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(7) ABSTRACT

A laparoscopic anti-clogging device suitable for abdominal
surgeries whose main function is to overcome the deficien-
cies caused by the clogging of a suction tool used in suction
irrigation. More specifically an improved suction unclog-
ging means used in. Laparoscopic Suction Irrigator Systems
(LSIS) that is used in the removal of bodily fluids, exudate
and or bodily materials from the abdomen of a patient,
allowing suction of a high-volume fluid in deep cavities and
prevents interrupting fluid flow due to tissues clogging the
device, and having the ability of being modified intra-
abdominally to then focus all of its vacuum force on the
distal opening, thereby facilitating blood clot busting and
suction of solidified fluids as well as directed irrigation.
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SPECIALIZED SUCTION IRRIGATOR WITH
CLOT BUSTING AND ANTI-CLOGGING
FEATURES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the priority benefit of U.S.
Provisional Patent Application Ser. No. 62/749,721 filed on
Oct. 24, 2018, titled “Specialized Suction Irrigator with Clot
Busting and Anti-Clogging Features” having the same
inventors, and is hereby incorporated by reference for all
that is disclosed as though fully set forth herein.

FIELD OF INVENTION

[0002] The present invention relates to the field of lapa-
roscopic surgery specifically, suction irrigator systems used
in laparoscopic surgery for clot busting.

BACKGROUND OF INVENTION

[0003] The background of the present invention relates to
Endoscopic Suction Irrigation Systems (ESIS), used in
laparoscopic surgery. These devices are used to remove
fluids inside the body. They irrigate and evacuate clots. In
the field of laparoscopic surgery, suction irrigators are used
to remove fluids, exudate, and small bodily tissues from an
area usually in the abdominal cavity. During surgery its
normal for fluids and bodily tissues to accumulate in the
body cavity. To remove the excessive fluids a suction device
is used, typically having a cannula type configuration with
an opening at its distal end. For most applications this
configuration works well, except when the main orifices
become clogged from soft tissues. The clogging action
requires the surgeon to stop the surgery and attend to
clearing up the blockage. These delays prolong the surgery
and increase the risk for infections and complications.

[0004] One of the primary functions of a suction irrigator
device is to continually evacuate fluids. Clogging is a
problem that often occurs. Typically, to overcome the clog-
ging problems associated with suction irrigators, and in
order to maximize fluid evacuation, multiple symmetrically-
located holes or openings are incorporated along the distal
end of the cannula. Even though this helps with clogging
issues, it does make the suction function less effective. In
particular, the openings allow the suction device to continue
operating when one of the holes becomes clogged, but the
openings also reduce the suction at the distal end, thereby
making the device less effective at evacuating blood clots.
[0005] It should be noted that there continues to be a need
in the field for a suction irrigator device that minimizes
clogging and maximizes suction power at the distal end.
Therefore, in a continuing effort to improve on surgical
suction irrigation systems, the present invention has been
developed to overcome these and other similar deficiencies.
[0006] Additional attempts at addressing these issues have
heretofore focused on adding extra holes along the shaft of
the device to improve the suction force. However, since
there is no skirt or blocking mechanisms along that shaft to
restrict the additional airflow created by the additional holes,
the additional holes become counterproductive for several
reasons. First the device is used as an irrigator and the
additional holes disperse the fluid and create erratic irriga-
tion. The exposed holes suck more air than fluids, and
actually weaken the sucking force of the device at the distal
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end. By adding new holes near the proximal end, the
effective suction action of the device diminishes. Moreover,
when the distal holes become clogged, instead of sucking
harder and clearing the clot, the extra holes cause more air
to be syphoned at the proximal end which, in turn, lessens
sucking force at the distal end. The additional sucking force
created by the additional holes is only effective when there
are large amounts of fluids in the body cavity. Additionally,
intraabdominal clots and tissues can clog the suction holes,
preventing any suction from occurring.

[0007] The inventors of the present application have not
found a similar device and believe this invention to be novel.
In view of the above, there is a need in the field for a
laparoscopic suction device that maintains its suction force
throughout its use especially when clogging occurs.

SUMMARY OF INVENTION

[0008] The present invention relates to an improved suc-
tion anti-clogging means used in Laparoscopic Suction
Irrigator Systems (LSIS), primarily for the removal of
bodily fluids, exudate, blood clots and or bodily materials
from the abdomen of a patient.

[0009] The function of a suction irrigator device is to
continually evacuate fluids. The main problem associated is
clogging, and slowing down the whole process. Typically, to
overcome the clogging problems associated with suction
irrigators and in order to maximizing fluid evacuation,
multiple symmetrically located holes are incorporated along
the distal end of the cannula. The inlets allow the suction
device to continually operate. Even though this helps with
small clots it does make the suction device less effective. In
particular, when additional holes are utilized, they are placed
along the proximal end of the device. These holes are
relatively high in position to the body cavity and even
though there are more of them they do not increase the
suction force of the distal holes located in the body cavity.
The additional suction force needs to take place where the
clot is occurring.

[0010] One of the failures of having too many holes is loss
of sucking action. It’s not a question of having more suction
holes but of applying the suction force in the correct
location. The exposed holes suck more air instead of more
fluids, and actually weaken the sucking force of the device
at the distal end. By adding new holes near the proximal end,
with no restricting device, the effective suction action of the
device diminishes. When the distal holes become clogged
instead of sucking harder and clearing the clot, the extra
holes cause more air to be sucked at the proximal end and
creates less sucking force at the distal end. The additional
sucking force created by the additional holes is only effec-
tive when there are large amounts of fluids in the body
cavity. Without the use of a restriction device the suction
irrigator becomes less effective as the fluids decrease.
[0011] It should be noted that there continues to be a need
in the field for a suction irrigator device that minimizes
clogging and maximizes suction power at the distal end.
Therefore, in a continuing effort to improve on surgical
suction irrigation systems the present invention has been
developed to overcome these and other similar deficiencies.
[0012] In order to overcome these problems, prior inven-
tors have tried adding extra holes along the shaft to improve
the suction force. Unfortunately, this does not solve the
problem. It has been discovered that what is needed is a
blocking means for the proximal openings that are just
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sucking air, and a means of redirecting the suction action to
the openings or slits that are removing the clots or debris. It
is the intention of this invention to incorporate a skirt device
having a blocking mechanism along that shaft to filter out
debris and dramatically increase the suction airflow.
[0013] In addition, the present invention has the ability to
create more openings by simply bending the skirt section at
the distal end. This serves several functions. First, it acts as
a peanut device for moving debris within the body cavity.
Secondly, the addition of openings at the distal end where
the clots normally form allows better drainage and has a clot
busting effect and permits the openings to be exposed at the
lowest point in the cavity while allowing all the fluids to
evacuate at the distal end.

[0014] When the sleeve device is lowered along the shaft
it covers the openings that are not exposed to the fluids thus
creating a stronger suction action where the dots are more
likely to form.

[0015] In a continuing effort to improve on surgical endo-
scopic suction irrigation systems the present invention has
been developed. The inventors of the present application
have not found a similar device and believe this invention to
be novel. There is a need in the field for a laparoscopic
suction device that maintains its suction force throughout its
use especially when clogging occurs.

[0016] In addition, the present invention is physically
designed to breakup soft tissue into smaller pieces, so they
can be easier to evacuate. Unlike any other suction device,
the present invention uses a thin sharp feature at its distal
opening for slicing the clots. In addition to this a skirt, mesh
can overlap the distal end and act as a filter and peanut.
When combined and connected with the unique universal
attachment mechanism, the distal end shaft can spin 360
degrees without breaking its suction action. This permits the
breakup of large clots into smaller manageable clots.
[0017] The main embodiment incorporates a canula tube
connected fluidly within a mesh skirt. The external canula is
not limited to but can be made of a clear material allowing
itself to slide along the exterior of the elongated member and
allow visibility to a screened skirt. There is a need in the
field for a device that allows suction irrigation devices to
perform properly while overcoming the common problems
of clogging, weakened suction and longer surgical proce-
dures.

[0018] Further features and embodiments will become
apparent from the description and the accompanying draw-
ings and the detailed description of the preferred embodi-
ments which follow.

[0019] In an embodiment of the present invention, a
laparoscopic anticlogging and clot busting device includes
an elongated cannula having a proximal end and a distal end,
at least one opening adjacent to the distal end, a sleeve
slidably receiving the cannula, the sleeve being slidable
between a first position where the sleeve covers the at least
one opening, and a second position where the at least one
opening is exposed

[0020] In another embodiment of the present invention, a
laparoscopic anticlogging and clot busting device includes
an elongated cannula having a proximal end and a distal end,
the proximal end being configured for attachment to a
suction source, a distal opening at the distal end, a plurality
of openings adjacent to the distal end and formed in a
sidewall of the elongated cannula, and a sleeve slidably
receiving the cannula. The sleeve is slidable between a first
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position where the sleeve covers the plurality of openings,
and a second position where at least some of the plurality of
openings are exposed so as to be in fluid communication
with an environment outside of the sleeve.

[0021] In yet another embodiment of the present inven-
tion, a method for laparoscopic suctioning includes the steps
of inserting a device having an elongated cannula having a
proximal end and a distal end, at least one opening adjacent
to the distal end, and a sleeve slidably receiving the cannula
into a body of a patient, retracting the sleeve towards the
proximal end of the cannula to expose the at least one
opening to fluids within the body, providing suction to an
interior passage of the cannula, and sliding the sleeve
towards the distal end of the cannula to dislodge extrudate
from the at least one opening to unclog the at least one
opening.

BRIEF DESCRIPTION OF DRAWINGS

[0022] The preferred embodiments of the invention will
hereinafter be described in conjunction with the appended
drawings provided to illustrate and not to limit the invention,
in which:

[0023] FIG. 1 is a perspective view of an exemplary
embodiment of a Laparoscopic Anti-clogging Device
according to an embodiment of the invention.

[0024] FIG. 2 is a partial, cross-sectional view of the
Laparoscopic Anti-clogging Device inserted through a tro-
car in the abdomen.

[0025] FIG. 3 is a side elevational view of the Laparo-
scopic Anti-clogging Device in an anticlogging position.
[0026] FIG. 4 is a side elevational view of the Laparo-
scopic Anti-clogging Device in a fully deployed anticlog-
ging position inside an abdomen.

[0027] FIG. 5A is a plan view of the Laparoscopic Anti-
clogging Device with an elongated sleeve in a covering
position.

[0028] FIG. 5B is a plan view of the Laparoscopic Anti-
clogging Device with an elongated sleeve exposing suction
openings.

[0029] FIG. 5C is a plan view of the Laparoscopic Anti-
clogging Device with an elongated sleeve exposing suction
openings, in a preferred anti-clogging position/configura-
tion.

[0030] FIG. 6 is a plan view of the Laparoscopic Anti-
clogging Device of FIGS. 5A-5C inserted through a trocar
in the abdomen.

[0031] FIG. 7A is a plan view of a Laparoscopic Anti-
clogging Device according to another embodiment of the
invention, showing an expandable sheath in its pre-deployed
position.

[0032] FIG. 7B is a plan view of the Laparoscopic Anti-
clogging Device of FIG. 7A, showing the expandable sheath
in its deployed position.

[0033] FIG. 7C is a plan view of the Laparoscopic Anti-
clogging Device of FIG. 7A, showing the expanded sheath
in its deployed position.

[0034] FIG. 8 is a partial, cross-sectional view perspective
view of the Laparoscopic Anti-clogging Device of FIG. 7A
deployed inside the abdomen.

[0035] FIG. 9A is a plan view of a Laparoscopic Anti-
clogging Device according to another embodiment of the
invention, in its pre-deployed position.

[0036] FIG. 9B is a perspective view of the Laparoscopic
Anti-clogging Device of FIG. 9A in its deployed position.



US 2020/0129676 A1l

[0037] FIG. 10 is a partial, cross-sectional view of Lapa-
roscopic Anti-clogging Device of claim 9A in a deployed
position inside the abdomen.

[0038] FIG. 11 is a perspective view of an embodiment of
the Laparoscopic Anti-Clogging Device of FIG. 9A in its
fully deployed position inside the abdomen using the skirt
and cut out tubing.

[0039] FIG. 12 is a perspective view of an embodiment of
the Laparoscopic Anti-Clogging Device of FIG. 9A bent in
an L shape demonstrating how it sucks out liquids.

[0040] While the various features of this invention are
hereinafter described and illustrated as being particularly
adapted for providing rigidity to instrument devices the
invention is not limited to the embodiments illustrated in the
drawings but are merely used to illustrate the wide variety of
uses of this invention. Therefore, the foregoing is considered
as illustrative only of the principles of the invention. Since
numerous modification and changes will readily occur by
those skilled in the art, it is not desired to limit the invention
to the exact construction and operation shown and described
and accordingly, all suitable modifications and equivalents
may be resorted to, falling within the scope of the invention.

DETAILED DESCRIPTION

[0041] The following detailed description is merely exem-
plary in nature and is not intended to limit the described
embodiments or the application and uses of the described
embodiments. As used herein, the word “exemplary” or
“illustrative” means “serving as an example, instance, or
illustration.” Any implementation described herein as
“exemplary” or “illustrative” is not necessarily to be con-
strued as preferred or advantageous over other implemen-
tations. All of the implementations described below are
exemplary implementations provided to enable persons
skilled in the art to make or use the embodiments of the
disclosure and are not intended to limit the scope of the
disclosure, which is defined by the claims. For purposes of
description herein, the terms “upper”, “lower”, “left”,
“rear”, “right”, “front”, “vertical”, “horizontal”, and deriva-
tives thereof shall relate to the invention as oriented in FIG.
1, unless otherwise stated. Furthermore, there is no intention
to be bound by any expressed or implied theory presented in
the preceding technical field, background, brief summary or
the following detailed description. It is also to be understood
that the specific devices and processes illustrated in the
attached drawings, and described in the following specifi-
cation, are simply exemplary embodiments of the inventive
concepts defined in the appended claims. Hence, specific
dimensions and other physical characteristics relating to the
embodiments disclosed herein are not to be considered as
limiting, unless the claims expressly state otherwise.

[0042] With respect to FIG. 1, a perspective view of a
Laparoscopic Anti-clogging Device (100) according to an
embodiment of the invention is shown. The device (100)
includes an elongated body portion (104) in the form of a
cannula having a proximal end and a distal end. The cannula
(104) forms a hollow pathway for bodily liquids and exudate
to exit an abdominal cavity (116) of a patient, as discussed
hereinafter. The device (100) further includes handle or
gripping portion (102) at the proximal end of the device
(100), to which a suction device (not shown) may be
attached, and includes a distal opening (122) in the distal end
of the device (100). In the configuration illustrated in FIG.
1, no external sleeve is displayed. As further shown in FIG.
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1, the device (100) includes a plurality of diagonal, spiral or
helical openings or perforations (108) in the sidewall of the
cannula (104) adjacent to the distal end of the cannula (104).
These openings (108) are formed and oriented such that the
distal end of the cannula (104) is made to be flexible (i.e., the
distal end of the cannula (104) can flex and bend about these
openings (108)). The openings (108) also provide a fluid
pathway into the interior of the cannula (104) for sucking
bodily liquids and extrudate. As used herein, “extrudate”
means solid or semi-solid clots, tissue, bodily materials, etc.
that may clog apertures or openings in a laparoscopic
suction device. In an embodiment, the cannula (104) and
perforated opening (108) can be made of metal, plastic, or
any combination, such as a metal shaft and plastic flexible
area. As also shown in FIG. 1, additionally, lateral openings
or apertures (112) are provided adjacent to the distal end of
the cannula (104) to assist in the suction action of opening
(122), as described below.

[0043] FIG. 2 is a partial cross-sectional view illustrating
the Laparoscopic Anti-clogging Device (100) inserted
through a trocar (110) in an abdomen (116) of a patient. As
shown therein, a trocar (110) may be inserted through the
percutaneous skin (114) and into the abdominal cavity (116)
of a patient, and the device (100) may then be passed
through the trocar (110) until the distal end of the device
(100) is positioned near fluids (118) (e.g., bodily fluids
and/or extrudate) adjacent to tissue or internal body organs
(120) being operated upon. In this position. The Laparo-
scopic anti-clogging device (100) can be used to simply suck
fluids (118) in its vertical position as some industry standard
devices do.

[0044] Turning now to FIG. 3, a side elevational view of
the Laparoscopic Anti-clogging Device (100) is shown in an
anticlogging position. As illustrated, the configuration of the
perforated openings (108) (i.e., formed as a spiral or diago-
nal openings adjacent the distal end of the cannula) imparts
flexibility to the distal end of the cannula allowing it to be
bent or deformed. As shown, the distal end of the cannula
(104) may be bend to an angle of 90 degrees or more with
respect to a longitudinal axis defined by the cannula body.
These openings (108) provide the ability for the distal end of
the cannula (104) to become flexible and expand the diago-
nally perforated openings (108), which helps compensate for
any obstruction, or blockage caused at the distal opening
(122).

[0045] FIG. 4 illustrates the Laparoscopic Anti-clogging
Device (100) in its fully deployed anticlogging position
inside an abdomen (116), with the distal end in its bent or
deformed position. At its distal end opening (122), fluids
(118) are inhaled through the elongated canula device (104).
Diagonally perforated openings (108) expand to increase the
ingestion of fluids (118). A main advantage of this design is
its ability to become flexible and overcome and clogging
that may take place at the end opening (122).

[0046] With reference to FIGS. SA-5C, in an embodiment,
the Laparoscopic Anti-clogging Device (100) may further
include a sheath or sleeve (106) which receives and sur-
rounds the cannula (104). It is contemplated that the sleeve
(106) may be metal, plastic or a cloth material, although
other materials known in the art may also be utilized without
departing from the broader aspects of the invention. The
sleeve (106) is slidable along the cannula (104) to selec-
tively cover/shield and expose the openings (108), (112)
adjacent to the distal end of the cannula (104). For example,
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FIG. 5A illustrates the sleeve (106) in its deployed position,
fully covering the openings (108), (112). The sleeve (106) is
slidable towards the handle (102) to the retracted position
shown in FIG. 5B, whereby the distal end of the cannula
(104) extends from the sleeve (106) to expose the openings
(108), (112). FIG. 5C likewise illustrates the sleeve (106) in
a retracted position whereby the distal end of the cannula
(104) extends from the sleeve (106) to expose the openings
(108), (112), and where the distal end is bent to its ideal
anti-clogging deployment. As indicated above, the perfo-
rated openings (108) expand when bent. When the sleeve
(106) is moved to the retracted position, it exposes the
perforated area (108) thus increasing the suction volume,
which helps to overcome the deficiencies caused by fluid.
[0047] FIG. 6 is a partial cross-sectional view illustrating
the Laparoscopic Anti-clogging Device (100) inserted
through a trocar (110) in an abdomen (116) of a patient, with
the sleeve (106) in its retracted position to expose the
openings (108), (112), and with the distal end of the cannula
(104) in its bent position. This position maximizes the
suction capabilities of the device (100). In this position/
orientation, the device (100) may suck fluids (118) either
from the perforated openings (108) or and the distal end
(122). Tt should be noted that one of the advantages of using
the perforated openings is that a larger area is created for the
inflow of fluids.

[0048] Turning now to FIG. 7A, a side elevational view of
an alternative embodiment of the Laparoscopic Anti-clog-
ging Device (100) is shown. As shown therein, the slidable
sheath (106) is typically shorter in length then the elongated
canula (104) and in its pre-deployed position covers a distal
end (136) of the elongated canula (104). The distal end of the
cannula (104) may be formed with an expandable sheath
portion (126). When exposure to the expandable portion
(126) is desired the elongated sleeve/sheath (106) is slid
uniformly over and across the elongated canula (104) to the
proximal end as is shown in FIG. 7B. FIG. 7B thus illustrates
the elongated sheath (106) in its retracted position, but prior
to having the expandable sheath (126) fully deployed.
[0049] With respect to FIG. 7C, the Laparoscopic Anti-
clogging Device (101) is shown having the expanded sheath
(126) in its fully deployed position. The direction of suction
is illustrated with arrows (124), and the expandable sheath
(126) naturally expands in a shape/total surface area (e.g., a
sphere or round object) providing a larger surface area
permitting more fluids (118) to enter into the elongated
canula area (104). The expandable sheath (126) is porous to
fluids, and can be made of plastic, metal, mesh, screen,
fabric, or other porous material, and can be composed or one
or more layers. In an embodiment, the expandable sheath
(126) is formed from a spring mesh such that when the
sleeve (106) is retracted, the sheath (126) expands outwardly
to encompass a larger volume, as illustrated in FIG. 7C. That
is, in operation, as the sheath/sleeve (106) is moved to the
retracted position, the expandable sheath (126) of the can-
nular (104) expands outwardly to provide a larger area of
opening to the interior of the cannula for the passage of
fluids into the cannula through the sheath (126).

[0050] Referring now to FIG. 8, an alternative embodi-
ment of a Laparoscopic Anti-clogging Device (101) is
shown fully deployed inside the abdomen (116) of a patient.
Similar to the embodiment of FIGS. 7A-7C, the cannula
(104) includes an expandable sheath or screen (126), which
is depicted absorbing/suctioning fluids (118) from various
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positions. Fluids (118) can likewise be suctioned either and
or through the side distal opening (112) and the distal
opening (122) if either or several get clogged.

[0051] FIGS. 9A and 9B illustrate another embodiment of
a Laparoscopic Anti-clogging Device (103) according to an
embodiment of the invention, which is generally similar in
construction to the devices of the embodiments described
above. The device (103) likewise has a slidable sleeve or
(106) which is shown in its pre-deployed position in FIG.
9A. As shown in FIG. 9B, the cannula (104) may be formed
with a substantially porous area (130) adjacent to the distal
end. In an embodiment, for example, the porous area (130)
may be formed from a porous material such as a screen, or
may have a substantial portion (e.g. a majority) of the
surface area comprised of apertures. As described above and
as illustrated in FIG. 9B, the sleeve (106) is slidable towards
the proximal end (134) to expose distance (138), thereby
exposing porous area (130) of the cannula (104). In an
embodiment, the porous area or layer (130) may be inte-
grally formed in a wall of the cannula. Alternatively, the
porous layer (130) may be an additional layer that surrounds
the distal end of the cannula (104), including the openings
(108), (112), where utilized. The porous layer (130) is
separate from the openings (108), (112), and thereby creates
a potential space between the tissues and the openings,
allowing blood and liquids to be suctioned through the
porous layer (130) and into the holes without allowing the
tissues to block the pathway.

[0052] With particular reference to FIG. 9B, in an embodi-
ment, the device (103) may include a skirt (128) that
expands as it becomes exposed (via sliding of the sleeve
(106) to the retracted position), providing a screening sur-
face that permits fluids (118) to actively filter through. Like
the expandable sheath, the skirt is porous to fluids, and can
be made of plastic, metal, mesh, screen, fabric, or other
porous material, and can be composed or one or more layers.
[0053] Referring now to FIG. 10, the Laparoscopic Anti-
clogging Device (103) of FIGS. 9A and 9B is shown fully
deployed inside the abdomen (116) of a patient via insertion
through a trocar (110), readably sucking fluids (118) and
exudate. One advantage of this configuration is that the skirt
(128) provides a soft, non-abrasive contact with the internal
body organs (120). Skirt (128) additionally protects the
elongated canula (104) from clogging by preventing tissue
from entering the openings in the cannula (104). FIG. 11
illustrates the device (103) in its fully deployed, and flex-
ibly-angled position inside the abdomen using the skirt and
cut out tubing.

[0054] Turning finally to FIG. 12, a simplified-cross sec-
tional view of the device (101) is shown in bent position
exposing the diagonally perforated slits/openings (108),
which permits larger amounts of fluid/tissue volume to be
evacuated. This is in contrast to a non-flexible cannula with
multiple openings arrayed longitudinally along the cannula.
As shown there, with the device (101), a larger percentage
of the openings may be positioned below a fluid level within
a body cavity due to the flexible distal end, as compared to
a simple evacuation tube having multiple perforations
arranged vertically along the tube.

[0055] Importantly, in addition to allowing for the selec-
tive exposure of the suction openings in the lateral sidewall
of the cannula, the sleeve is also utilized to remove extrudate
which may clog the openings. In particular, if the lateral
openings (e.g., openings (108), (112) or porous material/
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screen becomes clogged during use, the sleeve (106) may be
moved toward the distal end of the cannula (104), contacting
the extrudate and urging or pushing it out of the openings.
In this manner, the sleeve (106) can be utilized to unclog the
openings during use so that the surgical procedure does not
have to be halted or any instrumentation removed from the
body of the patient.

[0056] A laparoscopic anticlogging and clot busting
device according to an embodiment of the invention
includes a proximal handle, an elongated cannula having
openings therein, the distal end of the cannula, further
including an elongated sleeve/sheath that extends to the
distal end for removing exudate which may clog the distal
end. The device has a handle used to hold the device in place
when the sleeve is extended downwardly to the distal end.
The device having openings diagonally perforated to expand
and increase volume of fluids and exudate being pulled
therein, the distal end made flexible to bend and open
overcoming any clogging of the distal opening.

[0057] The device may also further include a skirt which
consists of a porous layer that is separated from the open-
ings, and thereby creates a space between the tissues and the
openings, allowing blood and liquids to be suctioned
through the layer and into the openings without allowing the
tissues to block the path. Wherein the skirt is exposed when
the sleeve is retracted proximately.

[0058] The distal end contains a plurality of diagonally
perforated openings, the openings being symmetrically
located at the distal end allowing better suction of fluids,
blood and particles of exudate. An expanded sheath which
allows fluids to pass therethrough and opening to allow a
greater amount of material to be evacuated in less time.
[0059] The device having a shaft and perforated opening
that can be made of metal, plastic, or any combination
thereof.

[0060] Although this invention has been shown and
described with respect to the detailed embodiments thereof,
it will be understood by those of skill in the art that various
changes may be made and equivalents may be substituted
for elements thereof without departing from the scope of the
invention. In addition, modifications may be made to adapt
a particular situation or material to the teachings of the
invention without departing from the essential scope thereof.
Therefore, it is intended that the invention not be limited to
the particular embodiments disclosed in the above detailed
description, but that the invention will include all embodi-
ments falling within the scope of this disclosure.

What is claimed is:
1. A laparoscopic anticlogging and clot busting device,
comprising:
an elongated cannula having a proximal end and a distal
end;
at least one opening adjacent to the distal end; and

a sleeve slidably receiving the cannula, the sleeve being
slidable between a first position where the sleeve
covers the at least one opening, and a second position
where the at least one opening is exposed.

2. The device of claim 1, further comprising:
a handle at the proximal end;

wherein the handle is used to hold the device in place
when the sleeve is extended downwardly to the distal
end.
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3. The device of claim 1, wherein:

the sleeve is slidably movable from the second position to
the first position to remove extrudate from the at least
one opening to unclog the at least one opening.

4. The device of claim 1, wherein:

the distal end of the cannula is flexible such that an area
of the at least one opening is increased when the distal
end of the cannula is bent;

wherein increase in the area of the at least one opening
increases a volume of fluids that is permitted to pass
through the at least one opening and into an interior of
the cannula.

5. The device of claim 4, wherein:

the at least one opening is a plurality of openings in a
diagonal orientation on the distal end of the cannula.

6. The device of claim 4, wherein:

the distal portion of the cannula is bendable to an angle of
approximately 90 degrees with respect to a longitudinal
axis of the cannula.

7. The device of claim 1, wherein:

the at least one opening is arranged in a spiral configu-
ration.

8. The device of claim 1, wherein:

the at least one opening is a plurality of slits adjacent to
the distal end of the cannula.

9. The device of claim 1, further comprising:

a skirt defining a porous layer that is separated from the
at least one opening, the skirt functioning as a filter to
allow blood and liquids to be suctioned through the
skirt and into the at least one opening without allowing
tissue which can clog the at least one opening to pass
through the skirt.

10. The device of claim 9, wherein:

the skirt is exposed when the sleeve is moved to the
second position.

11. The device of claim 1, further comprising:

an expandable sheath adjacent to the distal end of the
cannula, the expandable sheath being expandable in
surface area permitting a greater volume of fluid to
enter the cannula.

12. The device of claim 11, wherein:

the expandable sheath is porous to fluids.

13. A laparoscopic anticlogging and clot busting device,

comprising:

an elongated cannula having a proximal end and a distal
end, the proximal end being configured for attachment
to a suction source;

a distal opening at the distal end;

a plurality of openings adjacent to the distal end and
formed in a sidewall of the elongated cannula; and
asleeve slidably receiving the cannula, the sleeve being

slidable between a first position where the sleeve
covers the plurality of openings, and a second posi-
tion where at least some of the plurality of openings
are exposed so as to be in fluid communication with
an environment outside of the sleeve.

14. The device of claim 13, further comprising:

the sleeve is slidably movable from the second position to
the first position to remove extrudate from the plurality
of openings to unclog the plurality of openings.

15. The device of claim 14, wherein:

the distal end of the cannula is flexible such that an area
of the at least one opening is increased when the distal
end of the cannula is bent;
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wherein increase in the area of the at least one opening
increases a volume of fluids that is permitted to pass
through the plurality of openings and into an interior of
the cannula.

16. The device of claim 14, further comprising:

a skirt received about the distal end of the cannula and
over the plurality of openings, the skirt forming a
porous layer over the plurality of openings, the skirt
functioning as a filter to allow blood and liquids to be
suctioned through the skirt and into the plurality of
openings without allowing tissue which can clog the
plurality of openings to pass through the skirt.

17. The device of claim 14, wherein:

the plurality of openings are in a spiral or helical con-
figuration.

18. The device of claim 14, wherein:

the plurality of openings are a plurality of slits adjacent to
the distal end of the cannula.
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19. A method for laparoscopic suctioning, comprising the
steps of:
inserting a device having an elongated cannula having a
proximal end and a distal end, at least one opening
adjacent to the distal end, and a sleeve slidably receiv-
ing the cannula into a body of a patient;
retracting the sleeve towards the proximal end of the
cannula to expose the at least one opening to fluids
within the body;
providing suction to an interior passage of the cannula;
and
sliding the sleeve towards the distal end of the cannula to
dislodge extrudate from the at least one opening to
unclog the at least one opening.
20. The method according to claim 19, further comprising
the step of:
enlarging an area of the at least one opening by bending
a distal end portion of the cannula.

* #* * #* #®



patsnap

TRAFROE) BEERHERMBAEEINAERN Tl R EH
NIF(2E)E US20200129676A1 K (2E)R 2020-04-30
RS US16/654506 FiE B 2019-10-16
FRIK B A GOMEZ RICARDO ALEXANDER
LOPEZ ERIC ALLEN
KB A GOMEZ, RICARDO ALEXANDER
LOPEZ, ERIC ALLEN
DIENES, THEO
IPCH %S A61M1/00 A61B17/34
CPCH%S AB1B17/3423 A61B2017/3443 A61M1/008 A61M1/0056 A61B2217/007 A61B2217/005 A61M2205
10216 A61M2205/7545 A61M2206/20 A61M2210/1021
1k £ 62/749721 2018-10-24 US
SNEBEE Espacenet USPTO
]ﬁg(ﬁ) 10\() _@—102
—MERATESIARFRANVEREHEERE  HXEHRERKRHET b
WP RFFERNRRE T EEEMSIENRE. EEA4E  2ATE
PR R R RS (LSIS ) W —TMautWmRETBEE , ZRERT — 106

MBEEEBRRER | 2 H R/ S AEYIF , i AT B RRE A R K
B At TALREREM P MRGRS , HEFERBRRT
ERWEED , REREMBEZAKFERRT O L, NA{EHMmREY

14 AR R RR LR 42 o = 2.

—116

=——118
120



https://share-analytics.zhihuiya.com/view/5982288d-99f5-4f8a-ad0e-5b714b21e13f
https://worldwide.espacenet.com/patent/search/family/070326427/publication/US2020129676A1?q=US2020129676A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200129676%22.PGNR.&OS=DN/20200129676&RS=DN/20200129676

