made
of a layer film (e.g., boPET) that has high optical clarity.
In one aspect, the proximal portion (31) is placed between
the lens of the viewing instrument and the film and may
be relatively thin to minimize the gap between the lens
and the film. This characteristic may be balanced against
a desirable structural integrity to support the film. In one
exemplary embodiment, a boPET proximal washer with
thickness of 0.05" is used in conjunction with the portion
(32) to sandwich the film and provide adequate sandwich
seal.
[0053] Further, the proximal (31) and distal (32) por-
tions of endcap (30) may be configured to minimize in-
fringement of the viewing field of the endoscope (1). For
example, openings (33) and (34) may be sized to avoid
covering the viewing field. For a 10 mm laparoscope, the
openings may be as small as 0.180" depending on the
thickness of the endcap (30). With an endcap (30) having
a thickness of approximately 0.030", the openings may
be approximately 0.200"-0.22" to maintain the viewing
field. In other embodiments, openings of 0.220" ∼ 0.300"
may also be employed.
[0054] The lens cover film (3) may have a width greater
than opening (34) as noted. In one aspect, an effective
sandwich seal on the film’s edges may be obtained with
an overlap of approximately at least 0.010". The lens cov-
er film (3) may be placed so that it is essentially centered
in the endcap (30) and both film edges may be sufficiently
sealed. Thus, film approximately at least 0.020" wider or
greater may be used in some embodiments. Although
film of sufficient width to provide a seal is desired, travel
path and overall device size may constrain the film width
to allow a relatively flat configuration in the travel path,
thereby avoiding wrinkling issues that may occur when
making sharp turns to traverse across the lens surface.
[0055] Sufficient compressive force may be applied
between the proximal (31) and distal (32) portions to help
enhance the sandwich seal without impeding film move-
ment. Even pressure along the sealing edges may be
employed to enhance sealing effectiveness.
[0056] The present disclosure also provides the ad-
vantage of increasing the degree to which the lens cover
film (3) is kept flat and/or perpendicular to the lens (2)
when traversing across the viewing field to maintain op-
tical clarity and minimize image distortion. Furthermore,
these designs reduce any creasing, wrinkling, or imper-
fection imparted to lens cover film (3), which would oth-
erwise negatively impact image quality. Since the overall
size of the trocar used to gain access to the patient limits
the space available for the device body (6), delivery and

retraction of the film may involve a sharp turn (such as
about 90 degrees for a 0 degree laparoscope) to traverse
in front of the lens (2). Thus, in some embodiments, the
film transitions from "arc to flat" occurring at delivery onto
the viewing field and transition from "flat to arc" occurring
when film exits from viewing field. The designs of this
disclosure minimize wrinkling of the film under these con-
ditions.
[0057] For example, one or more lumens in device
body (6) that carry lens cover film (3) may be configured
to keep the film in alignment as it travels into and out of
the endcap (30). In some embodiments, the device body
(6) lumen may not be concentric. In other variations, de-
vice body (6) may have flat inner walls on opposite side
of the lumen accommodating the viewing instrument.
Similarly, any guiding elements (e.g., 7, 8, 36, 37, 38, 39,
52, 53, 61, 62, 65 and 66) accommodating the lens cover
film may be of any dimension and design (linear, curvi-
linear, arc-like, or others) at specific cross sections the
device and may vary. In some embodiments, as de-
scribed herein, the guide elements feature a straight
edge to facilitate travel of lens cover film (3) without wrin-
kling. In one aspect, the lumens may have a semi-circular
configuration with flat sections (such as lumens 38 and
39) that run the length of device body (6). Alternatively,
the lumen profile may change, such as from a concentric
lumen to non-concentric flatter lumen to flat-walled lu-
men. The walls engaging the film become flatter towards
the distal end. The lumen profile gradient allows the film
to transition from a circular arc to an arc with less curva-
ture and to flat where the film makes a sharp turn. In
some embodiments, the diameter of device body (6) may
vary, such as shown in FIGs. 15A and 15B, to accom-
modate such transitions.
[0058] The straight edges of the guiding elements may
facilitate the transitions between arc and flat, by providing
a flat edge rather than a single contact point on circular
lumen wall. Such designs may include two inner flat-walls
(straight-edges or flat-sides) positioned on opposite-side
to provide flat film travel path and to enable film turning
over flat edge. Further, the straight edge may have a
smooth profile to further reduce potential wrinkling of the
film. In other embodiments, flattened sections of device
body (6) may help guide the film and allow the film to
travel in "substantially" flat rather than in arc conforma-
tion. In contrast, conventional designs may have a single
contact point formed by the circular inner lumen that may
cause film to wrinkle in the center area, which is the area
that travels in front the lens and covers the viewing field.
[0059] A device body (6) having lumens with straight
edges may be one integrated piece or may be assembled
together using coaxial portions. Lens cover film (3) may
be positioned over the inner portion and an outer tube
may be disposed over both. A two piece device body (6)
may be assembled by mechanical interlocking parts, ad-
hesives or other suitable means.
[0060] The width of any flat sectioned lumen of device
body (6) may be limited by the trocar opening diameter,
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endoscope (1) diameter and sheath wall thickness. In
some embodiments, the film travels completely flat and
may be sized to approximate the width of the inner flat
sections. In other embodiments, the film may be slightly
wider, traveling in the lumen with some arc configuration
and then transitioning to a flat configuration at the straight
edges when turning. In some embodiments, a degree of
wrinkling at the edges may be permissible when the cent-
er section is maintained relatively wrinkle-free.
[0061] The present disclosure also includes designs
that may improve the effectiveness of sealing with end-
cap (30). For example, the edges of lens cover film (3)
may be configured to reduce capillary action of otherwise
optimize the seal with the proximal portion (31) and the
distal portion (32). The edges may also facilitate holding
lens cover film (3) flat within the viewing field. The sliding
film’s edges may have increased thickness or may take
on different pre-shaped formations to create better seal-
ing effect and maintain optical clarity when sandwiched
by the endcap (30). In one embodiment, the relatively
thicker film edges act as a retaining wall for fluid. The
center portion of the film may be flat and thin to provide
for high optical clarity. The thicker edges may be add-on
pieces to increase height via secondary processing (e.g.,
adhesive, etc.), co-extrusion, by rolling the edges to cre-
ate one or more layers or in any other suitable manner.
In another embodiment, the edges of the film may be pre-
shaped into primarily upward configuration while the
center portion of the film is flat to provide for optical clarity.
The pre-shaped film or thick-edged film may travel
through the lumen of the device body (6) and slide into
the endcap (30) with corresponding slots (grooves) for
the shaped film edges to slide-n-lock into place, improv-
ing the seal and stability of the film in the viewing field.
The film may form a channel to transport fluid more ef-
fectively. When the film is transported, fluid moves off
the viewing field cleanly and quickly, while little or no gap
is provided for capillary action to occur.
[0062] Another feature is disclosed to improve the ef-
fectiveness of sealing with endcap (30). On backside of
the distal portion (32) around the edges of opening, seal-
ing pad (72) may be configured to avoid fluid or blood
infiltration between proximal portion and distal portion.
Sealing pad (72) can be squeezed or compressed slightly
to form a thin barrier between proximal portion and distal
portion to block infiltration.
[0063] Although the various exemplary embodiments
of the present invention are directed to medical endo-
scopic uses, the present invention is not limited to such
uses, and the device described may be used for any ap-
plication in which it is important to maintain a clear optical
path through the lens of a viewing instrument. The device
can work equally with any type of viewing instrument or
illuminating instrument to maintain a clear and unob-
structed optical path. Such instruments may be used to
visualize a target or to illuminate a target or both. The
invention serves just as well to maintain a clear path for
a beam of outgoing light as for a viewing lens. Alternative

embodiments and applications include applications for
sewer and drain cameras, which come in all manner of
different formats. Some are similar to hand-held fiber-
optic gastroscopes and can be inserted down a drain and
through pipes. Others are large robotic instruments
mounted on remote controlled power-trains that can be
sent far along sewer pipes. Similar instruments are used
to inspect gas and oil pipelines. In all these applications
fouling of the optical pathway is a common and serious
problem.
[0064] Other applications of the current device may in-
clude providing unobstructed view to (1) lenses or cam-
eras mounted on military vehicles or other motor vehicles
such as race cars and (2) lenses or cameras used for
wildlife filming or viewing. In such applications, the fouling
of lenses and optical pathways by dust, fluids such as
rain and mud are well known problems. Yet other em-
bodiments include the use of the present invention to
maintain a clear optical path for a photovoltaic device.
The efficiency of such instruments, for example the con-
version of solar energy into electrical energy by a solar
panel, can be significantly diminished if small or micro-
particulate dust accumulates on the surface of the solar
cells. This is particularly a problem encountered with the
solar panels on the Mars rovers Opportunity and Spirit.
Maintaining elevated levels of electrical output to the rov-
er’s storage batteries from such panels can significantly
extend the useful life of the rover in such an extra-terres-
trial mission. The device of the invention solves such
problems in the same way as described above for the
endoscopy examples. In the case of a viewing apparatus,
the embodiment may involve the tubular system using a
lens cover film that provides a continuously clear trans-
parent covering for the lens or a camera and/or lamp.
The lens cover film may be operated manually, electri-
cally, robotically, or via other means. In other embodi-
ments brushes and coated lenses may be used as de-
scribed above.
[0065] It will be readily appreciated that various adap-
tations and modifications of the described embodiments
can be configured without departing from the scope of
the invention and the above description is intended to be
illustrative, and not restrictive, and it is understood that
the applicant claims the full scope of any claims and all
equivalents.

Claims

1. A device for maintaining a clear optical path com-
prising:

an elongated hollow body (6) comprising a prox-
imal end and a distal end, wherein the elongated
hollow body defines a lumen adapted to receive
the viewing apparatus;
a transparent lens cover film (3) movably asso-
ciated with the elongated hollow body so as to
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describe a preset travel path passing in front of
the lens (2) of the viewing apparatus; and
an endcap (30) configured to engage opposing
edges of the lens cover film in a sealing manner,
the end cap including: i) a distal portion (32) hav-
ing an opening (34) that aligns with the lens of
the viewing apparatus and an inner surface ad-
jacent the opening that engages the edges of
the lens cover film,
characterised in that the end cap further includes
ii) a proximal portion (31) such that the lens cover
film is positioned between the distal portion and
the proximal portion such that a surface of each
edge of the lens cover film is engaged by the
distal portion and an opposing surface is en-
gaged by the proximal portion.

2. The device of claim 1, wherein the proximal portion
(31) further comprises two parallel guides (36, 37)
through which the lens cover film (3) passes.

3. The device of claim 1, wherein the proximal portion
(31) further comprises an optical path.

4. The device of claim 3, wherein the optical path of the
proximal portion (31) comprises an opening (33) that
aligns with the lens of the viewing apparatus.

5. The device of claim 3, wherein the optical path of the
proximal portion (31) comprises a window (42) that
aligns with the lens of the viewing apparatus.

6. The device of claim 1, wherein at least one edge (41)
of the opening (34) of the distal portion comprises a
fluid travel path.

7. The device of claim 6, wherein the fluid travel path
comprises a cut-out in the distal portion.

8. The device of claim 6, wherein the fluid travel path
comprises at least one channel (40) formed in the
distal portion.

9. The device of claim 1 wherein the lumen of the device
is adapted to receive an endoscope or laparoscope.

10. An apparatus for maintaining an optical property
comprising:

an optical apparatus;
a movable member (3) containing a first portion
and a second portion; wherein the first portion
overlaps at least part of the optical apparatus;
wherein the first portion is replaceable with the
second portion, so that an optical property is re-
tained when at least part of the first portion is
replaced with at least part of the second portion;
and

an endcap (30) configured to engage opposing
edges of the movable member in a sealing man-
ner, the end cap including: i) a distal portion (32)
having an opening (34) that aligns with the lens
of the viewing apparatus and an inner surface
adjacent the opening that engages the edges of
the lens cover film,
characterised in that the end cap further in-
cludes ii) a proximal portion (31) such that the
lens cover film is positioned between the distal
portion and the proximal portion such that a sur-
face of each edge of the lens cover film is en-
gaged by the distal portion and an opposing sur-
face is engaged by the proximal portion.

11. A method of maintaining an optical property com-
prising:

coupling at least a portion of a movable member
(3) with an optical apparatus, wherein the mov-
able member contains a first part overlapping at
least a portion of the optical apparatus;
routing the movable member through an open-
ing (34) in a distal portion (32) of an endcap (30),
the opening being aligned with the lens (2) of
the optical apparatus and being adjacent to an
inner surface of the endcap such that the inner
surface engages the edges of the movable
member in a sealing manner and positions the
movable member between the distal portion of
the endcap and a proximal portion (31) of the
endcap such that a surface of each edge of the
movable member is engaged by the distal por-
tion and an opposing surface is engaged by the
proximal portion; and
replacing the first part of the movable member
with a second part of the movable member, so
that an optical property is retained,
with the proviso that the method of maintaining
an optical property is not used for medical en-
doscopic uses.

Patentansprüche

1. Vorrichtung zum Aufrechterhalten eines freien
Strahlengangs, umfassend:

einen länglichen hohlen Körper (6), der ein pro-
ximales Ende und ein distales Ende umfasst,
wobei der längliche hohle Körper ein Lumen de-
finiert, das angepasst ist, um die Betrachtungs-
einrichtung aufzunehmen;
einen transparenten Objektivschutzfilm (3), der
beweglich mit dem länglichen hohlen Körper
verbunden ist, um einen voreingestellten Bewe-
gungsweg zu beschrieben, der vor dem Objektiv
(2) der Betrachtungseinrichtung verläuft; und
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eine Endkappe (30), die ausgestaltet ist, entge-
gengesetzte Ränder des Objektivschutzfilms
auf eine dichtende Weise in Eingriff zu bringen,
wobei die Endkappe Folgendes umfasst: i) ei-
nen distalen Abschnitt (32), der eine Öffnung
(34), die mit dem Objektiv der Betrachtungsein-
richtung fluchtet, und eine innere Oberfläche
aufweist, die der Öffnung benachbart ist, die mit
den Rändern des Objektivschutzfilms in Eingriff
ist,
dadurch gekennzeichnet, dass die Endkappe
überdies ii) einen proximalen Abschnitt (31) um-
fasst, derart dass der Objektivschutzfilm derart
zwischen dem distalen Abschnitt und dem pro-
ximalen Abschnitt positioniert ist, dass eine
Oberfläche von jedem Rand des Objektiv-
schutzfilms durch den distalen Abschnitt in Ein-
griff gebracht wird und eine entgegengesetzte
Oberfläche durch den proximalen Abschnitt in
Eingriff gebracht wird.

2. Vorrichtung nach Anspruch 1, wobei der proximale
Abschnitt (31) überdies zwei parallele Führungen
(36, 37) umfasst, die der Objektivschutzfilm (3)
durchquert.

3. Vorrichtung nach Anspruch 1, wobei der proximale
Abschnitt (31) überdies einen Strahlengang um-
fasst.

4. Vorrichtung nach Anspruch 3, wobei der Strahlen-
gang des proximalen Abschnitts (31) eine Öffnung
(33) umfasst, die mit dem Objektiv der Betrachtungs-
einrichtung fluchtet.

5. Vorrichtung nach Anspruch 3, wobei der Strahlen-
gang des proximalen Abschnitts (31) ein Fenster
(42) umfasst, das mit dem Objektiv der Betrach-
tungseinrichtung fluchtet.

6. Vorrichtung nach Anspruch 1, wobei mindestens ein
Rand (41) der Öffnung (34) des distalen Abschnitts
einen Fluidbewegungsweg umfasst.

7. Vorrichtung nach Anspruch 6, wobei der Fluidbewe-
gungsweg einen Ausschnitt im distalen Abschnitt
umfasst.

8. Vorrichtung nach Anspruch 6, wobei der Fluidbewe-
gungsweg mindestens einen Kanal (40) umfasst, der
in dem distalen Abschnitt gebildet ist.

9. Vorrichtung nach Anspruch 1, wobei das Lumen der
Vorrichtung angepasst ist, um ein Endoskop oder
Laparoskop aufzunehmen.

10. Einrichtung zum Aufrechterhalten einer optischen
Eigenschaft, umfassend:

eine optische Einrichtung;
ein bewegliches Element (3), das einen ersten
Abschnitt und einen zweiten Abschnitt enthält;
wobei der erste Abschnitt zumindest einen Teil
der optischen Einrichtung überlappt; wobei der
erste Abschnitt mit dem zweiten Abschnitt er-
setzbar ist, derart dass eine optische Eigen-
schaft bewahrt wird, wenn zumindest ein Teil
des ersten Abschnitts mit zumindest einem Teil
des zweiten Abschnitts ersetzt wird; und
eine Endkappe (30), die ausgestaltet ist, entge-
gengesetzte Ränder des beweglichen Elements
auf eine dichtende Weise in Eingriff zu bringen,
wobei die Endkappe Folgendes umfasst: i) ei-
nen distalen Abschnitt (32), der eine Öffnung
(34), die mit dem Objektiv der Betrachtungsein-
richtung fluchtet, und eine innere Oberfläche
aufweist, die der Öffnung benachbart ist, die mit
den Rändern des Objektivschutzfilms in Eingriff
ist,
dadurch gekennzeichnet, dass die Endkappe
überdies ii) einen proximalen Abschnitt (31) um-
fasst, derart dass der Objektivschutzfilm derart
zwischen dem distalen Abschnitt und dem pro-
ximalen Abschnitt positioniert ist, dass eine
Oberfläche von jedem Rand des Objektiv-
schutzfilms durch den distalen Abschnitt in Ein-
griff gebracht wird und eine entgegengesetzte
Oberfläche durch den proximalen Abschnitt in
Eingriff gebracht wird.

11. Verfahren zum Aufrechterhalten einer optischen Ei-
genschaft, umfassend:

Koppeln mindestens eines Abschnitts eines be-
weglichen Elements (3) mit einer optischen Ein-
richtung, wobei das bewegliche Element einen
ersten Teil enthält, der zumindest einen Ab-
schnitt der optischen Einrichtung überlappt;
Führen des beweglichen Elements durch eine
Öffnung (34) in einem distalen Abschnitt (32)
einer Endkappe (30), wobei die Öffnung mit dem
Objektiv (2) der optischen Einrichtung fluchtet
und einer inneren Oberfläche der Endkappe be-
nachbart ist, derart dass die innere Oberfläche
mit den Rändern des beweglichen Elements auf
eine dichtende Weise eingreift und das beweg-
liche Element derart zwischen dem distalen Ab-
schnitt der Endkappe und einem proximalen Ab-
schnitt (31) der Endkappe positioniert, dass eine
Oberfläche von jedem Rand des beweglichen
Elements durch den distalen Abschnitt in Eingriff
gebracht wird und eine entgegengesetzte Ober-
fläche durch den proximalen Abschnitt in Eingriff
gebracht wird; und
Ersetzen des ersten Teils des beweglichen Ele-
ments mit einem zweiten Teil des beweglichen
Elements, derart dass eine optische Eigen-
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schaft bewahrt wird,
unter der Maßgabe, dass das Verfahren zum
Aufrechterhalten einer optischen Eigenschaft
nicht zu Zwecken der medizinischen Endosko-
pie verwendet wird.

Revendications

1. Dispositif pour conserver un chemin optique dégagé
comprenant :

un corps creux allongé (6) comprenant une ex-
trémité proximale et une extrémité distale, dans
lequel le corps creux allongé définit une lumière
adaptée pour recevoir l’appareil de
visualisation ;
un film couvre-lentille transparent (3) associé
mobile au corps creux allongé de façon à décrire
un chemin de déplacement préétabli passant
devant la lentille (2) de l’appareil de
visualisation ; et
un embout (30) configuré pour venir en prise
avec des bords opposés du film couvre-lentille
de manière étanche, l’embout comportant : i)
une portion distale (32) ayant une ouverture (34)
qui s’aligne avec la lentille de l’appareil de vi-
sualisation et une surface intérieure adjacente
à l’ouverture qui vient en prise avec les bords
du film couvre-lentille,
caractérisé en ce que l’embout comporte en
outre ii) une portion proximale (31) de sorte que
le film couvre-lentille soit positionné entre la por-
tion distale et la portion proximale de sorte
qu’une surface de chaque bord du film couvre-
lentille soit mise en prise par la portion distale
et une surface opposée soit mise en prise par
la portion proximale.

2. Dispositif selon la revendication 1, dans lequel la por-
tion proximale (31) comprend en outre deux guides
parallèles (36, 37) à travers lesquels passe le film
couvre-lentille (3).

3. Dispositif selon la revendication 1, dans lequel la por-
tion proximale (31) comprend en outre un chemin
optique.

4. Dispositif selon la revendication 3, dans lequel le
chemin optique de la portion proximale (31) com-
prend une ouverture (33) qui s’aligne avec la lentille
de l’appareil de visualisation.

5. Dispositif selon la revendication 3, dans lequel le
chemin optique de la portion proximale (31) com-
prend une fenêtre (42) qui s’aligne avec la lentille de
l’appareil de visualisation.

6. Dispositif selon la revendication 1, dans lequel au
moins un bord (41) de l’ouverture (34) de la portion
distale comprend un chemin de déplacement de flui-
de.

7. Dispositif selon la revendication 6, dans lequel le
chemin de déplacement de fluide comprend une dé-
coupe dans la portion distale.

8. Dispositif selon la revendication 6, dans lequel le
chemin de déplacement de fluide comprend au
moins un canal (40) formé dans la portion distale.

9. Dispositif selon la revendication 1, dans lequel la lu-
mière du dispositif est adaptée pour recevoir un en-
doscope ou un laparoscope.

10. Appareil pour conserver une propriété optique
comprenant :

un appareil optique ;
un organe mobile (3) contenant une première
portion et une seconde portion ; dans lequel la
première portion chevauche au moins une partie
de l’appareil optique ; dans lequel la première
portion est remplaçable par la seconde portion,
de sorte qu’une propriété optique soit gardée
lorsqu’au moins une partie de la première por-
tion est remplacée par au moins une partie de
la seconde portion ; et
un embout (30) configuré pour venir en prise
avec des bords opposés de l’organe mobile de
manière étanche, l’embout comportant : i) une
portion distale (32) ayant une ouverture (34) qui
s’aligne avec la lentille de l’appareil de visuali-
sation et une surface intérieure adjacente à
l’ouverture qui vient en prise avec les bords du
film couvre-lentille,
caractérisé en ce que l’embout comporte en
outre ii) une portion proximale (31) de sorte que
le film couvre-lentille soit positionné entre la por-
tion distale et la portion proximale de sorte
qu’une surface de chaque bord du film couvre-
lentille soit mise en prise par la portion distale
et une surface opposée soit mise en prise par
la portion proximale.

11. Méthode de conservation d’une propriété optique
comprenant :

le couplage d’au moins une portion d’un organe
mobile (3) à un appareil optique, dans laquelle
l’organe mobile contient une première partie
chevauchant au moins une portion de l’appareil
optique ;
l’acheminement de l’organe mobile à travers
une ouverture (34) dans une portion distale (32)
d’un embout (30), l’ouverture étant alignée avec
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la lentille (2) de l’appareil optique et étant adja-
cente à une surface intérieure de l’embout de
sorte que la surface intérieure vienne en prise
avec les bords de l’organe mobile de manière
étanche et positionne l’organe mobile entre la
portion distale de l’embout et une portion proxi-
male (31) de l’embout de sorte qu’une surface
de chaque bord de l’organe mobile soit mise en
prise par la portion distale et une surface oppo-
sée soit mise en prise par la portion proximale ;
et
le remplacement de la première partie de l’or-
gane mobile par une seconde partie de l’organe
mobile, de sorte qu’une propriété optique soit
gardée,
à la condition que la méthode de conservation
d’une propriété optique ne soit pas utilisée pour
des utilisations endoscopiques médicales.
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