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(57) ABSTRACT

An insufflating surgical instrument adapted for movement
across an abdominal wall to insufflate an abdominal region of
a patient is disclosed. The instrument comprises a shaft hav-
ing an insufflation channel extending between a proximal end
and a distal end, the insufflation channel being adapted for
connection to a source of fluid under pressure at the proximal
end. A tip is at the distal end and a vent hole is formed in the
tip being in connection with the insufflation channel and
adapted to expel fluid under pressure to insufflate the abdomi-
nal region. The tip is formed of a transparent material to
facilitate visualization of the abdominal wall and region. The
shaft includes a lumen extending along the axis between the
proximal end and the distal end to enable insertion of a lap-
aroscope. The lumen and insufflation channel may be formed
as separate channels or as one shared channel.
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INSUFFLATING OPTICAL SURGICAL
INSTRUMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of co-pending
U.S. patent application Ser. No. 13/356,260 filed on Jan. 23,
2012 entitled “Insufflating Optical Surgical Instrument”
which is a continuation of U.S. patent application Ser. No.
12/766,118, filed Apr. 23, 2010, now U.S. Pat. No. 8,128,590
issued Mar. 6, 2012 entitled “Insufflating Optical Surgical
Instrument”, which is a continuation of U.S. patent applica-
tion Ser. No. 11/170,567, filed Jun. 29, 2005, now U.S. Pat.
No. 7,708,713, issued May 5, 2010, entitled “Insufflating
Optical Surgical Instrument”, which is a non-provisional
application claiming the priority and benefit of provisional
application Ser. No. 60/584,302, filed on Jun. 29, 2004,
entitled “Insufflating Optical Surgical Instrument” and is also
a continuation-in-part of U.S. patent application Ser. No.
10/956,167, filed on Oct. 1, 2004, entitled “Bladeless Optical
Obturator” now U.S. Pat. No. 7,947,058 issued on May 24,
2011 which claims benefit and priority to provisional appli-
cation Ser. No. 60/508,390 filed on Oct. 3, 2003 all of which
are fully incorporated herein by reference in their entireties.

FIELD OF THE INVENTION

[0002] This invention generally relates to surgical instru-
ments and, in particular, to surgical instruments providing
visual entry and visual insufflation.

BACKGROUND OF THE INVENTION

[0003] Laparoscopic surgery of the abdominal area typi-
cally requires the introduction of an insufflation gas into the
peritoneal cavity of the patient. The insufflation gas is usually
pressurized to about 10 mm Hg above atmospheric pressure.
This in turn lifts the abdominal wall away from the organs
underlying it. Cannulas having seals are then placed at vari-
ous locations through the abdominal wall to allow the use of
alaparoscope and operating instruments. It is well known that
establishing access to a non-inflated peritoneal cavity can be
a very dangerous part of any laparoscopic procedure. The
most common method to achieve insufflation is to pass a
sharp needle through the abdominal wall and into the abdomi-
nal region, and then inject a gas through the needle and into
the region thereby creating an enlarged or ballooned cavity to
accommodate a laparoscopic procedure. Unfortunately,
insertion of the needle has been required without any visual
aid to facilitate location of the sharp needlepoint. In order to
reduce the probability of inadvertent penetration of delicate
internal organs in this “blind” procedure, the sharp insuffla-
tion needle has been provided with a spring-loaded and
retractable safety mechanism.

[0004] The safety mechanisms associated with most insuf-
flation needles consist of a blunt or rounded member disposed
within the lumen of the needle, and biased by a spring to an
extended position beyond the needle tip. This spring must be
responsive to the insertion pressure during placement of the
needle but must be capable of immediately moving forward
when that pressure is relieved. This is a highly mechanical
event at best and offers less than optimal arrangement. As
pointed out above, a drawback of this procedure is it is per-
formed blindly. A consequence of this blind insertion is the
surgeon may inadvertently damage the organs and tissues
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underlying the abdominal wall such as major blood vessels
and the intestinal tract. Once access is gained, it can take
several minutes for the gas to insufflate the abdomen and
while this is happening the surgeon may be unaware of any
complications caused by the insertion of the needle.

[0005] Another commonly used method of gaining initial
access to the peritoneal cavity is by using a procedure known
as the Hasson technique. This method involves making a
mini-laparotomy and using the fingers to bluntly dissect the
tissues of the abdominal wall and thereby creating an access
similar to an open surgical procedure. This method is gener-
ally considered to be safer but not without risks, and results in
an access site that is not well suited for the subsequent intro-
duction and use of a laparoscopic cannula. The cannula is
typically held in place with an additional device that allows
the cannula to be tied down with sutures to prevent it from
slipping out of the abdominal wall. This also leaves a large
defect and is difficult to perform in large abdominal walls.
[0006] Some surgeons have used trocars designed for use
with laparoscopes for the initial entry into the peritoneal
cavity. These devices allow the placement of a laparoscope
through the internal diameter of the trocar and have a trocar
tip that is made of clear plastic to allow the surgeon to visu-
alize the passage of the tip through the abdominal wall. How-
ever, in order to allow the subsequent introduction of insuf-
flation gas through the cannula, the trocar and cannula must
be inserted all the way through the wall of the abdomen and
this in turn can be potentially dangerous as the tip of the trocar
may have to advance as much as one inch beyond the distal
surface of the abdominal wall and into the underlying ana-
tomical structures. As such, there remains a need in the art for
an improved surgical instrument that provides visual entry
and visual insufflation, and that minimizes the risks of dam-
aging organs, tissues and vessels underlying a body wall.

SUMMARY OF THE INVENTION

[0007] The invention is directed to surgical instruments
providing visual entry and visual insufflation with minimal
risks of injury to organs, tissues and vessels underlying a body
wall. It is appreciated that the concept of the invention may be
applied to any surgical instrument that provides the ability to
insufflate under direct vision of the site of insufflation, regard-
less of the size of the instrument and the type of insufflation
fluid. More specifically, the surgical instrument provides the
ability to transfer an insufflation fluid such as CO, or saline
from outside a patient to inside a surgical cavity under vision.
The insufflation fluid may be transferred inside a lumen,
along a body channel or through a coiled tube of a surgical
instrument or scope used for vision.

[0008] In a first embodiment of the invention, an insufflat-
ing surgical instrument adapted for movement across an
abdominal wall to insufflate an abdominal region of a patient
is disclosed comprising a shaft having an insufflation channel
extending along an axis between a proximal end and a distal
end, the insufflation channel being adapted for connection to
a source of fluid under pressure at the proximal end. The
insufflating surgical instrument further comprises a tip at the
distal end of the shaft and at least one vent hole formed at the
tip or the shaft being in connection with the insufflation
channel and being adapted to expel the fluid under pressure to
insufflate the abdominal region. In one aspect, at least one of
the tip and the shaft is formed of a transparent material to
facilitate visualization of the abdominal wall and the abdomi-
nal region. With this aspect, the shaft and the tip are config-
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ured to enable insertion of a laparoscope. In particular, the
shaft includes a lumen extending along the axis between the
proximal end and the distal end to enable insertion of the
laparoscope. The lumen and insufflation channel may be
formed as separate channels or as one shared channel. The
insufflating surgical instrument may further comprise a sec-
ond vent hole being in connection with the insufflation chan-
nel and formed along the shaft. It is appreciated that the tip
may be blunt, the shaft and the tip may be integrally formed,
and the vent hole may be of any geometric shape including
round, oval, square and rectangular. With this aspect, at least
one of the tip and the shaft may be formed of a translucent or
a transparent material such as polycarbonate. The blunt tip
may further comprise a marker to indicate when the vent hole
has been positioned for insufflation. More specifically, the
marker indicates the point where the vent hole has penetrated
the abdominal wall. The shaft of the invention may further
comprise a scope lock to prevent the laparoscope from being
inserted too far into the shaft and block at least one of the
insufflation channel and the vent hole. In another aspect, the
tip may be sharp, pointed or bladed to facilitate penetration of
body tissue.

[0009] The insufflating surgical instrument may further
comprise a seal housing disposed at the proximal end of the
shaft. The seal housing comprises a septum seal and a plural-
ity of leaflets forming an instrument seal in the presence of a
laparoscope, and providing a zero seal in the absence of an
instrument. The thickness of the leaflets may be formed to a
desired dimension to create a pressure release mechanism
that inverts and releases pressure if the abdominal pressure
within the patient undergoes a sudden spike. The septum seal
may be formed of an elastomeric material including Kraton,
silicone and the like. The seal housing may further comprise
a duckbill or a double duckbill valve distal of the leaflets to
further limit gas or fluid escape.

[0010] In another aspect of the invention, an insufflating
surgical instrument adapted for penetrating an abdominal
wall to insufflate an abdominal region of a patient is disclosed
comprising a shaft having an insufflation channel extending
along an axis between a proximal end and a distal end, the
insufflation channel being adapted for connection to a source
of fluid under pressure at the proximal end. The insufflating
surgical instrument further comprises a tip at the distal end of
the shaft, the tip having a first, closed position during pen-
etration of the abdominal wall and a second, opened position
to expel the fluid under pressure to insufflate the abdominal
region after penetration of the abdominal wall. The tip may be
a flip-top that automatically opens upon traversing the
abdominal wall or a flapper valve that opens to the second
position when gas or fluid is introduced at the source and into
the insufflation channel. The insufflating surgical instrument
may further comprise a retention member for connecting the
shaft and the flip-top. The flip-top may be a two-piece flip-
top, the flapper valve may be a reverse flapper valve or a
spring-based flapper valve, and the retention member may be
oneofa spring, a spring wire, an offsethinge or a living hinge.
In another aspect, the tip may comprise at least two petals that
reposition to the side of the shaft in the second insufflation
position.

[0011] Another aspect of the invention is a laparoscopic
insufflating surgical instrument adapted for movement across
an abdominal wall to insufflate an abdominal region of a
patient comprising an elongate tube having a distal tip, an
insufflation channel extending between a proximal end and a
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distal end, the elongate tube being adapted for connection to
asource of fluid under pressure at the proximal end, and being
adapted at the distal end to expel the fluid under pressure to
insufflate the abdominal region, and an optical element dis-
posed at the distal end of the elongate tube to facilitate visu-
alization of the abdominal wall and the abdominal region.
With this aspect, the distal tip is defined by a curved surface,
the distal tip being translucent or transparent, and the optical
element being a light or an endoscope. It is appreciated that
the insufflating surgical instrument may be an insufflating
Veress needle.

[0012] Another aspect of the invention is directed to a lap-
aroscopic insufflating surgical instrument adapted for move-
ment across an abdominal wall to insufflate an abdominal
region of a patient comprising an elongate tube having a
proximal end and a distal end, an optical element disposed at
the distal end of the elongate tube to facilitate visualization of
the abdominal wall and the abdominal region of the patient,
and an insufflation channel having a proximal end and a distal
end extending along the proximal end and the distal end of the
elongate tube, the insufflation channel being adapted for con-
nection to a source of fluid under pressure at the proximal end,
and to expel the fluid under pressure to insufflate the abdomi-
nal region at the distal end. With this aspect, the insufflation
channel is formed into a coil around the elongate tube. It is
further appreciated that the distal end of the elongate tube
may be tapered to form a generally cone-tipped end.

[0013] In yet another aspect of the invention, there is dis-
closed an insufflating surgical instrument adapted for move-
ment across an abdominal wall to insufflate an abdominal
region of a patient, the surgical instrument comprising an
insufflating cannula having a wall forming a first lumen
extending along an axis between a proximal end and a distal
end, and a first insufflation channel formed in the wall extend-
ing along the axis between the proximal end and the distal end
and being adapted for connection to a source of fluid under
pressure at the proximal end. The insufflating surgical instru-
ment further comprises an insufflating trocar having a shaft
with a second lumen extending along the axis between a
proximal end and a distal end, a second insufflation channel
formed at the distal end and being adapted for alignment with
the first insufflation channel of the cannula to expel the fluid
under pressure to insufflate the abdominal region, and a tip at
the distal end of the shaft, and at least one vent hole formed at
the tip of the trocar being in connection with the second
insufflation channel of the trocar. The insufflating surgical
instrument may further comprise a laparoscope adapted for
insertion at the proximal end of the trocar and advanced to the
distal end as the trocar is placed through the abdominal wall.

[0014] Another aspect of the invention is directed to a
method for using an insufflating surgical instrument to create
access across an abdominal cavity and to insufflate an
abdominal region of a patient, the method comprising pro-
viding a transparent shaft having a lumen and an insufflation
channel extending along an axis between a proximal end and
a distal end, the insufflation channel being adapted for con-
nection to a source of fluid under pressure at the proximal end,
a tip at the distal end of the shaft, and at least one vent hole
formed at the tip or the shaft being in connection with the
insufflation channel and adapted to expel the fluid under
pressure to insufflate the abdominal region; moving the shaft
across the abdominal wall to place the distal end of the shaft
in the abdominal region; and expelling gas or fluid under
pressure through the insufflation channel to insufflate the
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abdominal region of the patient. The method for using the
insufflating surgical instrument may further comprise the step
of visualizing the abdominal cavity through the lumen of the
shaft.

[0015] These and other features of the invention will
become more apparent with a discussion of the various
embodiments in reference to the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are included in
and constitute a part of this specification, illustrate the
embodiments of the invention and, together with the descrip-
tion, explain the features and principles of the invention. In
the drawings:

[0017] FIG. 1 illustrates a typical laparoscopic abdominal
surgery of the prior art.

[0018] FIG. 2 illustrates a perspective view of an insuffla-
tion needle of the prior art.

[0019] FIG. 3 illustrates a perspective view of an insufflat-
ing optical trocar in accordance with a first embodiment of the
invention.

[0020] FIGS. 4(a) and 4(d) illustrate cross-sectional views
of an insufflating optical trocar in accordance with another
embodiment of the invention.

[0021] FIG.5illustrates a perspective view of a septum seal
for use with the insufflating optical trocar of the invention.
[0022] FIG. 6{a)-6(d) illustrate cross-sectional views of the
septum seal for use with the insufflating optical trocar of the
invention.

[0023] FIGS.7(a)and 7(b) illustrate the insufflating optical
trocar and cannula of the invention.

[0024] FIGS. 8(a)-8(f) illustrate different geometric shapes
and patterns of the vent hole of the invention.

[0025] FIG. 9 illustrates an insufflating needle having a
transparent distal tip and insufflating vent in accordance with
another embodiment of the invention.

[0026] FIG. 10 illustrates an insufflating scope having a
transparent distal tip and insufflating vent in accordance with
another embodiment of the invention.

[0027] FIG. 11 illustrates an insufflating scope sleeve hav-
ing a transparent distal tip and insufflating vent in accordance
with another embodiment of the invention.

[0028] FIGS. 12(a)-12(f) illustrate additional tip designs of
an insufflating optical surgical instrument in accordance with
additional aspects of the invention.

[0029] FIGS.13(a)and 13(d) illustrate a coiled insufflating
optical trocar and a coiled insufflating optical trocar with a
coiled tip, respectively, in accordance with additional
embodiments of the invention.

[0030] FIGS. 14(a)-14(c) illustrate flip-top or flip-tip
designs of insufflating optical surgical instruments in accor-
dance to additional embodiments of the invention.

[0031] FIGS. 15(a)-15(c) illustrate cross-sectional views
of insufflating valve vents in accordance with additional
embodiments of the invention.

[0032] FIG. 16 illustrates a blunt tip insufflating optical
instrument having an advanceable lumen in accordance with
another embodiment of the invention.

[0033] FIGS. 17(a) and 17(5) illustrate an insufflating sur-
gical instrument including an insufflating optical trocar and a
cannula having a gas channel for transferring insufflation gas
to the trocar in accordance with another embodiment of the
invention.
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[0034] FIG. 18 illustrates an insufflating blade actuating
optical trocar in accordance with another embodiment of the
invention.

[0035] FIGS. 19(a)-19(i) illustrate additional tip designs in
accordance to other aspects of the invention to facilitate pen-
etration of body tissue.

DETAILED DESCRIPTION OF THE INVENTION

[0036] Referring to FIG. 1, there is shown a typical laparo-
scopic abdominal surgery where an inflation needle 10 is
inserted through a body or abdominal wall 15 and into an
abdominal cavity 25. A gas is passed through the needle 10 to
create a space within the abdominal cavity 25. This procedure
is referred to as insufflation. The needle 10 is referred to as an
insufflation needle and the gas supply is referred to as an
insufflation gas. The insufflation needle 10 is placed through
the body wall 15 blindly. In other words, there is no direct
visualization of the procedure from the inside ofthe body wall
15. As explained earlier, the current procedure may inadvert-
ently damage organs and tissues underlying the body or
abdominal wall 15 such as major blood vessels and the intes-
tinal tract. It is not uncommon for there to be internal struc-
tures attached to the internal side of the body wall 15. This is
especially so in the case of the abdominal cavity 25. Portions
of the intestines, colon and bowel may be attached to the
abdominal wall 15. These attachments are referred to as adhe-
sions.

[0037] Adhesions represent a potential complication in lap-
aroscopic surgery. This is especially the case as the procedure
is initiated using a sharp or pointed instrument such as the
insufflation needle 10. The delicate internal structures that
may be attached by adhesions may inadvertently be pierced
by the introduction of the insufflation needle 10. This can be
very serious and may go undetected for some time.

[0038] Referring to FIG. 2, the typical insufflation needle
10 comprises an elongate tubular body 12, a proximal con-
necting housing 14, a sharp, pointed distal tip 16 and a spring,
biased internal blunt core 18 with a blunt end 24 that extends
beyond the sharp distal tip 16 under the influence of an
extended compression spring 20. A typical placement of the
insufflation needle 10 requires a user to push the sharp distal
tip 16 into the abdominal wall 15, which pushes the blunt core
18 proximally, then continues to push until the distal end 22 is
through the body wall 15. At that point, the blunt end 24
moves forward and thereby protects delicate structures from
being inadvertently punctured by the sharp distal tip 16 of the
needle 10. The safety of such a device depends to a large
extent on the design and integrity of the spring 20 since the
sharp distal tip 16 remains within the established internal
region or body cavity 25.

[0039] Referring to FIG. 3, there is shown a perspective
view of an insufflating optical instrument or trocar 30 in
accordance with a first embodiment of the invention. The
insufflating optical trocar 30 is designed to separate tissue
fibers during insertion through the body wall 15. The insuf-
flating optical trocar 30 includes a shaft 34 having a lumen
extending substantially along an axis between a proximal end
and a distal end, a handle 35 disposed at the proximal end of
the shaft 34, and a blunt tip 32 disposed at the distal end of the
shaft 34. The shaft 34 of the insufflating optical trocar 30 is
sized and configured for disposition within a working channel
of a cannula system as described in co-pending application
Bladeless Optical Obturator, which is herein incorporated by
reference. With this disposition, the insufflating optical trocar
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30 functions to penetrate a body or abdominal wall to provide
the cannula with access across the body wall 15 and into the
body cavity 25, such as the peritoneal or abdominal cavity.
[0040] Inoneaspect of the invention, the shaft 34 and tip 32
are integrally formed of a transparent material to enable visu-
alization of tissue during the insertion of the insufflating
optical trocar 30 through the body wall 15. The insufflating
optical trocar 30 is configured to enable the insertion of a
conventional laparoscope, which typically includes an imag-
ing element and fiber optic light fibers. The tip 32 further
includes at least one vent hole 36, and preferably two or more
vent holes one on each side of the tip 32, for the insufflation
gas to transfer from the inside of the trocar 30 into the body or
abdominal cavity 25. The vent hole 36 may be chamfered on
the proximal side such that the vent hole does not core tissue
as the insufflating optical trocar 30 enters through the body
wall 15.

[0041] The shaft 34 includes at least one shaft vent 38 and
preferably a plurality of shaft vents 38 along the axis between
the proximal end and the distal end. Itis appreciated that vent
holes 36 and shaft vents 38 may be of any geometric shape
including round, oval, square, rectangular, etc., as illustrated
in FIGS. 8(a)-8(c) and may be configured in different patterns
such as a waffle pattern as illustrated in FIG. 8(f). Further-
more, the tip 32 may be an open tip 180 or a non-coring tip
182 asillustrated in FIGS. 8(d) and 8(e), respectively, to allow
the transfer of insufflation gas into the body cavity 25. Advan-
tages of the shaft vents 38 include supporting a plurality of
core pins during the injection molding process of the shaft 34
to provide a uniform part thickness, and allowing the insuf-
flation gas to transfer from the inner diameter of the cannula
and seal housing into the inner diameter of the insufflating
optical trocar 30 and consequently out of the vent holes 36 at
tip 32.

[0042] Referring to FIGS. 4(a) and 4(b), there are shown
side cross-sectional views of an insufflating optical trocar 40
in accordance with another embodiment of the invention. The
insufflating optical trocar 40 includes a shaft 345 having a
lumen extending substantially along an axis between a proxi-
mal end and a distal end, and a blunt tip 325 disposed at the
distal end. The insufflating optical trocar 40 further includes
at least one gas channel 42 extending along the length of the
shaft 34 to provide rapid gas transfer through the insufflating
optical trocar 40 when a scope has been placed within the
inner diameter. It is appreciated that there may be more than
one gas channel 42 extending along the length of the shaft 345
to provide rapid gas transfer through the trocar 40. It is further
appreciated that the gas channel 42 may be formed as a
separate channel or as the same channel for inserting the
scope, that is, by increasing the inner diameter of the shaft 345
to be bigger than the diameter of the scope. More specifically,
even if the scope and gas share the same channel, the gas
channel 42 assures that there is sufficient cross-sectional area
for the gas to travel along the side of the scope and down to the
vent hole(s) 365 even when the scope is in place.

[0043] The tip 325 may further include a marker 46 to be
used as a visible reference point. The marker 46, together with
an area indicated by reference number 44 as shown in FIG.
4A, depict the down vent of the insufflating optical trocar 40
that transfers the gas from the gas channel 42 of the trocar 40
to the vent holes 365 at tip 325. For example, as the trocar 40
is being placed through the abdominal wall 15, at some point
the tip 325 of the trocar 40 will penetrate the peritoneum.
Once the peritoneum can be seen through the tip 326 and once
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the peritoneum is above the visible marker 46, the insufflation
gas can be turned on and insufflation can begin. As such, this
marks the point where the vent hole 365 is within the abdomi-
nal cavity. Once the insufflation gas has created sufficient
space between the abdominal wall and the organ bed, the
remainder of the insufflating optical trocar 40 including the
cannula system can then be fully inserted to an operative
position.

[0044] The insufflating optical trocar 40 may further
include a scope stop 48 as illustrated in FIG. 4(5) to keep a
scope from being inserted into the taper of the inner diameter
ofthe trocar 40. The scope stop 48 may further include aledge
that further prevent the possibility of the scope from being
inserted too far into the trocar and consequently block the
distal portion of the gas channel 42.

[0045] Referring to FIG. 5, there is shown a perspective
view of a septum seal 50 to be used with the insufflating
optical trocar of the invention. The septum seal 50 includes a
tubular body 52, a septum ring 53 and a plurality of leaflets 54
formed by a slit 56 providing an instrument seal when a scope
is inserted into the insufflating optical trocar and a zero seal
when the scope is withdrawn from the trocar. In addition, the
thickness of the leaflets 54 can be controlled such that a
pressure release mechanism can be created and consequently
allowing the leaflets 54 to invert and release pressure if the
abdominal pressure within the patient undergoes a sudden
spike. Referring to FIGS. 6(a)-6(d), there are shown cross-
sectional views of the septum seal 50 of FIG. 5. The septum
seal 50 further includes a retaining ledge 58, which allows the
septum seal 50 to be attached to the cap or handle 35 of the
insufflating optical trocar, and also serves as a sealing surface.
Reference number 59 illustrates a sealing surface between the
septum seal 50 and the cap or handle of the insufflating optical
trocar. The septum seal 50 may further comprise a duckbill or
double duckbill valve placed distally of the leaflets 54 to
further limit gas or fluid escape.

[0046] During use, the insufflating optical trocar 30 is first
inserted into a seal housing 84 and cannula 70 as illustrated in
FIG. 7(a). A conventional laparoscope 72 is then inserted into
the proximal end of the insufflating optical trocar 30 and
advanced to the distal end of the trocar 30. An endoscopic
video camera is attached to the proximal end of the laparo-
scope 72. The trocar 30 is then axially advanced by the sur-
geon through the body wall 15. As the surgeon advances the
cannula 70 and trocar 30 through the body wall 15, the sur-
geon can visually observe tissue of the body wall 15 as it is
being separated via a video monitor, which is connected to the
endoscopic video camera. The surgeon can also readily deter-
mine when the body wall 15 has been completely traversed by
the trocar 30. Once the trocar 30 has traversed the body wall
15, the trocar 30 and laparoscope 72 may be removed which
leaves the cannula 70 disposed across the body wall 15 to
provide an access channel into the body cavity 25 for the
insertion of laparoscopic instrumentation.

[0047] As illustrated in FIG. 7(a), the insufflating optical
trocar 30 is designed for use with the seal housing 84 and
cannula 70. The tip 32 may be blunt and does not include any
sharp edges, piercing points or blades. With this aspect of the
invention, the tip 32 of the bladeless insufflating optical trocar
30 is transparent and generally hollow. This enables a clear
view through the distal tip of the insufflating optical trocar 30
and increases the visibility of tissue as it is being traversed.
The obturator shaft 34 with the integral tip 32 may be formed
of a transparent material such as polycarbonate. The septum
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seal 50, which may be formed of a material such as Kraton,
silicone and the like, may be snap fitted onto the proximal end
of the obturator shaft 34. The seal housing 84 may further
include a handle attachment 35 including a cannula seal,
which may be formed of a plastic material such as polycar-
bonate, that operates to attach the trocar 30 to the cannula 70
s0 as to maintain axial position during insertion. The diameter
of the shaft 34 can range from about 2 mm to 50 mm and is
designed to fit within the seal housing 84 and cannula 70.
[0048] Referring to FIG. 7(5), the cannula 70 is designed to
releasably attach to the seal housing 84 via cannula seal 80a,
805. As the shaft 34 is inserted into the seal housing 84 and
cannula 70, the cannula seal 80a, 805 passively engages the
seal housing 84 and serves to axially lock the shaft 34 to the
seal housing 84 and cannula 70. To release the shaft 34 from
the seal housing 84 and cannula 70, outboard tabs on shaft 34
are depressed inwardly and the shaft 34 is then free to be
slidably removed. The shaft 34 includes axial key members
37 (see FIG. 3) atits proximal end which are designed to mate
with axial keyways on the seal housing 84. As the shaft 34 is
inserted into the seal housing 84 and cannula 70, the shaft 34
is rotated slightly to align key members 37 with the keyways
and then advanced until the cannula seal 80a, 80 engages the
seal housing 84. The key members 37 serve to rotationally
index the shaft 34 to the seal housing 84. In another aspect,
cannula 70 may further include distal cannula seal 82 formed
at a distal portion of cannula 70 and shaft 34 so as to further
limit gas or fluid escape.

[0049] In another aspect of the invention, the insufflating
optical trocar 30 may include a laparoscope lock 86 having an
elastomeric element. The addition of the elastomeric element
would enhance the frictional engagement with the laparo-
scope 72. An example of an elastomeric element would be a
silicone O-ring sized with an inside diameter smaller than the
outside diameter of the laparoscope 72. The laparoscope lock
86 could either rotate freely to enable the laparoscope 72 to
rotate freely relative to the shaft 34 or the laparoscope lock 86
could be rotationally fixed to prevent the laparoscope 72 from
rotating relative to the shaft 34.

[0050] In another aspect of the invention, a process of plac-
ing and using the insufflating optical trocar ofthe invention is
described. First, the skin around the area to be operated on is
incised appropriately for the size of the cannula 70. An insuf-
flation gas line 90, which is attached to the seal housing 84,
the insufflating optical trocar 30 and the laparoscope 72 are
then inserted into the cannula 70. At this point the gas supply
is still turned off. The assembled device is then advanced
through the body or abdominal wall 15 under direct vision
until it is observed that just the tip 32 of the device has
penetrated the peritoneal cavity. The device is then held in
place and the flow of insufflation gas is begun. The gas will
flow through the tip 32 and into the peritoneal cavity until the
cavity is sufficiently distended by gas pressure. The surgeon
then completes the insertion of the insufflating optical trocar
30 until the cannula 70 is in an appropriate or desired position.
The insufflating optical trocar 30 and laparoscope 72 may
then be removed. At this point, the surgeon may elect to
reinsert just the laparoscope 72 through the seal housing 84
and thereby allow observation of the abdominal cavity and
subsequent insertions of additional laparoscopic instrumen-
tation.

[0051] As explained earlier, an indicator line or marker 46
as shown in FIG. 4(¢) may be located on tip 32 to be viewed
by laparoscope 72 to indicate when the device has advanced
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far enough into the body cavity to begin insufflation. The
coincidence of anatomical features with the indicator line or
marker 46 may indicate the correct position to begin insuf-
flation. The indicator line or marker 46 could be circumfer-
ential in nature and when the peritoneal layer, as it is being
penetrated, forms a coincident circle with respect to the indi-
cator line 46, the surgeon can begin insufflating. Another
method is to employ an O-ring seal 86. Additionally, it is
preferred that a zero seal be present on the trocar to prevent
escape of the gas when the trocar is used to place cannulas
without the laparoscope 72. A double duckbill valve 88 would
work well too for this application as would a single duckbill,
a flapper valve or a slit valve.

[0052] It is appreciated that the above-described concept
may be applied to any surgical instruments providing visual
entry and visual insufflation, regardless of size or type of fluid
transfer as further described in the following exemplary
embodiments of the invention. For example, FIG. 9 illustrates
an insufflating needle 190 in accordance with another aspect
of the invention comprising an elongate tubular body 192
having an insufflation channel extending along an axis
between a proximal end and a distal end, a transparent distal
tip 194 operably attached to the distal end of the tubular body
192, and at least one insufflating vent hole 196 formed at the
distal tip 194 or tubular body 192 and being in connection
with the insufflation channel. The insufflating needle 190 may
further include an insufflation-controlling device 198 such as
a stopcock and a sealing mechanism 200 at the proximal end
of the tubular body 192. A small diameter scope 202 may be
inserted at the proximal end of the tubular body 192 and then
advanced to the distal end of the tubular body 192 as the
insufflating needle 190 such as an insufflating Veress needle is
placed through an abdominal wall. In yet another aspect of the
invention as illustrated in FIG. 10, an insufflating scope 210
comprises an elongate body 212 having an insufflation chan-
nel 224 extending along an axis between a proximal end and
a distal end, a transparent tip 214 operably attached to the
distal end of the elongate body 212 and having at least one
insufflating vent hole 216 being in connection with the insuf-
flation channel 224, and a handle 218 formed at the proximal
end of the elongate body 212. The insufflating scope 210 may
further include an insufflation-controlling device 220 such as
a stopcock at the proximal end of the elongate body 212 or on
the handle 218. The elongate body 212 includes an optical
element 222 that directs light to the tip 214 and at least one
insufflation channel 224 to transfer the insufflation gas into
the surgical cavity.

[0053] Referring to FIG. 11, there is shown an insufflating
scope sleeve 230 in accordance with another embodiment of
the invention. The insufflating scope sleeve 230 comprises a
flexible sleeve 232 having a proximal end and a distal end, a
transparent tip 234 operably attached to the distal end of the
flexible sleeve 232 and having at least one insufflating vent
hole 236, and a handle 238 attached to the proximal end of the
flexible sleeve 232. The insufflating sleeve 230 may further
include an insufflation-controlling device 240 such as a stop-
cock and a sealing mechanism 242 at the proximal end of the
insufflating sleeve 230. A scope 244 may be inserted at the
proximal end of the insufflating scope sleeve 230 and then
advanced to the distal end of the insufflating scope sleeve 230
as the insufflating scope sleeve 230 is placed through an
abdominal wall.

[0054] Referring to FIGS. 12(a)-12(f), there are shown
additional tip designs 320-32s in accordance with other
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aspects of the invention to facilitate penetration of a body
tissue. FIG. 12(a) illustrates a spoon-shaped or asymmetric
tip 320 having at least one vent hole 360; FIGS. 12() and
12(c) illustrate a generally domed or conical shaped tip 32p
having plastic or metal blades 33p along an axis of the shaft
and atleastone vent hole 36p; FIG. 12(d) illustrates a blunt tip
324 having at least one vent hole 36¢; F1G. 12(e) illustrates a
generally domed or conical shaped tip 327 having at least one
bladed fin 337 and at least one vent hole 367, and FIG. 12(f)
illustrates a generally conical shaped tip 32s having at least
one vent hole 36s at the distal tip. It is appreciated that tips
320, 32p, 32r and 32s have a sharp, pointed or bladed tip
and/or edge to facilitate penetration of body tissue. In yet
other aspects of the invention, the surface of the tip may have
at least one tissue engaging raised pattern on the surface. The
surface operates to facilitate insertion of the insufflating sur-
gical instrument or optical trocar with a reduced penetration
force and minimize tenting of the body wall. The surface may
further facilitate separation of different layers of the body
wall and provides proper alignment of the tip between the
layers. In another aspect of the invention, the tip may have an
outer surface extending distally to a blunt point and includes
a pair of side sections separated by an intermediate section,
and wherein the side sections extend from the blunt point
radially outwardly with progressive positions proximally
along the axis. The side sections may include a distal portion
in proximity to the blunt point and a proximal portion in
proximity to the tubular body, and the distal portion of the side
sections being twisted radially with respect to the proximal
portion of the side sections.

[0055] FIGS.13(a)and 13(b) illustrate a coiled insufflating
optical trocar 250 and a coiled insufflating optical trocar with
a coiled tip 260, respectively, in accordance with additional
embodiments of the invention. The coiled insufflating optical
trocar 250 comprises a shaft 34¢ having a lumen and a hollow
coiled tube or gas channel 42¢ wrapped substantially along
the length of the shaft 34 to provide gas transfer into the body
cavity. An advantage of this aspect of the invention is coiling
also helps to keep the trocar from moving about inside a body
cavity. The coiled insufflating optical trocar 250 may further
include an insufflation-controlling device 240 such as a stop-
cock at the proximal end of the coiled insufflating optical
trocar 250. A scope may be inserted at the proximal end ofthe
coiled insufflating optical trocar 250 and then advanced to the
distal end of the trocar 250 as the trocar 250 is placed through
an abdominal wall. The coiled insufflating optical trocar with
coiled tip 260 as shown in FI1G. 13(5) is similar to the coiled
insufflating optical trocar 250 but further includes a tip 32u
and a hollow coiled tube or gas channel 42u that wraps around
the tip 32« and substantially along the length of the shaft 34u.

[0056] Referring to FIGS. 14(a)-14(c), there are shown
additional tip designs 32v-32x in accordance to other aspects
of the invention. For example, the tip 32vas illustrated in FIG.
14(a) comprises a flip-top 272 and a conical body 270 that
operates to move from a first, penetrating position to a second,
insufflating position when the body wall has been traversed.
The tip 32v may further comprise a retention member for
connecting the flip-top 272 and the conical body 270. The
retention member may be one of a spring, a spring wire, an
offset hinge or a “living” hinge. Other flip-top or flip-tip
designs as described in co-pending U.S. patent application
Ser. No. 10/805,864, entitled “Surgical Access Port and
Method of Using Same,” filed Mar. 22, 2004, which is herein
incorporated by reference, may also be used with the insuf-
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flating concept of the invention. In yet another aspect of the
invention, the tip 32w as illustrated in FIG. 14(b) comprises a
two-piece flip-top 282a, 2825 that operates to move from a
first, penetrating position to a second, insufflating position
when the body wall has been traversed. In particular, the tip
32w may comprise at least two or more parts or petals that
reposition to the side of the shaft 34w in the second, insuf-
flating position. FIG. 14(c) illustrates the tip 32x in accor-
dance with another aspect of the invention comprising a two-
stage flip-top 290 that operates to move from a penetrating
position to an insufflating position and then to an instrument
access position. In particular, the two-stage flip-top 290 com-
prises a distal flip portion 292 and a proximal flip portion 294.
In the first stage, the distal flip portion 292 moves from a
penetrating position to an open or insufflating position once
the body wall has been traversed. Once insufflation has been
achieved, the proximal flip portion 294 moves to an open or
instrument access position in the second stage. The tip 32x
may further comprise retention members for connecting
between the distal flip portion 292 and the proximal flip
portion 294, and between the proximal flip portion 294 and
the shaft 34x.

[0057] FIGS. 15(a)-15(c) illustrate insufflating valve vents
in accordance with additional aspects of the invention. More
specifically, FIG. 15(a) illustrates an insufflating valve vent
300 formed at the distal end of the shaft 34. The insufflating
valve vent 300 is formed of an elastic material to allow gas
such as CO, to be introduced from the inside of the shaft 34 to
a body cavity. It is appreciated that when there is no gas, the
elastic material of the insufflating valve vent 300 causes it to
close 5o as to provide an airtight seal. FIG. 15(b) illustrates an
insufflating flapper valve 310 formed at tip 32y of an insuf-
flating optical trocar. The insufflating flapper valve 310 com-
prises at least one flapper valve vent 312 that operates to open
when a gas such as CO, is introduced in the shaft 34. It is
appreciated that when there is no gas, the flapper valve vent
312 closes to provide a tight seal. Similarly to FIG. 15(5),
FIG. 15(c) illustrates an insufflating reverse flapper valve 320
formed at tip 32z of an insufflating optical trocar. The insuf-
flating reverse flapper valve 320 comprises at least one flapper
valve vent 322 that remains close or shut by tissue during
insertion, and once peritoneum is passed, pressure by a gas
such as CO, would then open the reverse flapper valve 320 to
allow the transfer of the gas into a body cavity. It is appreci-
ated that each of the above flapper valve vents may be spring
loaded to operate like a Veress needle.

[0058] FIG. 16 illustrates a blunt tip insufflating optical
instrument 400 in accordance with another embodiment of
the invention. The blunt tip insufflating optical instrument
400 comprises an elongate tubular body 410 extending along
an axis between a proximal end and a distal end, a blunt tip
optical obturator or separator 420 to be inserted through the
tubular body 410 and into a body cavity, and an advanceable
insufflation channel 430 extending along the length of the
tubular body 410 and into the body cavity. The blunt tip
optical obturator or separator 420 operates to provide visibil-
ity down to the peritoneum at which time the insufflation
channel 430 may be advanced through the peritoneum to
provide gas and/or saline to the body cavity until sufficient
space is achieved. Once gas and/or saline have been suffi-
ciently introduced, the blunt tip optical obturator 420 and
tubular body 410 may be advanced into the body cavity. A
feature of this aspect of the invention is the insufflation chan-
nel 430 may be advanced ahead of the blunt tip optical obtu-
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rator or separator 420 to puncture peritoneum to transfer gas
such as CO, to the body cavity.

[0059] Referring to FIGS. 17(a) and 17(b), there are shown
illustrations of an insufflating surgical instrument 500 in
accordance with another embodiment of the invention. The
insufflating surgical instrument 500 comprises an insufflating
optical trocar 502 and a cannula 520. The insufflating optical
trocar 502 comprises a shaft 504 having a lumen extending
along an axis between a proximal end and a distal end, a tip
506 disposed at a distal end of the shaft, at least one vent hole
508 to introduce gas from the cannula 520 into the body or
abdominal cavity as further discussed below, and a gas chan-
nel 510 formed in either the shaft 504 or the tip 506 and
operably connected to the at least one vent hole 508 to allow
gas transfer from the cannula 520 to the insufflating optical
trocar 502. The cannula 520 comprises at least one cannula
gas channel 522 extending along its longitudinal axis to trans-
fer gas to the trocar gas channel 510 after insertion of the
insufflating optical trocar 502 into the cannula 520. In other
words, the cannula gas channel 522 is encased as a lumen in
the cannula wall. During operation, the transfer of gas only
takes place if there is an alignment between the cannula gas
channel 522 and the trocar gas channel 510 as illustrated in
FIGS. 17(a) and 17(b). A scope 525 may be inserted at the
proximal end of the insufflating optical trocar 502 and then
advanced to the distal end of the trocar 502 as the trocar 502
is placed through an abdominal wall.

[0060] In yetanother aspect of the invention, FIG. 18 illus-
trates aninsufflating blade actuating optical instrument 600 in
accordance with another embodiment of the invention. The
insufflating blade actuating optical instrument 600 comprises
an elongate tubular member 602 extending along a longitu-
dinal axis between a proximal end and a distal end, an optical
member 604 operably attached at the distal end of the elon-
gate member 602, at least one blade member 606 being lon-
gitudinally movable between deployed and nondeployed
positions, an actuating mechanism 608 operably attached at
the proximal end of the tubular member 602 for moving the
blade member 606 between the deployed and nondeployed
positions, and at least one insufflating vent 610 formed in the
optical member 604 to transfer insufflation gas from outside
a body cavity to inside the body cavity. A scope may be
inserted at the proximal end ofthe insufflating blade actuating
optical instrument 600 and then advanced to the distal end of
the instrument 600 as the insufflating blade actuating optical
instrument 600 is placed through an abdominal wall.

[0061] Referring to FIGS. 19(a)-19(i), there are shown
additional tip designs 32aa-32ii in accordance to other
aspects of the invention to facilitate penetration of a body
tissue. Each of these tip designs includes at least one vent hole
(36aa-36ii) at the distal tip to introduce insufflation gas into a
body cavity. It is appreciated that some of these tips have a
sharp, pointed or bladed tip and/or edge to facilitate penetra-
tion of body tissue.

[0062] It is appreciated that the above described surgical
instruments and devices can be used to access not only the
peritoneal cavity but can be used for preperitoneal hernia
repair, retroperitoneal operations including back and kidney
operations, percutaneous kidney operations, thoracic surgery
and arthroscopic access. In addition to gas such as carbon
dioxide, it is appreciated that other fluids such as air, water
and saline can also be introduced into a body cavity with the
technique of the invention. It is appreciated that operating
scopes may be modified such that a lumen may be used to
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introduce insufflation fluid. Accordingly, it is understood that
many other modifications can be made to the various dis-
closed embodiments without departing from the spirit and
scope of the invention. For these reasons, the above descrip-
tion should not be construed as limiting the invention, but
should be interpreted as merely exemplary embodiments.
1-20. (canceled)
21. An insufflating surgical instrument adapted for move-
ment across an abdominal wall to insufflate and abdominal
region of a patient comprising;
an insufflating cannula having a wall forming a first lumen
extending along an axis between a proximal end and a
distal end, and a first insufflation channel formed in the
wall extending along the axis between the proximal end
and the distal end and being adapted for connection to a
source of fluid under pressure at the proximal end;

atrocar insertable into and removable from the insufflating
cannula, the trocar having a shaft with a second lumen
extending along the axis between a proximal end and a
distal end, and a transparent tip at the distal end of the
shaft enclosing the distal end of the shaft to prevent
surgical instruments from extending through the distal
end of the shaft; wherein the shaft of the insufflating
trocar have diameters sized to enable insertion of a lap-
aroscope; and

a distal cannula seal positioned at the distal end of the

insufflating cannula within the first lumen between the
insufflating cannula and the trocar.

22. The insufflating surgical instrument of claim 21 further
including at least one vent hole formed at the tip or the shaft
being in connection with the insufflation channel.

23. The insufflating surgical instrument of claim 21 further
including at least one vent hole formed at the tip or the shaft
being in connection with the insufflation channel and a sec-
ond vent hole being in connection with the insufflation chan-
nel and formed along the shaft.

24. The insufflating surgical instrument of claim 21 further
including at least one vent hole formed at the tip, the at least
one vent hole being in connection with the insufflation chan-
nel and being adapted to expel the fluid under pressure to
insufflate the abdominal region.

25. The insufflating surgical instrument of claim 21
wherein the shaft and the tip of the insufflating trocar have
diameters sized to enable insertion of a laparoscope.

26. The insufflating surgical instrument of claim 21
wherein the tip is tapered and includes at least one vent hole
formed in the tapered portion.

27. The insufflating surgical instrument of claim 21 further
including a seal housing disposed at the proximal end of the
shaft including a septum seal and a zero seal.

28. The insufflating surgical instrument of claim 21
wherein the insufflation channel is encased in the cannula
wall.

29. The insufflating surgical instrument of claim 21
wherein the first lumen and the insufflation channel are sepa-
rated.

30. The insufflating surgical instrument of claim 21
wherein the first lumen and the insufflating channel are com-
bined as one channel.

31. An insufflating surgical instrument adapted for move-
ment across an abdominal wall to insufflate an abdominal
region of a patient comprising;

a cannula comprising a wall forming a first lumen extend-

ing along an axis between a proximal end and a distal
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end and adapted for connection to a source of insuffla-
tion fluid under pressure at the proximal end,
atrocar insertable into and removable from the first lumen
of the cannula the trocar comprising a shaft having a wall
forming a second lumen extending between a proximal
end and a distal end and a tip at the distal end of the shaft
enclosing the distal end of the shaft; the shaft being
configured to enable insertion of a laparoscope;
wherein at least one of the tip and the shaft is formed of a
transparent material to facilitate visualization of the
abdominal wall and the abdominal region; and

wherein the shaft further comprises a scope stop to prevent
the laparoscope from being inserted too far into the
shaft.

32. The insufflating surgical instrument of claim 31
wherein the scope stop includes a ledge.

33. The insufflating surgical instrument of claim 31
wherein the tip at the distal end includes a taper of an inner
diameter of the trocar and the scope stop is configured to keep
the laparoscope from being inserted into the taper of the inner
diameter of the trocar.

34. The insufflating surgical instrument of claim 31
wherein the shaft and the tip are configured to enable insertion
of a laparoscope.

35. The insufflating surgical instrument of claim 31 further
including an insufflation channel extending between the
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proximal end and the distal end of the cannula and being
adapted for connection to a source of fluid under pressure at
the proximal end; wherein the tip is tapered and includes at
least one vent hole formed in the tapered portion and the
scope stop is configured to prevent a laparoscope from being
inserted too far into the shaft and block the at least one of the
insufflation channel and the vent hole.

36. The insufflating surgical instrument of claim 31 further
including a distal cannula seal positioned at the distal end of
the insufflating cannula within the first lumen between the
insufflating cannula and the trocar.

37. The insufflating surgical instrument of claim 31 further
including an insufflation channel extending between the
proximal end and the distal end of the cannula and further
including at least one vent hole formed in the tip or the shaft
being in connection with the insufflation channel.

38. The insufflating surgical instrument of claim 31 further
including an insufflation channel extending between the
proximal end and the distal end of the cannula and further
including at least one vent hole formed in the tip or the shaft
being in connection with the insufflation channel and a sec-
ond vent hole being in connection with the insufflation chan-
nel and formed along the shaft.

L S T T



LT RBFROF) X FFREW
DI (AE)E US20150367088A1
RiES US14/841941

HRIFRE(ERMR)AGE) NABETEIR
B (T M) A(F) B E57 R IFCORPORATION

HETHFERIA)AGE) RMABESTRFECORPORATION

FRI& B A

EHA

IPCHRS

CPCH%E=

L5

HAh 22 TF 3k
S\EReERE

BE@®F)

AERALIFT —HRSFRER , HETEIRBEHUARAZENER
BIXiE, ZERWMEEH
ARBEETERIEREND THRER. KWL TZER , HEERK
ZES ?LEW%JEJEJE?%#;E?EEJJT}QFﬁmuﬁsl«Aﬂ”
AEEXiH, RHAFEMRER , AETEEMNXKSEN TR, #HD
ZERHLIE R AR |, BB EARES. WEMN
MABE TR S BER — N ARE,

PRERBESA

FETE I b M U

ALBRECHT JEREMY J
BRUSTAD JOHN R
TAYLOR SCOTT V
JOHNSON GARY M
HILAL NABIL

ALBRECHT, JEREMY J.
BRUSTAD, JOHN R.
TAYLOR, SCOTT V.
JOHNSON, GARY M.
HILAL, NABIL

A61M13/00 A61B17/34 A61B19/00

patsnap

2015-12-24

2015-09-01

A61M13/003 A61B17/3474 A61B17/3462 A61B17/3417 A61M2202/0007 A61B17/3494 A61M2205
/3337 A61M2202/0468 A61B1/06 A61B19/5212 A61M2202/02 A61B90/361 A61B2017/3454 A61B2017

/346 A61B2017/349

60/508390 2003-10-03 US
60/584302 2004-06-29 US

US10226589

Espacenet USPTO

2 BB 7RI i M b o () ZE R A9 X SUBE



https://share-analytics.zhihuiya.com/view/0dbdad97-d706-42f0-a2d3-b37668e50001
https://worldwide.espacenet.com/patent/search/family/034973037/publication/US2015367088A1?q=US2015367088A1
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=%2220150367088%22.PGNR.&OS=DN/20150367088&RS=DN/20150367088

