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(57) ABSTRACT

A visual insufflation obturator is provided. The obturator
includes seals, valves, screens and/or various other tip fea-
tures to eliminate the ingress of fluids, matter and/or gas that
can disrupt the visual field of the laparoscope disposed within
the obturator. The obturator provides additional features such
as lens and anti-fog features to further increase visibility of
the scope, efficiently insufflate the patient and ultimately
provide an access channel into the insufflated abdomen once
the visual insufflation obturator is removed.
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VISUAL INSUFFLATION PORT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/868,883 filed on Oct. 8, 2007 entitled
“Visual insufflation port” which claims priority to and benefit
of U.S. Provisional Patent Application No. 60/828,529 filed
Oct. 6, 2006 entitled “Visual insufflation port” the disclosures
of which are hereby incorporated by reference in their
entirety.

BACKGROUND

[0002] The present invention generally relates to surgical
access devices for entering a patient’s body, and in particular
to visual insufflation obturators providing a visual and gas-
eous pathway.

[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.

[0004] In order to reduce the probability of inadvertent
penetration of delicate internal organs in this “blind” proce-
dure, the sharp insufflation needle has been provided with 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. A drawback of this “blind” insertion is the
surgeon may inadvertently contact the organs and tissues
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] The Hasson technique can also be used to gain ini-
tial access to the peritoneal cavity. This technique 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. Although
generally considered less complicated, it can result in an
access site that is not well suited for the subsequent introduc-
tion and use of a laparoscopic cannula. The cannula is typi-
cally held in place with an additional device that allows the
cannula to be tied down with sutures to prevent it from slip-
ping out of the abdominal wall. This may also leave a large
defect and is difficult to perform in large abdominal walls.
[0006] Some surgeons have used trocar cannulas with an
obturator for the initial entry into the peritoneal cavity. How-
ever, in order to allow the subsequent introduction of insuf-
flation gas through the cannula, the trocar cannula must be
inserted all the way through the wall of the abdomen and this
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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. Additionally, the obturator must thereafter
be removed in order to allow the introduction of the insuffla-
tion gas. As such, there remains a need in the art for an
improved surgical instrument that provides enhanced visual
entry and visual insufflation that minimizes the risks to
organs, tissues and vessels underlying a body wall.

SUMMARY

[0007] A visual insufflation obturator/port is provided. In
one aspect, a visual insufflation obturator comprises an elon-
gate body having a proximal end, a distal end and a body
lumen extending from the proximal end of the elongate body
to the distal end of the elongate body. A handle is connected
to the proximal end of the elongate body and has a handle
lumen extending from a proximal end of the handle to the
proximal end of the elongate body and is connected to the
body lumen. A transparent tip is connected to the distal end of
the elongate body and has a tip cavity. The tip has an outer
surface with an aperture extending through the outer surface
into the tip cavity and defines an insufflation gas pathway
from the elongate body out through the aperture. A micro-seal
is located within the tip cavity and is adjacent to the aperture.
[0008] In one aspect, a visual insufflation obturator com-
prises an elongate body having a proximal end, a distal end
and a body lumen extending from the proximal end of the
elongate body to the distal end of the elongate body along a
longitudinal axis of the elongate body. A handle is connected
to the proximal end of the elongate body. A transparent blade-
less tip without cutting edges is connected to the distal end of
the elongate body. The tip has a tip cavity and an outer surface
with an aperture extending through the outer surface into the
tip cavity and a micro-seal is located within the aperture of the
tip between the outer surface and the tip cavity.

[0009] A visual insufflation obturator in one aspect com-
prises an elongate body having a proximal end, a distal end
and a body lumen extending from the proximal end of the
elongate body to the distal end of the elongate body. A handle
is connected to the proximal end of the elongate body and has
a handle lumen extending from a proximal end of the handle
to the proximal end of the elongate body and is aligned to the
body lumen. A transparent tip is connected to the distal end of
the elongate body and has a tip cavity aligned to the handle
lumen. The tip has a distal enclosed end and an outer surface
extending from the distal end of the elongate body to the distal
enclosed end with an aperture extending through the outer
surface into the tip cavity. A laparoscope seal attached to the
proximal end of the elongate body comprises an anti-fog
applicator saturated with an anti-fog solution and positioned
in a direct pathway through the seal and into the elongate
body, the laparoscope seal having a zero seal and an instru-
ment seal axially aligned to and preceding the zero seal.
[0010] In one aspect, a visual insufflation obturator com-
prises an elongate body having a proximal end, a distal end
and a body lumen extending from the proximal end of the
elongate body to the distal end of the elongate body. A handle
is connected to the proximal end of the elongate body and has
a handle lumen extending from a proximal end of the handle
to the proximal end of the elongate body axially aligned to the
body lumen. A transparent tip is connected to the distal end of
the elongate body and has a tip cavity. The tip has an outer
surface with an aperture extending through the outer surface
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into the tip cavity and a lens is located within the tip cavity
before the aperture and a distal enclosed end of the transpar-
ent tip, the lens being coated with an anti-fog solution.
[0011] In one aspect, a visual insufflation obturator com-
prises an elongate body having a proximal end, a distal end
and a body lumen extending from the proximal end of the
elongate body to the distal end of the elongate body. At least
one insufflation channel extends parallel to the body lumen
starting from a body aperture positioned perpendicular to a
longitudinal axis of the elongate body and through the elon-
gate body to the body lumen defining an inflow insufflation
gas pathway from outside the elongate body into the body
lumen. A handle is connected to the proximal end of the
elongate body and having a handle lumen extending from a
proximal end of the handle to the proximal end of the elongate
body axially aligned to the body lumen. A transparent blade-
less non-cutting tip is connected to the distal end of the
elongate body and has a tip cavity axially aligned to the
handle lumen, the tip having a distal enclosed end and an
outer surface extending from the distal end of the elongate
body to the distal enclosed end with a tip aperture extending
through the outer surface into the tip cavity and defining an
outflow insufflation gas pathway from the at least one insuf-
flation channel out through the tip aperture. Means for allow-
ing antegrade insufflation gas flow out of the aperture and
preventing retrograde insufflation gas flow into the elongate
body, e.g., a micro-seal, is located within the tip cavity.
[0012] Many of the attendant features of the present inven-
tion will be more readily appreciated as the same becomes
better understood by reference to the foregoing and following
description and considered in connection with the accompa-
nying drawings in which like reference symbols designate
like parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG.1is a side view of a visual insufflation port in
accordance with various aspects of the present invention;
[0014] FIGS. 2-3 are side views of an obturator in accor-
dance with various aspects of the present invention;

[0015] FIG. 4 is a cross-sectional view of an obturator in
accordance with various aspects of the present invention;,
[0016] FIG.5 is a cross-sectional view of a tip of an obtu-
rator in accordance with various aspects of the present inven-
tion;

[0017] FIG. 6 is a cross-sectional view of a laparoscopic
seal and a proximal end of an obturator in accordance with
various aspects of the present invention;

[0018] FIGS. 7-14 are side views of various tips of an
obturator in accordance with various aspects of the present
invention;

[0019] FIGS. 15-27 are cross-sectional views of various
tips of an obturator in accordance with various aspects of the
present invention;

[0020] FIG. 28 is a side view of a tip of an obturator in
accordance with various aspects of the present invention;,
[0021] FIGS. 29-33 are cross-sectional views of various
tips of an obturator in accordance with various aspects of the
present invention;

[0022] FIG. 34 is a cross-sectional view of an obturator in
accordance with various aspects of the present invention; and
[0023] FIGS. 35-37 are cross-sectional views of various
tips of an obturator in accordance with various aspects of the
present invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0024] Aspects of an obturator with visualization and insuf-
flation properties are provided. In one aspect, a micro-seal
within the distal tip of the obturator enables the outflow
(antegrade) of insufflating gasses such as carbon dioxide yet
prevents the inflow (retrograde) of moisture and/or body flu-
ids which could obstruct or impair the visualization proper-
ties through the distal tip of the obturator. The distal end of the
obturator or portions thereofis formed of a material to enable
visualization of tissue during the insertion of the obturator
through a body wall. The obturator enables the insertion of a
laparoscope 40, which typically includes an imaging element
and fiber optic light fibers.

[0025] During an operational exemplary use, the obturator
is inserted into and through trocar seal housing 30 and can-
nula 20. A laparoscope 40 is inserted into the proximal end of
the obturator and advanced to the distal tip of the obturator.
An endoscopic video camera is attached to the proximal end
of the laparoscope. As the surgeon advances the trocar
through the body wall, the surgeon can visually observe the
tissue through the obturator tip as the tissue is being separated
without cutting via a video monitor, which is connected to the
endoscopic video camera. The surgeon can also readily deter-
mine when the body wall has been traversed to enable the
most distal portion of the obturator to enter the body cavity.
The most distal portion of the obturator includes insufflation
vent holes or apertures through which an insufflation gas may
flow from the obturator and into the peritoneal cavity. Insuf-
flation of the abdominal cavity can then occur with minimal
entry into the cavity by the obturator thereby reducing unin-
tended contact with tissue or organs. The insufflated abdomi-
nal cavity enlarges the surgical area further reducing unin-
tended contact and complications. The obturator can then be
removed from the trocar cannula leaving behind a readily
usable access port into the abdominal cavity.

[0026] A micro-seal is positioned just proximal to the
insufflation apertures or vent holes on the obturator. The
micro-seal is located inside the distal tip of the obturator and
prevents the ingress of moisture and body fluids, which could
impair or obstruct the visibility through the tip of the obtura-
tor. The micro-seal acting as a zero seal allows the flow of
insufflation gas through the obturator and out through the
insufflation vent holes.

[0027] In one aspect, the bladeless (non-cutting) obturator
provides visualization of body tissue fibers as they are being
separated, a controlled traversal across a body wall, and a
trocar, which enables insufflation of a body cavity through the
distal tip of the obturator. The obturator accommodates a
laparoscope without imposing special requirement on the
laparoscope used with the obturator. The bladeless obturator
tip also extends beyond the distal end of the trocar cannula
and thereby advances ahead of the trocar cannula that can
have tips that are angled or shaped with a point or sharp tip.
Thus, advancement of the trocar cannula and obturator can be
accomplished while avoiding unintended contact by the tro-
car cannula.

[0028] As shown in FIGS. 1-6, a visual insufflation obtu-
rator is shown having an elongate body 5 extending from an
obturator handle 3 to a distal tip 7. A laparoscope seal 9 is
attached to the obturator handle 3. The elongate body or shaft
5ishollow having a body lumen extending from the proximal
end of the bady to a distal end and continuing into a cavity
formed in thetip 7. Thetip is bladeless with non-cutting edges
or surfaces. The handle 3 is hollow having a handle lumen



US 2013/0331731 Al

extending from its proximal end to its distal end in commu-
nication with the body lumen of the elongate body 7. As such,
a viewing channel or pathway is provided from the proximal
end of the obturator handle 3 through the elongate body 5 to
thetip 7. Also, a gaseous channel or pathway is provided from
the elongate body 5 to the tip 7.

[0029] The tip 7 has one or more apertures or holes dis-
posed through the tip. The aperture provides a gaseous path-
way from the lumen (interior) of the elongate body and out
through the aperture in the tip 7 (exterior of the obturator). In
one aspect, one or more apertures or holes through the elon-
gate body provides a gaseous pathway for the flow of insuf-
flation gas from a trocar cannula into the elongate body and
out through the aperture in the tip 7, the tip extending beyond
the distal end of the trocar cannula. The elongate body, in one
aspect, can have one or more insufflation channels embedded
in or attached to the walls of the elongate body in gaseous
communication with the aperture(s) in the tip. Pressurized
insufflation gas in one aspect is introduced through the stop-
cock 2 into the trocar cannula 20. Trocar seal housing 30
prevents the gas from escaping proximally out from the can-
nula 20. The gas from the trocar cannula 20 enters the one or
more apertures or holes in the elongate body and flows out
distally through the aperture in the tip.

[0030] The tip 7, in one aspect, has a micro-seal 11 posi-
tioned therein through which insufflation gasses may flow
and then out through the hole or aperture 12 in the tip. How-
ever, the micro-seal acting as a zero seal is normally closed
and therefore prevents moisture and body fluids from flowing
into the tip of obturator. In the absence of the micro-seal,
moisture and body fluids could flow into the tip 7 of the
obturator and create condensation on the inner walls or lumen
of the obturator (e.g., elongate body and/or tip) and on the lens
of the laparoscope. The condensation can diminish the vis-
ibility through the obturator and in some cases, can entirely
obstruct the view through the tip 7 of the obturator. The
micro-seal 11 prevents the ingress of moisture and body fluids
and therefore enhances the visibility through the tip of the
obturator while also enabling the flow of insufflation gasses
through the tip of the obturator. The micro-seal size is sub-
stantially diminished in size and thereby reduces obstruction
of the view of a laparoscope inserted into the obturator. In one
aspect, the micro-seal is about 2 to 4 mm in diameter and
about 2 to 3 mm tall. The micro-seal provides a one-way
pathway allowing insufflation gas to flow out through the tip
while preventing gas, fluid, etc. from entering back through
the micro-seal.

[0031] The obturator handle 3 provides a place for a sur-
geon to hold or grasp the obturator. The obturator handle 3 as
shown has a generally domed shape that is connectable to a
trocar seal housing 30. In one aspect, the handle is a pistol-
like grip or generally flanged portion providing finger grips.
The obturator handle, in one aspect, can also be manipulated
to apply torque to the obturator for insertion of the obturator
into the body cavity.

[0032] In one aspect. a laparoscope seal 9 is positioned at
the proximal end of the obturator handle 3. The laparoscope
seal 9 has a zero seal 8 preventing the egress of insufflation
gases when the obturator is used without an inserted laparo-
scope. The laparoscope seal 9 also includes a septum seal 10
forming a seal with a laparoscope to prevent the egress of
insufflation gases when the obturator is used with an inserted
laparoscope. The zero seal 8 inone aspect is a double duckbill
valve that minimizes the forces utilized to insert and remove
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the laparoscope. By minimizing the forces to insert and
remove the laparoscope from the laparoscope seal 9, the
application of lubricants such as silicone grease or silicone
fluid on the laparoscope seal is obviated or minimized. Some
form of lubrication such as silicone grease or silicone fluid
can be used to reduce the insertion and removal forces of
laparoscopic instrumentation. These lubricants however can
be transferred to the lens of a laparoscope as the laparoscope
is inserted through the trocar seal resulting in distorted and
diminished visibility through the laparoscope. As such, the
laparoscope seal 9 in one aspect enables the laparoscope to be
inserted into the obturator and withdrawn from the obturator
with minimal force while ensuring that optimal visibility
through the laparoscope is maintained.

[0033] The laparoscope seal 9 also minimizes the torque
required to rotate the obturator relative to the inserted laparo-
scope. The trocar cannula with the optical obturator is rotated
in an alternating clockwise and counterclockwise fashion
during traversal across a body wall. During this time, it is
desirable to keep the laparoscope in a rotationally fixed posi-
tion relative to the trocar and the optical obturator to ensure a
stable image on the video monitor. The double duckbill valve
incorporated into the laparoscope seal enables the obturator
to be easily rotated relative to the inserted laparoscope.
[0034] In one aspect, the micro-seal 11 that prevents the
ingress of moisture is located entirely within the inner walls
of the tip 7 of the obturator. With the micro-seal being an
internal component, it is not possible to dislodge or separate
the micro-seal from the obturator and thereby fall into the
surgical site. The micro-seal 11 in one aspect is a double
duckbill configuration, which enables the maximum flow rate
through the valve while minimizing the overall size of the
duckbill valve. The double duckbill valve also reduces the
amount of pressure required to open the duckbill valve during
initial flow of insufflation gasses. This can be desirable as
some pressures used during the insufflation of a body cavity
are low, e.g., about 15 mm Hg.

[0035] The duckbill or double duckbill valve 11 in one
aspect is a single-piece component, which is injection molded
of a transparent material such as silicone or Kraton® to
ensure that visibility through the duckbill valve is achieved
and thereby ensuring a further reduction in potential obstruc-
tion of a laparoscope’s view. The duckbill valve 11 in one
aspect is molded from an opaque material such as polyiso-
prene to provide contrast between the duckbill valve and the
obturator. The duckbill valve 11 in one aspect is tinted or
colored to provide contrast and to visually indicate proper
positioning of the distal tip of the obturator relative to a body
wall.

[0036] The duckbill valve 11 is fixed in position via an
interference slip fit within the obturator. The obturator in one
aspect has a small cylinder or cylindrical spacing formed or
carved within the tip of the obturator that is in fluid commu-
nication with the insufflation vent holes. The duckbill valve
11 is inserted into the cylinder, e.g., viaa mandrel and remains
in place via the interference slip fit and thereby avoids the use
of adhesives or other attachments that may obstruct a laparo-
scope’s view. In one aspect, a flange, lip or projection portion
of the micro-seal is wedged into the cylindrical space in
which a ledge engaged with the flange secures the micro-seal
in place.

[0037] The obturator in traversing the body wall or conduit
can encounter fluids, such as gastric fluids that may damage a
laparoscope, and tissue, e.g., fat that may obscure the laparo-
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scope’s view. The micro-seal prevents such fluids and tissue
from contacting the laparoscope (often an expensive and deli-
cate instrument). The introduction of insufflation gas via the
insufflation gas pathway through the micro-seal and out of the
tip aperture can also clear the view by expelling fluid or tissue
that entered inside and/or positioned around the tip. The obtu-
rator also allows subsequent use of the obturator in the same
surgical procedure, for example, use for a second, third or
more insertion sites as used in some laparoscopic procedures.
The micro-seal acting as a zero seal prevents the egress or
escape of gas from the insufflated cavity or conduit. As such,
the obturator could be used to form additional insertion sites
into the insufflated cavity without losing pneumoperitoneum.
The subsequent use of the obturator reduces surgical cost,
time and other issues that arise from instrument exchanges or
introducing additional instruments to the surgical procedure.
The micro-seal can also obviate the use of other seals with the
initial and/or subsequent use of the obturator.

[0038] In one aspect, the obturator shaft 5 is configured
with integral sealing bands 15 at either distal or proximal ends
or both to affect a seal between the obturator 10 and mating
components of a trocar or other portions of the obturator to
prevent the egress of insufflation gases. The obturator 10 in
oneaspect has a small integral band of material 15 at its distal
tip designed to create an interference fit between the obturator
10 and the trocar cannula 20 with the obturator inserted into
the trocar cannula. The interference fit prevents the outflow of
insufflation gas between the outer wall of the obturator and
the inner bore of the cannula 20. The obturator in one aspect
has a small integral band of material 16 at its proximal end
arranged to create an interference fit between the outer wall of
the obturator 10 and the inner wall of the trocar handle/seal
housing 30. The interference fit prevents the outflow ofinsuf-
flation gas between the inner bore of the trocar handle 30 and
the outer wall of the obturator 10.

[0039] In one aspect, the laparoscope seal 9 prevents the
egress of insufflation gas and is positioned on the proximal
end of the obturator handle 3 via a snap fit with the handle.
The laparoscope seal comprises a proximal septum seal 6 and
a distal double duckbill valve 8. The laparoscope seal in one
aspect is a single-piece component, which is injection molded
of a transparent or opaque elastomeric material such as sili-
cone, polyisoprene, or Kraton. The laparoscope seal 9 in one
aspect is coated with a dry lubricant or treated with various
materials to further reduce the forces used to insert and with-
draw a laparoscope 40 and/or reduce the friction associated
with insertion and withdrawal of the laparoscope. Examples
of such coatings and treatments include Teflon® coatings,
parylene coatings, plasma surface treatments, and chlorina-
tion treatments. In one aspect, the duckbill valve of the lap-
aroscope seal 9 is a single duckbill valve.

[0040] As shown in FIGS. 7-11, the tip 7 of the obturator
can have varied configurations each providing a particular
functionality and characteristics utilized in a particular sur-
gical procedure and/or user. For example, the obturator has a
sharp pointed tip 16 (FIG. 7), a pyramidal tip 17 (FIG. 8), a
bladed tip 18 (F1G. 9), sharp edges 184, or sharpened edges to
facilitate traversal through body tissue. The obturator in one
aspect has a conical blunt tip 19 configuration to facilitate
traversal through body tissue (F1G. 10). The obturator has a
radiused blunt tip 20 for traversal through an existing body
orifice or through relatively soft or fatty tissue (FIG. 11). In
one aspect, the tip is bladeless with no cutting or sharp edges
or surfaces. The bladeless tip in one aspect has a generally
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tapered configuration with an outer surface extending distally
to a blunt point with a pair of side sections having a common
shape and being separated by at least one intermediate sec-
tion. The side sections extend from the blunt point radially
outwardly with progressive positions proximally along the
axis. With this aspect, the tapered configuration facilitates
separation or spreading of different layers of the body tissue
and provides proper alignment of the tip between the layers.
The distal portion of the side sections are twisted radially with
respect to the proximal portion of the side sections. The distal
portion of the intermediate section is twisted in a first radial
direction and the proximal portion of the intermediate section
is twisted in a second radial direction opposite the first radial
direction. Each tip has an insufflation vent hole or aperture 12
and a micro-seal placed within the tip adjacent to the vent hole
12. The tip 7 and/or shaft 5 or portions thereof in one aspect
can formed of a rigid material, flexible material or a combi-
nation thereof.

[0041] In one aspect, the tip provides and allows viewing
through the tip or portion thereof, for example, by using a
laparoscope inserted into the obturator. The tip or portions
thereof is transparent. One would recognize that transparent
would include translucent and other means that provides/
allows viewing through at least a portion of the tip with a
laparoscope. Windows, viewing channels or magnifiers could
be also added or embedded into the tip to enhance laparo-
scope vision. The tip in one aspect may have one or more
indicators, markings or deformations on the tip for example to
identify the position of the tip. Such indicators may have to be
positioned close to the aperture to prevent interference with
the viewing path of the laparoscope. Likewise, the aperture
and/or micro-seal are positioned close to the most distal por-
tion of the tip to also prevent interference with the viewing
path of the laparoscope. For example, the aperture may be a
few millimeters from the distal portion of the tip and a micro-
seal a few millimeters away from the aperture.

[0042] Referring now to FIGS. 12-13, the obturator, in one
aspect, has screens 21 across the insufflation apertures or vent
holes 12 to prevent the ingress of body tissue such as fat into
the insufflation vent holes and into tip 7 of the obturator. In
place or in addition to the screens, the insufflation vent holes
are configured with raised ribs 22 across the diameter of the
holes to deflect body tissue away from the holes and thereby
prevent the ingress of body tissue into the vent holes and into
the tip of the obturator. As shown in FIG. 14, the obturator
could also include integral tissue deflectors 23 just distal to
the insufflation vent holes that would serve to move body
tissue away from the holes and thereby prevent the ingress of
body tissue into the holes and into the tip of the obturator. In
one aspect, the tissue deflectors 23 are attached to the tip 7 and
are made of an elastomeric material, such as rubbet.

[0043] Inoneaspect, the internal micro-seal 11 is coated or
treated with various materials to enable the duckbill valve to
be slightly opened with less force and to increase the insuf-
flation fluid flow characteristics of the duckbill valve.
Examples of such coatings and treatments are Teflon® coat-
ings, parylene coatings, plasma surface treatments, and chlo-
rination treatments.

[0044] The internal micro-seal prevents the ingress of
moisture and body fluids into the distal tip of the obturator. As
previous described and also shown in FIGS. 15-16, the inter-
nal micro-seal of the obturator can have varied configurations
each providing a particular functionality and characteristics
utilized in a particular surgical procedure and/or user. For
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example, the internal micro-seal is a single or double duckbill
valve, a flat disc type valve 25 with either a single slit or a
plurality of slits, a double duckbill valve 26 with slits 27
running parallel to the distal end surface of the duckbill and to
the longitudinal axis of the duckbill or a combination of
valves thereof. In one aspect, the double duckbill valve with
slits running parallel to the distal end surface of the duckbill
and to the longitudinal axis of the duckbill are lengthen to run
up the sides of the duckbill valve, thereby increasing the flow
rate through the duckbill valve. In one aspect, the double
duckbill valve has a single slit, which runs parallel to the
distal end surface of the duckbill and to the longitudinal axis
of the duckbill.

[0045] As previously described, the obturator is configured
with the internal micro-seal and an insufflation vent hole at
the most distal portion of the obturator tip next to the internal
micro-seal. As shown in FIG. 17, the vent hole 12' in one
aspect is generally coaxial with the longitudinal axis of the
obturator. The micro-seal 11 would normally be closed to
prevent the ingress of moisture and body fluids. Under pres-
sure from the insufflation gas, the micro-seal 11 would open
to enable the flow of the insufflation gas into the body cavity.
[0046] Various other exemplary micro-seals will now be
described. In FIG. 19, the obturator includes an external
spring biased tip 35 at its distal end adjacent to the vent hole
12. The spring 33 biases the tip in a distal position. During
traversal across a body wall, the body wall provides a com-
pressive force on the spring tip 35 moving it to a proximal or
sealed position. While in the proximal position, the spring tip
35 prevents the ingress of moisture and body fluids into the
obturator by sealing the insufflation vent hole 12. Once the tip
of the obturator enters the body cavity, the spring tip 35
deploys into the distal unsealed position. The insufflation gas
is then transferred through perpendicular vent holes 12 and
into the body cavity. The spring tip 35 in one aspect through
movement between the sealed and unsealed positions and
vice versa or color coding the tip, the spring tip 35 provides a
visual indication to the surgeon that access into the body
cavity had been achieved. The spring tip 35 in one aspect can
provide an audible indication, e.g., a snap, to the surgeon that
access into the body cavity had been achieved.

[0047] Referring now to FIGS. 20-21, in one aspect, the
obturator has a non-biased moveable tip 36 at its distal end.
The tip 36 is initially positioned in a distal unsealed position.
During traversal across a body wall, the body wall provides a
compressive force on the tip moving it to a proximal sealed
position covering and sealing the vent hole 12. While in the
proximal position, the tip 36 prevents the ingress of moisture
and body fluids into the obturator. Once the tip of the obtu-
rator enters the body cavity, the movable tip would remain in
the proximal sealed position. During pressurization of the
obturator via insufflation gas, the moveable tip 36 would be
forced to the distal unsealed position thus allowing the flow of
insufflation gas through the vent hole 12 and into the body
cavity. The movable tip in one aspect also comprises an o-ring
or an elastomeric seal at its proximal end to assist in sealing
the movable tip 36 with the internal walls of the obturator.
[0048] In FIGS. 22-23, the obturator in one aspect has an
internal check valve in the distal tip of the obturator near the
vent hole 12. The check valve comprises a piston 37 in a
cylinder with a spring 38 positioned below the piston such
that the piston is biased in a proximal sealed positioned. In the
proximal sealed position, the piston seals one or more per-
pendicular insufflation vent holes 12. During pressurization
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of the obturator via insufflation gas, the top of the piston is
exposed to the pressure and thus is moved to a distal unsealed
position allowing the insufflation gas to flow through the vent
holes 12 and into the body cavity. The piston 37 in one aspect
is injection molded of a transparent polycarbonate material.

[0049] In FIG. 24, the obturator in one aspect has a mem-
brane 41 positioned inside the distal tip 7 of the obturator
which prevents the ingress of moisture and body fluids from
the vent hole 12 yet allows insufflation gasses to flow through
the membrane 41 and out the vent hole 12. The membrane 41
is porous and is formed from a hydrophobic material such as
Gore-Tex® material. The membrane 41 is inserted into a
small cylinder within the distal tip of the obturator adjacent to
the insufflation vent hole 12. The membrane in one aspect is
also bonded or welded to the inside wall of the distal tip 7 of
the obturator.

[0050] Referring now to FIG. 25, in one aspect, the obtu-
rator has a perforated membrane 43 positioned inside the
distal tip 7 of the obturator, as an alternative to a duckbill
valve, for example, which prevents the ingress of moisture
and body fluids from the vent hole 12. The perforated mem-
brane 43 tears open or bursts apart when exposed to the
pressure of the insufflation gas allowing the insufflation gas to
flow out through the insufflation vent holes 12 and into the
body cavity. The membrane 43 is formed from paper, cello-
phane, polyethylene, or polyurethane. The membrane 43 pro-
vides a single use visual insufflation port. For example, once
the membrane 43 tears open and the insufflation gas flow
halts, the ingress of moisture and/or body fluids will not be
stopped by the torn perforated membrane 43. Thus, the re-use
of the obturator is prevented thereby if so arranged the obtu-
rator can be designated as a disposable or single-use instru-
ment preventing unintended operation or improper steriliza-
tion of the used obturator.

[0051] Asshownin FIG. 26, the obturator in one aspect has
an elastomeric external valve 45 such as an umbrella valve at
the distal end of the obturator. The umbrella valve 45 is flush
with the distal end of the obturator and covers longitudinal
insufflation vent holes 12". The umbrella valve moves distally
relative to the tip 7 of the obturator when exposed to the
pressure of the insufflation gas. The insufflation gas flows
though the vent holes into the body cavity. The umbrella valve
45 is attached to the distal tip of the obturator via an integral
elastomeric stem 46, which runs through a central axial hole
in the obturator. As the obturator is pressurized via the insuf-
flation gas, the elastomeric stem 46 elongates to enable the
external portion of the umbrella valve 45 to move distally thus
unblocking the vent holes 12" and allowing insufflation gas to
flow through the vent holes and into the body cavity. The
umbrella valve 45 in its initial or normal condition also pre-
vents the ingress of moisture and body fluids into the obtura-
tor during insertion into a body cavity by blocking the vent
holes 12" and ensures that optimal visibility through the
laparoscope and the obturator is maintained. The umbrella
valve 45 in one aspect is a single-piece component, which is
injection molded of a transparent or opaque silicone, poly-
isoprene, or Kraton® material.

[0052] InFIG. 27, in one aspect, the obturator has an elas-
tomeric internal umbrella valve 49 at the distal end of the
obturator. The umbrella valve 49 is positioned just proximal
to perpendicular or longitudinal vent hole 12' at the distal tip
of the obturator. The umbrella valve 49 covers one or more
intermediate flow channels 42 to prevent the ingress of mois-
ture and body fluids into the obturator during insertion into a
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body cavity. During pressurization from the insufflation gas,
the elastomeric stem 48 of the umbrella valve 49 elongates to
enable distal movement of the umbrella valve thus allowing
the insufflation gas to flow through the intermediate flow
channel or channels 42, out through the insufflation vent hole
12', and into the body cavity. The internal umbrella valve 49
in one aspect is a single-piece injection molded component
formed from a transparent or opaque silicone, polyisoprene,
or Kraton® material.

[0053] In FIG. 28, the obturator in one aspect comprises
one or more over-molded elastomeric valves 51 at the tip 17
of the obturator. The elastomeric valves 51 in one aspect are
flat disc type valves that are formed of materials such as
polyisoprene, Kraton®, and silicone materials. The elasto-
meric valves 51 encases perpendicular insufflation vent holes
12 at the distal tip 7 of the obturator and with slits 52 in the
valves, such that the slits are normally closed to prevent the
ingress of body fluids and moisture. Under pressure from the
insufflation gas, the slits 52 in the valves slightly open
enabling the insufflation gas to flow into the body cavity.
Once pressure from the insufflation gas is removed, the slits
52 in the valves close thereby preventing the ingress of body
fluids and moisture through the vent holes 12.

[0054] As shown in FIG. 29, in one aspect the obturator has
a single over-molded elastomeric valve 53 covering a portion
or apex portion of the distal tip 7. The elastomeric valve 53
encases a single longitudinal insufflation vent hole 12' at the
distal tip 7 of the obturator. The elastomeric valve 53 has a slit
54 at its distal end or apex generally aligned with the longi-
tudinal vent hole 12' such that the slit 54 is normally closed to
prevent the ingress of body fluids and moisture. Under pres-
sure from the insufflation gas, the slit 54 in the valve slightly
opens enabling the insufflation gas to flow into the body
cavity. The elastomeric valve 53 in one aspect also encases a
pair of perpendicular insufflation vent holes. The elastomeric
valve in one aspect encases a plurality of longitudinal insuf-
flation vent holes 12' at the distal end of the tip 7 of the
obturator.

[0055] Referring now to FIG. 30, in one aspect, the obtu-
rator has an internal elastomeric flapper valve 55 located
proximal to the perpendicular insufflation vent holes 12. The
flapper valve 55 in one aspect is a single-piece component
with a hinged flapper door. The flapper door remains closed
during traversal of the obturator across a body wall to prevent
the ingress of moisture and body fluids into the distal tip of the
obturator from the vent holes 12. Under pressure from the
insufflation gas, the flapper door opens enabling the insuffla-
tion gas to flow into the body cavity.

[0056] As shown in FIGS. 31-32, the obturator in one
aspect has longitudinal and/or concentric inner and outer
tubes 56,57 where the inner tube 56 rotates freely within the
outer tube 57 about a central axis of the obturator. Both the
inner tube 56 and the outer tube 57 have insufflation vent
holes 58,59. During traversal across a body wall, the inner
tube 56 is rotationally positioned such that the vent holes 58
in the inner tube 56 are not aligned with the vent holes 59 in
the outer tube 57 thus creating a sealed condition to prevent
the ingress of moisture and body fluids into the tip 7 of the
obturator. Upon entry into the body cavity, the inner tube 56
is rotated such that the vent holes 58 on the inner tube are
aligned with the vent holes 59 on the outer tube 57 allowing
the flow of insufflation gas through the vent holes 58,59 and
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into the body cavity. The inner tube 56 and/or the outer tube
57 in one aspect are injection molded of transparent polycar-
bonate materials.

[0057] Referring now to FIG. 33, the obturator shaft 5 is
formed of a flexible material with a rigid or semi-rigid tip 7,
arranged in one aspect to be used with a flexible scope, and
without a cannula 20 to visually gain access to an area within
a body including but not limited to a body conduit, a body
cavity, a body organ, and a body wall. The obturator in one
aspect has a longitudinal vent hole 12" in the tip 7 with the
micro-seal, e.g., duckbill valve, positioned proximal to the
vent hole in the tip of the obturator. The micro-seal prevents
the ingress of moisture, body tissue, and body fluids enabling
precise visual placement of the tip 7 of the obturator into a
targeted area. Once the obturator is properly positioned
within the body, the area surrounding the obturator is insuf-
flated with an insufflation gas to facilitate access to the tar-
geted area. Another device can be inserted into a working
channel of the obturator to conduct a surgical procedure such
as brachytherapy or a breast biopsy. The surgical procedure,
such as a breast biopsy, could be completed with or without
visualization. The obturator could also include other types of
internal micro-seals such as flapper valves or disc type valves.
The internal micro-seal acting as a zero seal could also
include a septum or instrument seal to seal around inserted
instruments.

[0058] Inone aspect, as the obturator traverses body tissue,
pressurized insufflation gas are utilized to separate or dissect
tissue away from the tip 7 of the obturator 5 thus lowering the
force required to traverse the body tissue. The insufflation gas
flows through the distal insufflation vent holes in the obturator
5 and into the body tissue forcing the body tissue away from
the obturator tip 7. The insufflation gas is also used to separate
relatively soft body tissue to enable access to a targeted body
area within a relatively confined space. The obturator 5 in one
aspect is formed of either a flexible material or a rigid material
and used with or without a cannula 20.

[0059] 1In especially tortuous body conduits or surgical
access pathways, the micro-seal preventing the ingress of
fluid and/or tissue, e.g., fat, provides the ability to leave the
laparoscope inserted into the obturator as it travels the path-
way, thereby enhancing accuracy in movement of the obtu-
rator and access to the surgical site. As such, removal of the
laparoscope to clean and/or de-fog the scope is avoided. Also,
it may not be feasible, to subsequently re-enter the laparo-
scope and obturator into the body conduit after removal ofthe
laparoscope.

[0060] As shown in FIG. 34, the inside wall 71 of the tip 7
of the obturator in one aspect is coated with an anti-fog
solution to prevent excessive moisture from collecting on the
inner wall of the obturator and to assist in maintaining optimal
visibility through the tip of the obturator. The anti-fog solu-
tion is used with or without a valve in the tip of the obturator.
In one aspect, a valve in the tip of the obturator is replaced
with two perpendicular vent holes 12 in the tip 7 of the
obturator. The anti-fog solution is applied via a dipping or
coating process and then allowed to dry. Upon exposure to
moisture, the anti-fog agent activates thereby preventing con-
densation from collecting on the inside walls 71 of the obtu-
rator. The anti-fog solution in one aspect is formulated from a
mixture of 1% by weight docusate sodium and 99% by weight
distilled water.

[0061] The laparoscope seal 9 in one aspect is coated with
an anti-fog solution such that as the laparoscope passes
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through the laparoscope seal, the lens of the laparoscope is
coated with the anti-fog solution. Once the laparoscope lens is
coated with the anti-fog solution, condensation will not form
on the laparoscope lens or is greatly minimized thereby main-
taining optimal visibility during traversal of the obturator
across a body wall. In one aspect, the laparoscope seal com-
prises an insert, pad or cap 73 saturated with an anti-fog
solution. The insert 73 of the laparoscope seal 9 in one aspect
is a form with a single slit, a plurality of slits, an aperture, or
a combination thereof defining a passageway for the laparo-
scope through the foam. As the laparoscope is inserted into
the obturator, the laparoscope passes through the saturated
foam 73 thereby coating the lens of the laparoscope with the
anti-fog solution. Once the lens of the laparoscope is coated
with the anti-fog solution, condensation will not form on the
laparoscope lens or is greatly minimized thereby maintaining
optimal visibility during traversal of the obturator across a
body wall. In one aspect, one or more applicators, e.g., foam
or gel rollers or cylinders, saturated with anti-fog solution, is
positioned within the handle of the obturator, such that as the
laparoscope passes through the applicator coats the lens of the
laparoscope with anti-fog solution.

[0062] The insert, pad or cap 73 in one aspect is formed,
entirely or partially, from various materials such as silicone
foam, polyurethane foam, polyethylene foam, ethylene vinyl
acetate foam, PVC foam, felt, and cotton. The saturated cap in
one aspect is bonded to the proximal end of the obturator
and/or the proximal end of the laparoscope seal. To prevent
evaporation of the anti-fog solution, the obturator in one
aspect is packaged in a non-breathable package such as a
mylar pouch or a foil pouch, both of which could be sterilized
via gamma radiation sterilization or electron beam steriliza-
tion. The cap 73 in one aspect can also be contained within a
sealed section of the obturator to prevent migration of the
anti-fog solution from the cap.

[0063] In FIG. 35, the obturator in one aspect has a trans-
parent lens 81 fitted adjacent to or into the tip 7 of the obtu-
rator that includes an internal elastomeric seal 83 configured
to seal around the outside diameter of the laparoscope. The
lens 81 encases the tip of the laparoscope to prevent fogging
of the laparoscope. The lens 81 and/or the elastomeric seal 83
in one aspect is arranged to have a relatively close fit with the
outside diameter of the laparoscope 40 to minimize the flow
of moisture into the space between the lens 81 and the distal
tip of the laparoscope. The lens in one aspect is also coated
with an anti-fog solution to prevent condensation from col-
lecting on the lens. The lens 81 in one aspect is shaped to
provide additional magnification of the image. The additional
magnification of the image provided by the lens enhances the
visibility of the surrounding tissue during traversal of the
obturator 10 across a body wall. The thickness of the lens 81
in one aspect ranges from about 0.001" to about 0.250". The
lens 81 in one aspect is formed from various transparent
materials including glass, infrared absorbent glass, polycar-
bonate, acrylic, polyvinyl chloride, PET, PETE, PETG, cel-
lophane, silicone, polyurethane, polyetherimide, polyamide,
and polysulfone. In one aspect, the lens 81 is positioned such
that the lens does not obstruct the insufflation pathway
through the elongate body and out the aperture in the tip. In
one aspect, an insufflation channel parallel with the longitu-
dinal axis of the elongate body assists in providing a pathway
around the lens extending across the tip cavity and out
through the aperture in the tip.
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[0064] Referring now to FIG. 36, the obturator 10 in one
aspect has a transparent disc lens 85 fitted into the tip 7 of the
obturator 10. The distal end of the laparoscope 40 is juxta-
posed to the disc lens 85. Heat generated by the light from the
laparoscope serves to heat the polycarbonate disc lens 85,
which in turn heats the lens of the laparoscope 40 to prevent
condensation from forming on the lens of the laparoscope 40.
The disc lens 85 in one aspect is coated with an anti-fog
solution to prevent condensation from forming on the lens 85.
The thickness of the lens 85 in one aspect ranges from about
0.001" to about 0.250". The lens 85 in one aspect is formed
from various transparent materials such as glass, infrared
absorbent glass, polycarbonate, acrylic, polyvinyl chloride,
PET, PETE, PETG, cellophane, silicone, polyurethane, poly-
etherimide, polyamide, and polysulfone.
[0065] InFIG. 37, in one aspect, the obturator has a trans-
parent disc lens 85 as described above with an elastomeric
perimeter seal 88 loosely positioned on the proximal side of
the lens. The seal in one aspect is arranged as an o-ring or a
planar type seal and serves to create a seal between the distal
end of the laparoscope and the proximal face or side of the
disc lens 85. The seal 88 prevents body moisture from con-
tacting the lens of the laparoscope 40 and therefore prevents
condensation from collecting on the laparoscope lens. The
disc lens 85 in one aspect is coated with an anti-fog solution
to prevent condensation from collecting on the surfaces of the
disc lens 85. The elastomeric perimeter seal 88 in one aspect
is formed from various materials such as polyisoprene, sili-
cone, urethane, ethylene propylene diene monomer, Kra-
ton®, nitrile, neoprene, or various closed cell foam materials.
The elastomeric perimeter seal 88 in one aspect is adhered to
the disc lens 85 through an over-molding process. The elas-
tomeric perimeter seal 88 in one aspect is bonded to the disc
lens 85 with an adhesive.
[0066] Accordingly, the present invention provides a visual
insufflation port/obturator. Although this invention has been
described in certain specific embodiments, many additional
modifications and variations would be apparent to those
skilled in the art. It is therefore to be understood that this
invention may be practiced otherwise than specifically
described, including various changes in the size, shape and
materials, without departing from the scope and spirit of the
present invention. Thus, embodiments of the present inven-
tion should be considered in all respects as illustrative and not
restrictive, the scope of the present invention to be determined
by the appended claims and their equivalents rather than the
foregoing description.
1-20. (canceled)
21. A surgical access device comprising an insufflation
obturator comprising:
an elongate body having a longitudinal axis, a proximal
end, a distal end and a body lumen extending from the
proximal end of the elongate body to the distal end of the
elongate body;
a handle connected to the proximal end of the elongate
body;
abladeless, tapered tip at the distal end of the elongate body
and having a tip cavity, the tip cavity being intercon-
nected with the body lumen; the tip having an inner
surface and an outer surface defining a tip wall; the tip
including an insufflation vent hole extending across the
tip wall through the outer surface and the inner surface
and into the tip cavity interconnecting the tip cavity with
outside of the tip;
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an insufflation gas pathway defined from the proximal end
of the elongate body and out through the vent hole for the
delivery of insufflation gas; and

a micro-seal located adjacent to the vent hole and config-

ured such that the entire micro-seal is movable with
respect to the tip between a first position sealing the vent
hole and a second position permitting insufflation gas to
flow out through the vent hole.

22. The obturator of claim 21 wherein the micro-seal fur-
ther includes a spring configured to bias the micro-seal into
the second position.

23. The obturator of claim 21 wherein the micro-seal is in
the first position and pressurization of the obturator by deliv-
ery ofinsufflation gas into the insufflation gas pathway moves
the micro-seal into the second position.

24. The obturator of claim 21 wherein the micro-seal is
configured such that during traversal across a body wall
movement of the micro-seal between the first position and
second position provides an audible or visual indication to the
user that access into a body cavity has been achieved.

25. The obturator of claim 21 wherein the micro-seal
includes an o-ring or an elastomeric seal at its proximal end to
assist in sealing the micro-seal with the inner surface.

26. The obturator of claim 21 wherein the micro-seal is
elongate with an enlarged distal end.

27. The obturator of claim 21 wherein the micro-seal is
partially resident inside the tip cavity and partially resident
outside the obturator.

28. The obturator of claim 21 wherein the vent hole and
micro-seal are substantially coaxial with the longitudinal
axis.

29. The obturator of claim 21 wherein vent hole has a
longitudinal axis that is substantially perpendicular to the
longitudinal axis of the elongate body.

30. The obturator of claim 21 further including a cannula
having a proximal end, a distal end and a central lumen
configured for receiving the obturator; the elongate body and
tip movable into the cannula with the handle extending away
from the proximal end of the cannula and the tip extending
through the distal end of the cannula.

31. The obturator of claim 21 wherein the tip is transparent.

32. A surgical access device comprising an insufflation
obturator comprising:

an elongate body having a longitudinal axis, a proximal

end, a distal end and a body lumen extending from the
proximal end of the elongate body to the distal end of the
elongate body;

a handle connected to the proximal end of the elongate

body;

abladeless, tapered tip at the distal end of the elongate body

and having a tip cavity, the tip cavity being intercon-
nected with the body lumen; the tip having an inner
surface and an outer surface defining a tip wall; the tip
including an insufflation vent hole extending across the
tip wall through the outer surface and the inner surface
and into the tip cavity interconnecting the tip cavity with
outside of the tip;
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an insufflation gas pathway defined from the proximal end
of the elongate body and out through the vent hole for the
delivery of insufflation gas; and

an umbrella valve comprising a stem connected to an

enlarged head; theumbrella valve being located adjacent
to the vent hole; at least a portion of the umbrella valve
being movable with respect to the tip between a first
positionin which the head completely seals the vent hole
and a second position permitting insufflation gas flow
out through the vent hole.

33. The obturator of claim 32 wherein the vent hole and
umbrella valve are substantially coaxial with the longitudinal
axis.

34. The obturator of claim 32 wherein the umbrella valve is
substantially coaxial with the longitudinal axis.

35. The obturator of claim 32 wherein the head of the
umbrella valve is resident outside the obturator and sized and
configured to cover the vent hole when in the first position.

36. The obturator of claim 32 wherein the stem is elasto-
meric and configured to elongate under pressure of insuffla-
tion gas delivered into the insufflation gas pathway permitting
insufflation gas to flow out through the vent hole.

37. The obturator of claim 32 wherein the umbrella valve is
internally positioned proximal to a perpendicular or longitu-
dinal vent hole.

38. A surgical access device comprising an insufflation
obturator comprising:

an elongate body having a longitudinal axis, a proximal

end, a distal end and a body lumen extending from the
proximal end of the elongate body to the distal end of the
elongate body;

a handle connected to the proximal end of the elongate

body;

abladeless, tapered tip at the distal end of the elongate body

and having a tip cavity, the tip cavity being intercon-
nected with the body lumen; the tip having an inner
surface and an outer surface defining a tip wall; the tip
including an insufflation vent hole extending across the
tip wall through the outer surface and the inner surface
and into the tip cavity interconnecting the tip cavity with
outside of the tip;

an insufflation gas pathway defined from the proximal end

of the elongate body and out through the vent hole for the
delivery of insufflation gas; and

a micro-seal located adjacent to the vent hole; the micro-

seal comprising a piston disposed in a cylinder and con-
figured such that the piston is movable with respect to
the tip between a first position sealing the vent hole and
a second position permitting insufflation gas to flow out
through the vent hole.

39. The obturator of claim 38 wherein the micro-seal fur-
ther includes a spring disposed inside the cylinder and con-
figured to bias the piston in the first position.

40. The obturator of claim 38 wherein the vent hole is
substantially perpendicular to the longitudinal axis.

* #* * #* #®



patsnap

TRAFROE) AsEERO
NIF(2E)E US20130331731A1 K (2E)R 2013-12-12
RS US13/964735 iR 2013-08-12

FRIBB(ERD)AGER) NABTER
i (E R AGR) N A EST & ECORPORATION
HETHFERIA)AGE) RMABESTRFECORPORATION

[FRIRBAA TAYLOR SCOTT V
BALSCHWEIT PAUL W
ALBRECHT JEREMY J
JOHNSON GARY M
HILAL SAID
FALKENSTEIN ZORAN

RAAN TAYLOR, SCOTT V.
BALSCHWEIT, PAUL W.
ALBRECHT, JEREMY J.
JOHNSON, GARY M.
HILAL, SAID
FALKENSTEIN, ZORAN

IPCH %S A61B1/00 A61M13/00 A61B1/313

CPCH %S A61B1/00154 A61B1/3132 A61M13/003 A61B1/0008 A61B1/015 A61B1/127 A61B17/3474 A61B90
/361 A61B2017/00907 A61B2017/3441 A61B2017/3454 A61B2017/3456 A61B2017/346 A61B17/3498

R 54 60/828529 2006-10-06 US

H 20 FF 30k US9492062

SAEBEE Espacenet USPTO

R -

‘o\

BETARWSAAE, AESSEHRIG B, BRA/RSHE
R | SUSBRTRARBEEAEBANERSOATRRE , WK
USRS A, MESBHFNGBE  SIMESFBERE , L 11 2
—SEMBEANTAY  BARERARE A EBRARKSAL =

8B BRI BRI AEE. —

12


https://share-analytics.zhihuiya.com/view/97450c54-d1d8-4c86-84a4-93684f24190f
https://worldwide.espacenet.com/patent/search/family/039269264/publication/US2013331731A1?q=US2013331731A1
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=%2220130331731%22.PGNR.&OS=DN/20130331731&RS=DN/20130331731

