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LENS CLEANING DEVICE, SYSTEM AND METHOD FOR SURGICAL

PROCEDURES

FIELD OF THE INVENTION

The present invention generally relates to cleaning scope lens during minimally

invasive surgery.

BACKGROUND OF THE INVENTION

Endoscopic interventions represent a significant advance in various fields of surgery

permitting the performance of the majority of interventions through a number of small

incisions reducing postoperative pain and enhancing the postoperative recovery.

In endoscopic surgery, the surgeon performs the operation through small holes using

long instruments and observing the internal anatomy with an endoscope camera.

Endoscopy is a minimally invasive medical procedure, used to evaluate the interior

cavities of the body by inserting a small scope in the body. The endoscope usually

comprises a light source to illuminate the organ under inspection, and a viewing

means which transmits images from inside the body to a receiver and a recorder for

capture of the video images. The interior surfaces are λ ewed through the eyepiece of

the scope. The objective lens of the scope is frequently soiled or obscured during

operative procedures by fog, blood, other body fluids or tissue particles. When this

occurrs, the surgeon has to remove the scope from the body cavity and clean the

objective lens with a wipe. During some operative procedures, the surgeon is

frequently disturbed by removing the scope.

U.S. Patent No. 4,281,646 to Kinoshita discloses a cleaning device comprises a fluid

passage extending through the sheath of a forward view type endoscope and having

one end located in the operation section of the endoscope and the other end located in

the distal end section of the endoscope; a pump for supplying a fluid through the fluid

passage from the operation section; a nozzle disposed in the distal end portion and

communicating at its proximal end with said other end of the fluid passage; a

reciprocating device for projecting the distal end portion of the nozzle from the distal

end of the distal end section and retracting the nozzle into the distal end section; and



a nozzle opening which is directed to an observation window provided on the distal

end when the nozzle is projected from the distal end and which is closed by the distal

end section.

U.S. Pat. No. 5,313,934 to Wiita et. al. discloses a hollow tubular elongated member

is concentrically mounted to a borescope or surgical viewing instrument defining a

spaced passage for flowing fluid to a cuff which is discretely located below the distal

end of the lens of the borescope and which defines a discretely configured discharge

port for flowing fluid over the lens surface for cleansing and defogging purposes. A

two-piece locking handle may be used to lock the lens cleaning apparatus to the

borescope. Another embodiment includes a flexible tube utilized with the cuff; a

defined space within a sheath for passage of cleansing fluid. The cleansing fluid is

directed by a discharge port onto the lens for cleansing and defogging.

U.S. Pat. No. 5,400,767 to Murdoch discloses a device for cleaning the objective lens

of a laparoscope, endoscope, coeloscope or similar telescope, without the removal of

said telescope from the body cavity. In one embodiment, the device consists of a tube,

the inner diameter of which is such that it accepts the shaft of such telescope. On the

inner circumference, near to or at one end of the tube, is a ridge that can direct a flow

of fluid within the tube onto the objective lens at the end of a telescope shaft inserted

within the tube. At the other end of the tube there is a means of making a seal, such as

a flexible O-ring, that prevents or reduces the leakage of air and/or fluid between the

tube and the inserted shaft of the telescope. There is an aperture in the tube which

gives access to the inside of the tube. Prior to use, the shaft of the telescope is inserted

into the invention so that the end of the telescope, containing the objective lens,

touches or almost touches the ridge. During operation, whenever the objective lens at

the end of the telescope shaft becomes soiled or obscured, fluid is injected through the

aperture via a fixture. The fluid flows between the telescope shaft and the inner wall

of the tube until it reaches the ridge which directs the fluid over the objective lens,

washing the lens and improving or restoring visibility.

U.S. Pat. No. 6,354,992 to Kato discloses an apparatus and method for cleaning the

objective lens of a laparoscope, endoscope, or coeloscope during surgery and also

removing the solution and debris during and after the cleaning. The result is obtained

by using a rigid hollow split sheath for the scope. The split sheath has two separate



channels. One channel is for irrigation and the cleaning fluid flows through this

channel to be directed onto the lens. The other channel is for suction to remove the

solution and debris during and after the cleaning. Control buttons located at the

operator's end activate the irrigation and suction functions. The control buttons for

irrigation and suction are fabricated into an existing valve type device which can

regulate either of these functions. In addition, two ports, one for irrigation and one for

suction emerge from the operator's end to connect to the appropriate tubing for

irrigation and suction. A rubber ring device screws down at the operator's end

allowing the surgeon to secure the sheath to the scope and prevent any leakage of the

standard carbon dioxide gas used to distend the abdomen for operative laparoscopy in

the patient.

However, the above mentioned devices should be incorporated with an endoscope or

be attached to the endoscope. Therefore, all the solutions proposed above are not

standalone solutions.

Thus, there is a need for a standalone solution for cleaning endoscope lens which will

be independent of the endoscope and will not require additional incisions.

Moreover, these prior art solutions introduce fluid and/or gas pressure onto the lens

and into the body cavity. This method is not optimized for cleaning fat-based soiling

from the lens. An efficient method to clean the scope is by using a fabric or an

absorbing means. Therefore, there is a need for providing a device, system and

method for cleaning the scope inside the cavity by wiping the lens on an absorbing

means without the need to remove the scope from the cavity during a surgical

procedure.

SUMMARY OF THE INVENTION

It is one object of the invention to disclose a cleaning device for cleaning surgical

instruments, especially the scope lens and/or the tip of the scope and/or the cover of

the scope; wherein said cleaning device is adapted to clean said surgical instruments,

especially said scope lens and/or said tip of said scope and/or said cover of said scope

by wiping said surgical instrument over said cleaning device during a surgical

procedure within the abdominal cavity and/or within a hollow body organs and/or



natural/artificial orifices and/or spaces and/or post operative spaces; Further wherein

said cleaning device is a standalone cleaning device.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein the removal of said surgical instrument during said surgical procedure for

cleaning necessity is avoided.

It is also an object of the invention to disclose the cleaning device as defined above,

additionally comprising anchoring means; said anchoring means anchors said

cleaning device to internal walls within the abdominal cavity and/or within a hollow

body organs and/or natural/artificial orifices and/or spaces and/or post operative

spaces, prior to and/or during surgical procedure.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said anchoring means are releasable means.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said anchoring means are selected from a group comprising mechanical

anchoring means, especially grabber of two jaws means, piercing with arrow shaped

tack means, magnetic anchoring means, suction anchoring means, adhesive anchoring

means, or any combination of these means.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said cleaning device assumes its closed configuration prior to inserting said

cleaning device within said abdominal cavity and/or within said hollow body organs

and/or said natural/artificial orifices and/or said spaces and/or said post operative

spaces.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said cleaning device assumes its open configuration within said abdominal

cavity and/or within said hollow body organs and/or said natural/artificial orifices

and/or said spaces and/or said post operative spaces.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said cleaning device assumes its open configuration within said abdominal

cavity and/or within said hollow body organs and/or said natural/artificial orifices

and/or said spaces and/or said post operative spaces prior to and/or during said

surgical procedure; further wherein said cleaning device assumes its closed



configuration prior to and/or during the extraction of said cleaning device from said

abdominal cavity and/or within said hollow body organs and/or said natural/artificial

orifices and/or said spaces and/or said post operative spaces through an incision

and/or a trocar and/or a natural orifice.

It is also an object of the invention to disclose the cleaning device as defined above,

additionally comprising: (a) a trocar; and (b) at least one cleansing material; said

cleaning material surrounds said trocar; said trocar is simultaneously used for

introducing other surgical instrument to said body cavity and/or said abdominal cavity

and/or said hollow body organs and/or said natural/artificial orifices and/or said

spaces and/or said post operative spaces.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein the cleaning of said surgical instrument and/or said scope lens and/or said tip

of the scope and/or said cover of the scope is obtained by wiping motions of said

surgical instrument and/or said scope lens and/or said tip of the scope and/or said

cover of the scope over said cleansing material.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said cleaning device is made of a group comprising of biodegradable

materials and/or shape memory materials.

It is also an object of the invention to disclose the cleaning device as defined above,

wherein said cleaning device is provided with a hook or loop engagement means for

engagement with said introducer.

It is also an object of the invention to disclose the cleaning device as defined above,

additionally comprising means to allow said cleaning device to move from one

position to another.

It is also an object of the invention to disclose a system for use during a surgical

procedure. The system comprising: (a) at least one cleaning device as defined above;

and (b) at least one introducer; wherein said cleaning device introduced via said

introducer into an abdominal cavity and/or to a body cavity and/or to an organ and/or

to a hollow body organ and/or natural/artificial orifice and/or spaces and/or post

operative spaces, prior to and/or during any surgical procedure; further wherein said

cleaning device is adapted to clean said surgical instruments, especially said scope



lens and/or said tip of said scope and/or said cover of said scope by wiping said

surgical instrument over said device during a surgical procedure within the body

cavity and/or abdominal cavity and/or a hollow body organ and/or natural/artificial

orifices and/or spaces and/or post operative spaces, during any surgical procedure;

further wherein said cleaning device is a standalone device.

It is also an object of the invention to disclose the system as defined above, wherein

said cleaning device is made of a group comprising of biodegradable materials and/or

shape memory materials.

It is also an object of the invention to disclose the system as defined above,

additionally comprising means to allow said cleaning device to move from one

position to another.

It is also an object of the invention to disclose the system as defined above, wherein

said cleaning device is provided with a hook or loop engagement means for

engagement with said introducer.

It is also an object of the invention to disclose the system as defined above, wherein

said introducer is adapted to introduce said device into said body cavity and/or said

abdominal cavity and/or into said hollow body organs and/or into said

natural/artificial orifices and/or into said spaces and/or into said post operative spaces,

prior to and/or during a surgical procedure

It is also an object of the invention to disclose the system as defined above, wherein

said introducer is disconnect from said cleaning device within said body cavity and/or

said abdominal cavity and/or said hollow body organs and/or said natural/artificial

orifices and/or said spaces and/or said post operative spaces, prior to and/or during a

surgical procedure.

It is also an object of the invention to disclose the system as defined above, wherein

said introducer is adapted to reconnect to said cleaning device within said body cavity

and/or abdominal cavity and/or said hollow body organs and/or said natural/artificial

orifices and/or said spaces and/or said post operative spaces, prior to and/or during a

surgical procedure.

It is also an object of the invention to disclose the system as defined above, wherein

said introducer is adapted to transfer said cleaning device from its open configuration



to its closed configuration.

It is also an object of the invention to disclose the system as defined above, wherein

said introducer is adapted to extract said cleaning device from within said body cavity

and/or said abdominal cavity and/or said hollow body organs and/or said

natural/artificial orifices and/or said spaces and/or said post operative spaces.

It is also an object of the invention to disclose the system as defined above, wherein

said introducer engages said cleaning device by a hook and loop engagement means.

It is also an object of the invention to disclose the system as defined above,

additionally comprising anchoring means; said anchoring means anchors said

cleaning device to said internal walls within the abdominal cavity and/or to said

internal walls within the body cavity and/or to said organ and/or to said internal walls

within hollow body organs and/or to said internal walls within natural/artificial

orifices and/or to said internal walls within spaces and/or post operative spaces, prior

to and/or during a surgical procedure.

It is also an object of the invention to disclose a method for cleaning and/or improving

and/or restoring visibility of surgical instruments, especially the scope lens and/or the

tip of the scope and/or the cover of the scope and/or camera lens, useful for surgical

procedures. The method comprises steps selected inter alia from (a) obtaining a

system as defined above; (b) inserting said cleaning device through an incision into to

a body cavity and/or to an organ and/or to a hollow body organ and/or

natural/artificial orifices and/or spaces and/or post operative spaces in its closed

configuration using the introducer; (c) disconnecting said introducer from said

cleaning device; and (d) cleaning said surgical instrument scope lens and/or the tip of

the scope and/or the cover of the scope and/or camera lens by wiping said surgical

instrument over said cleaning device; wherein an additional incision for passage or

introduction of cleaning apparatus or implements is rendered unnecessary.

It is also an object of the invention to disclose the method as defined above,

additionally comprising the step of anchoring said cleaning device via said introducer

to said internal walls of said body cavity and/or to said organ and/or to said internal

walls of hollow body organs and/or to said internal walls of natural/artificial orifices

and/or to said internal walls of spaces and/or to said post operative spaces.



It is also an object of the invention to disclose the method as defined above,

additionally comprising the step of re-cleaning said surgical instrument according to a

predetermined medical need.

It is also an object of the invention to disclose the method as defined above,

additionally comprising the step of releasing and reattaching said cleaning means to

an undersurface of said body cavity and/or to said organ and/or to said hollow body

organs and/or to said natural/artificial orifices and/or to said spaces and/or to said post

operative spaces.

It is also an object of the invention to disclose the method as defined above,

additionally comprising the step of reconnecting said cleaning device to said

introducer.

It is still an object of the invention to disclose the method as defined above,

additionally comprising the step of extracting said cleaning device means via said

introducer.

It is lastly an object of the invention to disclose the method as defined above,

additionally comprising the step of selecting said anchoring means from a group

comprising magnetic anchoring means, suction anchoring, adhesive anchoring,

mechanical anchoring, especially hook anchoring or other minimally invasive means,

any combination of these means, or other non-invasive or minimally invasive

anchoring means.

BRIEF DESCRIPTION OF THE FIGURES

In order to understand the invention and to see how it may be implemented in

practice, and by way of non-limiting example only, with reference to the

accompanying drawing, in which

FIG. 1 is a perspective schematic view of an anchorable cleaning device, according to

one embodiment of the present invention, in its open configuration;

FIG. 2 is a side view of the same, in its closed configuration;

FIG. 3 is an enlarged sectional view of figure 2, focused on the mechanism;

FIG. 4 is a perspective schematic view of an anchorable cleaning device, according to



another embodiment of the present invention, in its open configuration;

FIG. 5 is a side view of the same, in its closed configuration;

FIG. 6 is an enlarged sectional view of figure 5, focused on the mechanism;

FIG. 7 is a perspective schematic view of an anchorable cleaning device, according to

yet another embodiment of the present invention, in its open configuration;

FIG. 8 is a side view of the same, in its closed configuration;

FlG. 9 is an enlarged sectional view of figure 8, focused on the mechanism;

FIG. 10 is a perspective schematic view of an anchorable cleaning device, according

to yet another embodiment of the present invention, in its open configuration;

FIG. 11 is a side view of the same;

FIG. 12 is a perspective view of the same in its closed configuration;

FIG. 13 is a perspective schematic view of a dome-tent shaped device with cleaning

material on its sides in its deployed configuration, according to one embodiment of

the present invention;

FIG. 14 is a perspective schematic view of the dome-tent shaped device in its

undeployed configuration;

FIG. 15 is an enlarged view of figure 14, focused on the proximal end of the

undeployed dome-shaped device;

FIG. 16 is a perspective schematic view of the introducer for all aforementioned

anchorable cleaning devices, according to one embodiment of the present invention;

FIG. 17 is an enlarged cross sectional view, focused on the body of the introducer;

FIG. 18 is an enlarged cross sectional view, focused on the engaging end of the

introducer;

FIG. 19 is a perspective schematic view of an introducer engaging the anchorable

cleaning device shown in figure 1, while it is in its closed configuration and partially

within the sleeve of the introducer;

FIG. 20 is a top cross sectional view of the distal end of the introducer and engaged

cleaning device;



FIG. 2 1 is a perspective schematic view of a trocar tube with cleaning material at its

distal end, in its undeployed configuration, according to one embodiment of the

present invention;

FIG. 22 is an enlarged view of figure 20 focused on the distal end of the trocar tube;

FIG. 23 is a perspective schematic view of the trocar tube with cleaning material at its

distal end, in its deployed configuration;

FIG. 24 is an enlarged view of figure 22 focused on the distal end of the trocar tube;

FIG. 25 is a perspective schematic view of an anchorable cleaning device attached to

an internal cavity wall (i.e. peritoneum);

FIG. 26 is a top cross-sectional view of the cleansing device at its anchoring point;

FIG. 27 is a perspective schematic view of the cleansing process of an endoscopic

optical piece on an anchorable cleansing device attached to an internal cavity wall.

FIG. 28 schematically represents in a flow diagram, the method for cleaning and/or

improving and/or restoring visibility of surgical instruments, especially the scope lens

and/or the tip of the scope and/or the cover of the scope and/or camera lens, useful for

surgical procedures.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The following description is provided, alongside all chapters of the present invention,

so as to enable any person skilled in the art to make use of the invention and sets forth

the best modes contemplated by the inventor of carrying out this invention. Various

modifications, however, will remain apparent to those skilled in the art, since the

generic principles of the present invention have been defined specifically to provide a

lens cleaner device system and method to use during an endoscopic surgery.

US application no. 10/563,229, PCT publication no. WO2005/002415, and EP

Application No 04 744 933.5 are incorporated in all its parts as a reference to the

current invention.

Exemplary descriptions and embodiments of the anchoring of the cleaning device are

found in US application no. 10/563,229, PCT publication no. WO2005/002415, and



EP Application No 04 744 933.5.

It is an object of the present invention to provide an efficient, disposable cleaning

means such as fabric, sponge or any other absorbing material or material for rubbing

used for cleaning the camera lens during an endoscopic surgical procedure. Such

means would be used within the body cavity during the surgical procedure, avoiding

the scope removal and without disturbing the surgeon.

The present invention also provides a cleaning device for cleaning surgical

instruments, especially the scope lens and/or the tip of the scope and/or the cover of

the scope. The cleaning device is adapted to clean the surgical instruments, especially

the scope lens and/or the tip of said scope and/or the cover of the scope by wiping the

surgical instrument over the cleaning device during a surgical procedure within the

abdominal cavity and/or within a hollow body organs and/or natural/artificial orifices

and/or spaces and/or post operative spaces. The cleaning device is a standalone

cleaning device.

Another aspect of the present invention is a system including the cleaning device and

an introducer which introduces the device into cavity, manipulates the device and

disconnects from the device inside the cavity, so it can be applied without the need of

additional significant incisions in the cavity or additional trocars.

The present invention also provides a system for use during a surgical procedure. The

system comprising:

(a) at least one cleaning device; and

(b) at least one introducer.

The cleaning device introduced via said introducer into an abdominal cavity and/or to

a body cavity and/or to an organ and/or to a hollow body organ and/or

natural/artificial orifice and/or spaces and/or post operative spaces, prior to and/or

during any surgical procedure. The cleaning device is adapted to clean said surgical

instruments, especially said scope lens and/or the tip of the scope and/or the cover of

the scope by wiping the surgical instrument over the device during a surgical

procedure within the body cavity and/or abdominal cavity and/or a hollow body organ

and/or natural/artificial orifices and/or spaces and/or post operative spaces, during any

surgical procedure. The cleaning device is a standalone device.



Another aspect of the present invention is a method for cleaning surgical instruments

by which a cleaning means is introduced in the body cavity in its closed configuration

prior to the medical procedure, attached to the undersurface of the cavity or to an

organ and deployed to its spread configuration to permit cleaning of the lens of the

instrument, by pressing and rubbing the scope against this cleaning means in a wiping

motion, intermittently and repeatedly during the procedure.

The present invention also provides a method for cleaning and/or improving and/or

restoring visibility of surgical instruments, especially the scope lens and/or the tip of

the scope and/or the cover of the scope and/or camera lens, useful for surgical

procedures. The method comprises steps selected inter alia from:

(a) obtaining a system;

(b) inserting said cleaning device through an incision into to a body cavity and/or to

an organ and/or to a hollow body organ and/or natural/artificial orifices ' and/or spaces

and/or post operative spaces in its closed configuration using the introducer;

(c) disconnecting the introducer from the cleaning device; and

(d) cleaning said surgical instrument scope lens and/or the tip of the scope and/or the

cover of the scope and/or camera lens by wiping said surgical instrument over the

cleaning device. Any an additional incision for passage or introduction of cleaning

apparatus or implements is rendered unnecessary.

The term "endoscopic surgery" refers hereinafter to procedures performed inside the

body through small incisions or within the lumen of an organ with the aid of a special

camera.

The term "endoscopic instruments" refers hereinafter to surgical instrument or

devices used during endoscopic surgery.

The term "minimally invasive surgery" refers hereinafter to a procedure that is

carried out by entering the body through the skin or through a body cavity or

anatomical opening, but with the smallest damage possible.

The term "trocar" refers hereinafter to a surgical instrument passed through the body,

used to allow easy exchange of endoscopic instruments during endoscopic surgery.

The term 'scope' refers hereinafter to a laparoscope, endoscope, rigid endoscope, flex



endoscope, ceroscopy or optical device used for observation within a body cavity

and/or procedures being performed within a body cavity.

The term "introducer" refers hereinafter to any surgical instrument specially

designed for providing access during a surgery or operation.

The term "standalone" refers hereinafter to any accessories independent of the scope

type or manufacturer and that should not be engaged to the scope for the entire

procedure.

The term "closed configuration" refers hereinafter to the cleaning device's

configuration which enables the cleaning device to be inserted to or extracted from

the body cavity and/or the abdominal cavity and/or the hollow body organs and/or the

natural/artificial orifices and/or the spaces and/or the post operative spaces through an

incision and/or a trocar and/or a natural orifice.

The term "open configuration" refers hereinafter to the optimal working

configuration of the cleaning device.

The term "biocompatible materials" refers hereinafter to materials that have the

ability to perform with an appropriate host response in a specific application.

Biocompatible materials have the quality of not having toxic or injurious effects on

biological systems.

The term "shape memory materials" refers hereinafter to materials which can

"remember" there original geometry. After a sample of shape memory materials has

been deformed from its original geometry, it regains its original geometry by itself

during heating (one-way effect) or, at higher ambient temperatures, simply during

unloading (pseudo-elasticity or super-elasticity). The thermally induced shape-

memory effect has been described for different material classes: polymers, such as

polyurethanes, poly(styrene-block-butadiene), polydioxanone and polynorbornene,

metallic alloys, such as copper-zinc-aluminum-nickel, copper-aluminum-nickel, and

nickel-titanium (NiTi) alloys.

The term "biodegradable materials" refers hereinafter to materials that are degrade

by the body's enzymatic pathways through a reaction against "foreign" material.

Reference is now made to figures 1-3 which schematically display the anchoring



cleaning device (10). An anchorable assembly 10 comprises a tubular member 12

surrounded by a spring 13 set between two abutments rings 14 (proximal) and 24

(distal). A plurality of cleansing vanes 16 are attached to the distal ring 24 by means

of supporting wires 27. The cleansing material of the vane 16 is attached to the wires

11 by means of a biocompatible adhesive. Between the distal ring 24 and the

cleansing vane 16, the wires 27 are bent into a tight "S" shape 28 in order to improve

the response to the stresses experienced during the anchoring of the device to the

peritoneum of the abdominal internal wall and when the device is reinserted into the

sleeve (see item 166 in figures 19 and 20) of an introducer device 160 and in order to

protect to the undeployed cleansing vanes 16 when the device is reinserted into the

sleeve. A plate 15, with a hook at its proximal end 17 for engaging an introducer

device 160, can slide axially within the body of the device and by the means of two

pins 19 manipulates the two anchoring jaws 18. Pulling on the hook 17 the two pins

19 attached to the plate 15 cause the opening of the two anchoring jaws 18 about an

axis pin 3 1 attached to the device body 12. The device 10 can then be anchored to the

undersurface of the cavity wall by closing the anchoring jaws 18 in a pinching fashion

on the wall. To achieve the pinching action, when the force ceases to be applied, the

spring 13 pushes on the distal ring 24 which in turn pushes on the hook 15 and moves

it distally, thus the pins 19 cause the closing of the anchoring jaws 18 about the axis

pin 31.

Reference is now made to figures 4-6 which schematically display another anchoring

cleaning device. Anchorable assembly 40 comprises a tubular member 42 surrounded

by two o-rigs 43. The o-rings 43 hold in place four clasping arms 48 at their hinging

end 49. The clasping arms 48 hold in place a piece of cleansing material 46 by means

of grasping teeth 41. The o-rings 43 allow the deployment and un-deployment of the

device, such that the clasping arms 48 can be folded towards each other thus folding

the cleansing material 46, so that the whole device can enter the sleeve (166) of an

introducer device. Within the tubular member 42 resides an arrow shaped tack 45 with

a hook at its proximal end 47 for engaging an introducer device 160 The device 40

can be anchored to the undersurface of the cavity wall by piercing it with the arrow

shaped tack 45.

Reference is now made to figures 7-9 which schematic display another anchoring



cleaning device. Anchorable cleaning device 70 comprises a tubular member 72. Four

torsion springs 78 are fixed to the tubular member 72 by a ring 79. The wires of the

torsion spring 78 extend to form four arms 74 which hold in place a piece of cleansing

material 76 which is attached by means of a biocompatible adhesive. The torsion

springs 78 allow the deployments and un-deployment of the device, such that when

undeployed, the arms 74 can be reversibly folded towards each other, thus folding the

cleansing material 76, so that the whole device can enter the sleeve (166) of an

introducer device 160. Within the tubular member 72 resides an arrow shaped tack 75

with a hook at its proximal end 77 for engaging introducer device 160. The device 70

can be anchored to the undersurface of the cavity wall by piercing it with the arrow

shaped tack 75.

Reference is now made to figures 10-12 which schematic display another anchoring

cleaning device. Anchorable cleaning device 100 comprises a tubular member 104. A

cleaning means 106 is extended and supported by wires 101 which attach to the body,

so that the wires can be reversibly folded towards each other 106 so that the whole

device can enter the sleeve (166) of an introducer device 160. Two jaws 108 extend

from the body to enable anchoring of the device by grasping the tissue at the desired

location. A hook 107 at the proximal enables engaging an introducer device 160 so

that by applying a pulling force on the hook the jaws are actuated and open about a

central axis. The jaws tend to be in a closed state due to the elastic force applied by

the leaf-spring 103 attached to each jaw.

Reference is now made to figures 13-15 which schematically display a dome-tent

shaped laparoscope cleaning device 130. The sides 131 and bottom of the device are

made of a cleansing material (i.e. cloth). The sides 131 of the device are stretched out

by two wire arcs 132. The arcs are attached to the sides by means of loops of thread

133 sewn through the sides and passing through torsion springs 134 at three points

along each side: distal 135a, middle 135b and proximal 135c. The torsion springs

provide an attachment point for the thread loops as well as elasticity for the wires. At

the most proximal end 140 of the device a thread loop 137 joins the two proximal

torsion springs 135 of the arcs 132. The loop can be engaged by a rigid metal hook

inserted through a trocar (such as the "J" shaped hook commonly used for

electrosurgery). Pushing the hook will eject the device 130 with its sides undeployed



131 deposited in the trocar into the abdominal cavity and it will deploy spontaneously.

By means of the hook, the device can be moved within the abdominal cavity and

repositioned during surgery. The device is removed from the patient's body through a

trocar by pulling on the hook, as the device collapses and is again undeployed within

the trocar tube.

Cleaning of the laparoscope for all above mentioned embodiments can be achieved by

performing wiping motions of the laparoscope tip on the surface of the cleansing

material as needed.

Reference is now made to figures 16-18 which schematically display the introducer

160 for all above mentioned anchorable camera cleaning devices. The introducer

comprises a body 161 with a handle 162, a trigger 163, a tubular member 165

surrounded by a tubular sleeve 166 with a handle 167, and a distal engaging end 168.

Within the body reside a piston 171, returning spring 173, and a wire 175 which runs

along the axis of the introducer. Thr spring causes the piston 121 to stay at the distal

end of the body when little or no force is applied at the trigger 163. When the trigger is

pulled proximally, it pulls back the piston which in turn pulls back on the wire, and

consequentially the spring contracts. From the distal end of the body 161 protrudes a

tube 165 which is surrounded by a tubular sleeve 166. At its proximal end, the sleeve

has a handle 167. The wire 125 exits the distal end of the tube while bent into a "U"

shaped loop 181 for engaging the proximal end of the various embodiments of the

anchorable cleaning device. Pulling the trigger 163 proximally consequentially retracts

the wire loop at the distal end, thus actuating and enabling the manipulation of an

anchorable cleaning device.

Reference is now made to figures 19-20 which schematically display the introducer

160 engaging an anchorable cleaning device 10. The cleaning device is shown in a

partially closed configuration, as it is inserted into the sleeve 166 of the introducer. In

the cross sectional view of figure 20, it can be appreciated how the wire loop 181

engages the hook 17 of the cleansing device within the tube 165 of the introducer.

Reference is now made to figures 21-24 which schematically display a trocar tube 210.

Through its proximal end 213 are inserted a plurality of threads 214 which are tied or

joined at a central point 215. The threads run along the interior wall of the tube 2 10

exiting near the distal end 212 through holes 221. When undeployed, the threads



continue along the outer wall of the tube 210 in grooves 225 and reenter into the tube

at its distal tip 223. Inside the distal end 212 is a piece of cleansing material 222 (i.e.

cloth) attached to the threads by means of biocompatible adhesive or .sutures. The

cleansing material is of a tubular form and while in its undeployed state it's adjacent to

the inner wall of the distal end of the trocar tube (figure 22). When deployed, the

threads are pulled proximally a certain length 231, this causes the distal part of the

threads to recede and exit the interior of the distal end 212, thus exposing the cleansing

material 224 and extending it along the outer wall of the distal end. Cleaning of the

laparoscope can be achieved by wiping motions of the laparoscope tip on the surface

of the cleansing material. The trocar tube 210 can be simultaneously used for other

tools.

Reference is now made to figures 25 and 26 which schematically display an

anchorable cleansing device 10 in its deployed configuration, such that it is attached

and anchored to the wall 250 of a cavity within the body. The cleansing device is

anchored by pinching a piece of tissue 251 by means of the jaws 18. The cleansing

vanes 16 are spread out nearly parallel to the cavity wall.

Reference is now made to figure 27 which schematically displays the cleansing

process of a scope 270 on an anchorable cleansing device 10 anchored to the wall of

an internal cavity 250. Cleansing is accomplished by rubbing the scope's optics

located at its distal end 271 in a wiping movement on any of the cleansing vanes 16.

This procedure can be repeated several times during surgery.

Reference is now made to figure 28 which schematically represents in a flow diagram,

the method (2800) for cleaning and/or improving and/or restoring visibility of surgical

instruments, especially the scope lens and/or the tip of the scope and/or the cover of

the scope and/or camera lens, useful for surgical procedures. At the first step (281) a

system is obtained. Next (282), the cleaning device is inserted through an incision into

to a body cavity and/or to an organ and/or to a hollow body organ and/or

natural/artificial orifices and/or spaces and/or post operative spaces in its closed

configuration via said introducer. At the next step (283), the introducer is

disconnected from the cleaning device. At the final step (284), the surgical instrument

scope lens and/or the tip of the scope and/or the cover of the scope and/or the camera

lens is cleaned by wiping the surgical instrument over the cleaning device.



CLAIMS

1. A cleaning device for cleaning surgical instruments, especially the scope lens

and/or the tip of the scope and/or the cover of the scope;

wherein said cleaning device is adapted to clean said surgical instruments,

especially said scope lens and/or said tip of said scope and/or said cover of

said scope by wiping said surgical instrument over said cleaning device during

a surgical procedure within the body cavity and/or within said abdominal

cavity and/or within hollow body organs and/or within the natural/artificial

orifices and/or within the spaces and/or to the post operative spaces;

further wherein said cleaning device is a standalone cleaning device.

2 . The cleaning device according to claim 1, wherein the removal of said surgical

instrument during said surgical procedure for cleaning necessity is avoided.

3. The cleaning device according to claim 1, additionally comprising anchoring

means; said anchoring means anchors said cleaning device to said internal

walls of said body cavity and/or to said internal walls of said abdominal cavity

and/or to said organ and/or to said internal walls of said hollow body organs

and/or to said internal walls of natural/artificial orifices and/or to said internal

walls of spaces and/or to said post operative spaces prior to and/or during

surgical procedure.

4. The cleaning device according to claim 3, wherein said anchoring means are

releasable means.

5. The cleaning means according to claim 3, wherein said anchoring means are

selected from a group comprising mechanical anchoring means, especially

grabber of two jaws means, piercing with arrow shaped tack means, magnetic

anchoring means, suction anchoring means, adhesive anchoring means, or any

combination of these means.

6 . The cleaning device according to claim 1, wherein said cleaning device

assumes its closed configuration prior to inserting said cleaning device within

said body cavity and/or within said abdominal cavity and/or within said

hollow body organs and/or within said natural/artificial orifices and/or within

said spaces and/or to said post operative spaces.



7. The cleaning device according to claim 1, wherein said cleaning device

assumes its open configuration within said body cavity and/or within said

abdominal cavity and/or within said hollow body organs and/or within said

natural/artificial orifices and/or within said spaces and/or to said post operative

spaces.

8. The cleaning device according to claim 1, wherein said cleaning device

assumes its open configuration within said body cavity and/or within said

abdominal cavity and/or within said hollow body organs and/or within said

natural/artificial orifices and/or within said spaces and/or to said post operative

spaces; further wherein said cleaning device assumes its closed configuration

prior to and/or during the extraction of said cleaning device from said body

cavity and/or from said hollow body organs and/or from said natural/artificial

orifices and/or from said spaces and/or from said post operative spaces

through an incision and/or a trocar and/or a natural orifice.

9. The cleaning device according to claim 1, additionally comprising: (a) a

trocar; and (b) at least one cleansing material; said cleaning material surrounds

said trocar; said trocar is simultaneously used for introducing other surgical

instrument to said body cavity and/or said abdominal cavity and/or said

hollow body organs and/or said natural/artificial orifices and/or said spaces

and/or said post operative spaces.

10. The cleaning device according to claim 9, wherein the cleaning of said

surgical instrument and/or said scope lens and/or said tip of the scope and/or

said cover of the scope is obtained by wiping motions of said surgical

instrument and/or said scope lens and/or said tip of the scope and/or said cover

of the scope over said cleansing material.

11. The cleaning device according to claim 1, wherein said cleaning device is

made of a group comprising of biodegradable materials and/or shape memory

materials.

12. The cleaning device according to claim 1, wherein said cleaning device is

provided with a hook or loop engagement means for engagement with said

introducer.



13. The cleaning device according to claim 1, additionally comprising means to

allow said cleaning device to move from one position to another.

14. A system for use during a surgical procedure; said system comprising:

a. at least one cleaning device according to claim 1;

b. at least one introducer;

wherein said cleaning device introduced via said introducer into an abdominal

cavity and/or to a body cavity and/or to a hollow body organ and/or

natural/artificial orifice and/or spaces and/or post operative spaces, prior to

and/or during any surgical procedure;

further wherein said cleaning device is adapted to clean said surgical

instruments, especially said scope lens and/or said tip of said scope and/or said

cover of said scope by wiping said surgical instrument over said device during

a surgical procedure within said body cavity and/or said abdominal cavity

and/or said hollow body organ and/or said natural/artificial orifices and/or said

spaces and/or said post operative spaces, during any surgical procedure;

further wherein said cleaning device is a standalone device.

15. The system according to claim 14, wherein said cleaning device is made of a

group comprising of biodegradable materials and/or shape memory materials.

16. The system according to claim 14, additionally comprising means to allow

said cleaning device to move from one position to another.

17. The system according to claim 14, wherein said cleaning device is provided

with a hook or loop engagement means for engagement with said introducer.

18. The system according to claim 14, wherein said introducer is adapted to

introduce said device into said body cavity and/or said abdominal cavity

and/or into said hollow body organs and/or into said natural/artificial orifices

and/or into said spaces and/or into said post operative spaces, prior to and/or

during a surgical procedure

19. The system according to claim 18, wherein said introducer is disconnect from

said cleaning device within said body cavity and/or said abdominal cavity

and/or said hollow body organs and/or said natural/artificial orifices and/or



said spaces and/or said post operative spaces, prior to and/or during a surgical

procedure.

20. The system according to claim 14, wherein said introducer is adapted to

reconnect to said cleaning device within said body cavity and/or abdominal

cavity and/or said hollow body organs and/or said natural/artificial orifices

and/or said spaces and/or said post operative spaces, prior to and/or during a

surgical procedure.

2 1. The system according to claim 14, wherein said introducer is adapted to

transfer said cleaning device from its open configuration to its closed

configuration.

22. The system according to claim 14, wherein said introducer is adapted to

extract said cleaning device from within said body cavity and/or said

abdominal cavity and/or said hollow body organs and/or said natural/artificial

orifices and/or said spaces and/or said post operative spaces.

23. The system according to claim 14, wherein said introducer engages said

cleaning device by a hook and loop engagement means.

24. The system according to claim 14, additionally comprising anchoring means;

said anchoring means anchors said cleaning device to said internal walls

within the abdominal cavity and/or to said internal walls within the body

cavity and/or to said organ and/or to said internal walls within hollow body

organs and/or to said internal walls within natural/artificial orifices and/or to

said internal walls within spaces and/or post operative spaces, prior to and/or

during a surgical procedure.

25. A method for cleaning and/or improving and/or restoring visibility of surgical

instruments, especially the scope lens and/or the tip of the scope and/or the

cover of the scope and/or camera lens, useful for surgical procedures; said

method comprising steps of:

a. obtaining a system according to claim 14;

b. inserting said cleaning device through an incision into to a body cavity

and/or to an organ and/or to a hollow body organ and/or

natural/artificial orifices and/or spaces and/or post operative spaces in



its closed configuration via said introducer;

c. disconnecting said introducer from said cleaning device; and

d. cleaning said surgical instrument scope lens and/or said tip of said

scope and/or said cover of said scope and/or said camera lens by

wiping said surgical instrument over said cleaning device;

wherein the cleaning of said surgical instrument scope lens and/or said tip of

said scope and/or said cover of said scope and/or said camera lens is obtained

within said abdominal cavity and/or within said hollow body organs and/or

said natural/artificial orifices and/or said spaces and/or said post operative

spaces.

26. The method according to claim 25, additionally comprising the step of

anchoring said cleaning device via said introducer to said internal walls of said

body cavity and/or to said organ and/or to said internal walls of hollow body

organs and/or to said internal walls of natural/artificial orifices and/or to said

internal walls of spaces and/or to said post operative spaces.

27. The method according to claim 25, additionally comprising the step of re-

cleaning said surgical instrument according to a predetermined medical need.

28. The method according to claim 25, additionally comprising the step of

releasing and reattaching said cleaning means to an undersurface of said body

cavity and/or to said organ and/or to said hollow body organs and/or to said

natural/artificial orifices and/or to said spaces and/or to said post operative

spaces.

29. The method according to claim 25, additionally comprising the step of

reconnecting said cleaning device to said introducer.

30. The method according to claim 25, additionally comprising the step of

extracting said cleaning device means via said introducer.

31. The method according to claim 25, additionally comprising the step of

selecting said anchoring means from a group comprising magnetic anchoring

means, suction anchoring, adhesive anchoring, mechanical anchoring,

especially hook anchoring or other minimally invasive means, any



combination of these means, or other non-invasive or minimally invasive

anchoring means.
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