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(57) ABSTRACT

A surgical drape (100) is described that is aimed at providing
a way to direct a maximum amount of fluid (e.g., distention
fluid) discharged from the patient’s uterine cavity to a collec-
tion point, such as a fluid management system, during a
hysteroscopic procedure. The surgical drape may include a
cover portion (105) and a collection portion (110) that is
attached to the cover portion (105). The cover portion (105)
may define an opening (115) that provides a surgeon with
surgical access to the patient for performing a medical pro-
cedure. The collection portion (110) may include a main
panel (120) that can be attached to the patient’s back distally
ofthe gluteal cleft (e.g., viaan adhesive strip). The main panel
(110) may include a pocket (170), via which the surgeon may
insert his hands to position the main panel (110) under the
patient without disturbing the sterile field.
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SURGICAL DRAPE FOR COLLECTING
DISCHARGED FLUID

FIELD OF THE INVENTION

[0001] The present invention relates generally to surgical
drapes used in medical procedures in which fluid that is
discharged from the patient is to be collected, such as in
hysteroscopic procedures.

BACKGROUND

[0002] In certain medical procedures in which a body cav-
ity is inspected, distention fluid may be used to facilitate the
examination. For example, during a hysteroscopic procedure,
which may be used to treat various types of intra-uterine
abnormalities such as menorrhagia, uterine polyps, fibroids,
etc., the uterine cavity may be inspected using endoscopy via
the patient’s cervix. Such a procedure typically involves pass-
ing a hysteroscope transvaginally through a dilated cervix and
into the uterine cavity. The cavity may then be distended to
allow for proper inspection by introducing a fluid or gas into
the cavity to expand the cavity.

[0003] In cases in which a distending fluid, such as an
electrolytic solution (e.g., saline) or non-electrolytic solution
(e.g., glucose, glycine, etc.) is used to insufflate the uterine
cavity, there may be a risk of fluid overload and intoxication
of the patient as a result of over-absorption of the fluid
through the uterine wall. The amount of fluid absorbed by the
patient during the procedure depends on the patient’s
anatomy and metabolism, as well as the duration of the pro-
cedure.

[0004] Accordingly, there is a need for surgical drapes and
methods for facilitating the accurate monitoring of fluid
absorption by the patient during a medical procedure such as
a hysteroscopy. Accurate fluid monitoring may allow a sur-
geon to have the maximum amount of time to perform and
complete the procedure while ensuring a safe and effective
outcome for the patient.

BRIEF SUMMARY OF EXAMPLE
EMBODIMENTS

[0005] Accordingly, embodiments of surgical drapes and
methods for collecting fluids discharged from a patient cavity,
such as during a hysteroscopic procedure, are provided. The
surgical drape may include a cover portion defining an open-
ing configured to provide surgical access to a patient and a
collection portion attached to the cover portion. The collec-
tion portion may comprise a main panel extending between
two side panels. The main panel may be configured to be
disposed under the patient’s buttocks in a first nominal plane,
and each side panel may be arranged in a second nominal
plane that is at an angle with respect to the first nominal plane
so as to form a trough for directing fluid discharged from the
patient to a collection point.

[0006] Insome cases,adistal edge of the mainpanel may be
configured to be attached to an underside of the patient’s body
distally of the gluteal cleft. The distal edge of the main panel
may comprise an adhesive strip. At least a portion of a lateral
edge of each side panel may be configured to be attached to a
corresponding thigh of the patient and may, in some cases,
comprise an adhesive strip.

[0007] In some embodiments, the collection portion may
define a distal edge. The distal edge of the collection portion
may be configured to be attached to the patient’s body such
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that the trough surrounds the patient’s gluteal cleft and at least
a portion of the patient’s buttocks. Additionally or alterna-
tively, the collection point may comprise a collection pouch
configured to direct the fluid discharged from the patient to a
collection system for measuring a volume of the fluid. The
collection portion may be integrally formed with the collec-
tion pouch. Moreover, the collection portion may be attached
to the cover portion via the collection pouch. The collection
portion may comprise a plastic material, and the fluid dis-
charged from the patient may comprise distention fluid.

[0008] In other embodiments, a method of monitoring a
distention fluid deficit level in a patient undergoing a hyst-
eroscopy is provided. According to embodiments of the
method, the patient is positioned in a lithotomy position, and
a surgical drape is placed over the patient. The surgical drape
may comprise a cover portion defining an opening and a
collection portion attached to the cover portion. The surgical
drape may be arranged such that the cover portion covers the
patient’s body and the opening is positioned to provide sur-
gical access to the patient’s pelvic region. A main panel of the
collection portion may be disposed under the patient’s but-
tocks in a first nominal plane. In addition, each of two side
panels of the collection portion that extend from the main
panel may be arranged such that each side panel is in a second
nominal plane that is at an angle with respect to the first
nominal plane so as to form a trough for directing distention
fluid discharged from the patient to a collection point.

[0009] In some cases, disposing the main panel may
include attaching a distal edge of the main panel to an undet-
side of the patient’s body distally of the gluteal cleft. Further-
more, arranging each of the two side panels may include
attaching at least a portion of a lateral edge of each side panel
to a corresponding thigh of the patient. Additionally or alter-
natively, the distention fluid may be collected at the collection
point via a collection pouch and directed to a collection sys-
tem for measuring a volume of the fluid.

[0010] In still other embodiments, a method of manufac-
turing a surgical drape may be provided. The method may
include defining an opening in a cover portion, wherein the
opening is configured to provide surgical access to a patient.
The method may further include forming a collection portion
comprising a main panel extending between two side panels
and attaching the collection portion to the cover portion at
first and second connection interfaces. The main panel may
be configured to be disposed under the patient’s buttocks in a
first nominal plane, and each side panel may be configured to
be arranged in a second nominal plane that is at an angle with
respect to the first nominal plane so as to form a trough for
directing fluid discharged from the patient to a collection
point.

[0011] Insome cases, an adhesive strip may be disposed on
a distal edge of the main panel such that the adhesive strip is
configured to attach the distal edge of the main panel to the
underside of the patient’s body distally of the gluteal cleft.
Furthermore, an adhesive strip may be disposed on at least a
portion of the lateral edge of each side panel such that the
adhesive strip is configured to attach the respective portion to
the patient’s body. In some embodiments, a collection pouch
may be provided proximate the collection point. The collec-
tion pouch may be configured to direct the fluid to a collection
system for measuring a volume of the fluid. The collection
pouch may be integral to at least one of the main panel or the
side panels of the collection portion.
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[0012] Instill other embodiments, a surgical drape may be
provided that includes a cover portion defining an opening
configured to provide surgical access to a patient and a col-
lection portion attached to the cover portion. The collection
portion may comprise a collection pouch and a main panel
extending from the collection pouch. The main panel may be
configured to be disposed under the patient’s buttocks so as to
direct fluid discharged from the patient to a collection point
via the collection pouch.

[0013] Insome cases,a distal edge of the main panel may be
configured to be attached to an underside of the patient’s body
distally of the gluteal cleft. At least a portion of each side edge
of the main panel may be configured to be attached to a
corresponding part of the patient’s underside. The distal edge
and the side edges of the main panel may, for example, com-
prise adhesive strips.

[0014] In some embodiments, the surgical drape may fur-
ther comprise a barrier strip disposed proximate a distal edge
of the main panel that is configured to urge the distal edge
towards contact with the patient’s body so as to reduce a flow
of the fluid discharged from the patient distally withrespect to
the barrier strip.

[0015] In still other embodiments, a surgical drape is pro-
vided that includes a cover portion and a collection portion
attached to the cover portion. The cover portion may define an
opening configured to provide surgical access to a patient.
The collection portion may comprise a collection pouch and
a main panel extending from the collection pouch. The main
panel may be configured to be disposed under the patient’s
buttocks so as to direct fluid discharged from the patient to a
collection point via the collection pouch.

[0016] Insome cases,adistal edge of the main panel may be
configured to be attached to an underside of the patient’s body
distally of the gluteal cleft. The main panel may include side
edges. between which the distal edge may extend, and at least
a portion of each side edge of the main panel may be config-
ured to be attached to a corresponding part of the patient’s
underside. The distal edge and the side edges of the main
panel may comprise adhesive strips.

[0017] Insomeembodiments, the surgical drape may com-
prise a barrier strip disposed proximate a distal edge of the
main panel configured to urge the distal edge towards contact
with the patient’s body so as to reduce a flow of the fluid
discharged from the patient distally with respect to the barrier
strip. Moreover, in some cases, the main panel may comprise
apocket configured to receive at least one hand of an operator
for allowing the operator to position the collection portion
while maintaining a sterile field. The cover portion may
define a slit, and the pocket may be accessible via the slit. The
slit may be defined proximate a lower edge of the opening of
the cover portion. An upper edge of the slit may be connected
to a corresponding rear edge of an opening of the collection
pouch.

[0018] In some cases, the surgical drape may further com-
prise a reinforcing member disposed proximate an opening of
the collection pouch and configured to urge the collection
pouch to maintain an open configuration. The collection por-
tion may be configured to collect distention fluid discharged
from the patient.

[0019] In still other embodiments, a method of monitoring
a distention fluid deficit level in a patient undergoing a hyst-
eroscopy is provided that includes positioning the patient in a
lithotomy position; placing a surgical drape over the patient,
wherein the surgical drape comprises a cover portion defining
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an opening and a collection portion attached to the cover
portion, such that the cover portion covers the patient’s body
and the opening is positioned to provide surgical access to the
patient’s pelvic region; and disposing a main panel of the
collection portion under the patient’s buttocks such that dis-
tention fluid discharged from the patient is collected via a
collection pouch of the collection portion.

[0020] Disposing the main panel may, in some cases, com-
prise attaching a distal edge of the main panel to an underside
ofthe patient’s body distally of the gluteal cleft. Attaching the
distal edge of the main panel may comprise accessing a
pocket defined by the main panel, wherein the pocket is
configured to maintain a sterile field. In some cases, the
method may further comprise directing the distention fluid to
a collection system for measuring a volume of the fluid.

[0021] In still other embodiments, a method of manufac-
turing a surgical drape is provided that comprises defining an
opening in a cover portion, wherein the opening is configured
to provide surgical access to a patient; and forming a collec-
tion portion comprising a main panel and a collection pouch
configured to collect distention fluid discharged from the
patient, where the main panel is configured to be disposed
under the patient’s buttocks so as to direct fluid discharged
from the patient to the collection pouch.

[0022] In some cases, the method may further comprise
disposing an adhesive strip on a distal edge of the main panel
such that the adhesive strip is configured to attach the distal
edge of the main panel to the underside of the patient’s body
distally of the gluteal cleft. The method may further comprise
defining a slit in the cover portion proximate a lower edge of
the opening of the cover portion and/or connecting an upper
edge of the slit to a corresponding rear edge of an opening of
the collection pouch. Additionally or alternatively, a reinforc-
ing member may be provided proximate an opening of the
collection pouch, wherein the reinforcing member is config-
ured to urge the collection pouch to maintain an open con-
figuration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale, and
wherein:

[0024] FIG. 1shows a conventional surgical drape covering
a patient;
[0025] FIG. 2 shows a surgical drape covering a patient in

accordance with an exemplary embodiment of the present
invention;

[0026] FIG. 3illustrates a view of the surgical drape of FIG.
2 from the position of the surgeon in accordance with an
exemplary embodiment of the present invention;

[0027] FIG. 4 illustrates a side view cross-section of the
surgical drape of FIG. 3 in accordance with an exemplary
embodiment of the present invention;

[0028] FIG. 5illustrates a perspective view of the collection
pouch and collection portion of the surgical drape of FIG. 2
with the cover portion removed for purposes of explanation in
accordance with an exemplary embodiment of the present
invention;

[0029] FIG. 5A illustrates a close-up view of the edges of
the main panel and a side panel of the collection portion of the
surgical drape of FIG. 5;
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[0030] FIG. 6 shows a simplified top plan view of the sur-
gical drape lying on a flat surface in accordance with an
exemplary embodiment of the present invention;

[0031] FIG. 7 illustrates a flowchart of a method for moni-
toring a distention fluid deficit level using a surgical drape in
accordance with another exemplary embodiment of the
present invention;

[0032] FIG. 8illustrates a flowchart of a method for manu-
facturing a surgical drape in accordance with another exem-
plary embodiment of the present invention;

[0033] FIG. 9 shows a surgical drape covering a patient in
accordance with another exemplary embodiment of the
present invention,;

[0034] FIG. 10 illustrates a view of the surgical drape of
FIG. 9 from the position of the surgeon in accordance with an
exemplary embodiment of the present invention;

[0035] FIG. 11 illustrates a side view cross-section of the
surgical drape of FIG. 10 in accordance with an exemplary
embodiment of the present invention;

[0036] FIG. 12 illustrates a side view cross-section of the
surgical drape of FIG. 10 having a barrier strip in accordance
with an exemplary embodiment of the present invention;
[0037] FIG. 13 illustrates a perspective view of the collec-
tion pouch and collection portion of the surgical drape of FIG.
9 with the cover portion removed for purposes of explanation
in accordance with an exemplary embodiment of the present
invention;

[0038] FIG. 14 shows a simplified top plan view of the
surgical drape of FIG. 9 lying on a flat surface in accordance
with an exemplary embodiment of the present invention;
[0039] FIGS. 15A and 158 illustrate a simplified perspec-
tive view of the collection portion of the surgical drape of
FIG. 9 with portions removed for purposes of explanation to
show how an operator may position the main panel in accor-
dance with an exemplary embodiment of the present inven-
tion;

[0040] FIG. 16 shows a surgical drape covering a patient in
accordance with another exemplary embodiment of the
present invention; and

[0041] FIG. 17 illustrates a simplified perspective view of
the cover portion and the collection portion of FIG. 16 with
parts removed for showing how a surgeon may access a
pocket of the main panel via a slit formed in the cover portion.

DETAILED DESCRIPTION

[0042] Some embodiments of the present invention will
now be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all, embodi-
ments of the invention are shown. Indeed, various embodi-
ments of the invention may be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will satisfy applicable legal
requirements. Like reference numerals refer to like elements
throughout.

[0043] As used herein, the terms “distal” and “distally”
refer to a location farthest from the surgeon performing the
medical procedure, and the terms “proximal” and “proxi-
mally” refer to a location closest to the surgeon performing
the medical procedure. Furthermore, although each example
described herein refers to distention of the uterine cavity
during a hysteroscopy, embodiments of the described inven-
tion may be used to collect fluid other than or in addition to
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distending media and/or fluid discharged from other body
cavities during other medical procedures.

[0044] As described above, conventional hysteroscopic
procedures typically involve the introduction of distention
fluid to expand the uterine cavity and allow the surgeon a
better view of the uterine cavity. Turning to FIG. 1, for
example, the patient 5 (shown in dashed lines) may be placed
on an examining table 10 and positioned in a lithotomy posi-
tion, as shown, such as through the use of stirrups. A conven-
tional drape 15 may be placed over the patient’s body 5 for the
duration of the procedure. The conventional drape 15 typi-
cally includes an opening 20 that is positioned so as to allow
surgical access to the patient’s pelvic region. The drape 15
may include or be attached to a fluid collection pouch 30 that
forms a trough for the purpose of collecting fluid that is
discharged from the patient’s uterine cavity.

[0045] In this regard, during a hysteroscopic procedure in
which a conventional drape 15 is used, fluid discharged from
the patient’s uterus during insufflation is presumed to flow
into the collection pouch 30, from which it is directed via a
collection tube 35 for manual measurement or to a fluid
management system that is configured to measure fluid
inflow and outflow by weight so as to provide real-time,
accurate monitoring of fluid deficit. The fluid deficit that is
measured (e.g., the difference between the fluid inflow to and
the fluid outflow from the uterus) is considered fluid that has
been absorbed by the patient’s uterine wall. Thus, as fluid
deficit levels approach an upper limit of what is considered to
be “safe” for the patient, the surgeon is alerted so that he or
she may stop the hysteroscopic procedure to avoid additional
fluid absorption by the patient (e.g., to avoid the risk of
excessive fluid intravasation, intravascular fluid overload,
and/or pulmonary complications).

[0046] Often, however, the level of fluid deficit, although
accurately measured manually or by the fluid management
system, does not correspond to the amount of fluid that has
actually been absorbed by the patient’s body. This is because
some of the fluid discharged from the patient’s uterus flows
out of the cervix and vagina and is not collected by the
collection pouch 30. Rather, some fluid may be soaked up by
towels or blankets that may be provided under the patient’s
body (e.g., between the patient’s body and the examining
table surface 25) or may spill onto the floor 40. Such misdi-
rected fluid is not considered in the inflow-outflow calcula-
tion.

[0047] As aresult, a surgeon may be instructed (e.g., by the
fluid management system) to stop a hysteroscopic procedure
prematurely when there are indications that the patient is
approaching an absorption limit (e.g., when the fluid deficit
level, as calculated, is at or near a threshold level). If the
surgeon abides by the warnings and stops the procedure pre-
maturely, the procedure may be incomplete, which may
adversely affect the outcome of the procedure and cause
unnecessary discomfort to the patient and/or require repeat
procedures to be performed. If the surgeon does not abide by
the warnings (e.g., if the surgeon believes some of the fluid
discharged is not being collected or considered and that the
patient is, in fact not close to the threshold fluid absorption
level) and continues the procedure, there is a risk that the
patient may be putin danger of suffering from excessive fluid
intravasation and fluid over-absorption.

[0048] Embodiments of the present invention are thus
aimed at providing a way to direct a maximum amount of the
fluid discharged from the patient’s uterine cavity to a collec-
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tion point, such as a downstream fluid management system.
Turning to FIGS. 2-6 and 9-15B, embodiments of a surgical
drape 100 are shown that include a cover portion 105 and a
collection portion 110 that is attached to the cover portion and
is placed under and behind the patient’s buttocks, as
described below. The cover portion 105 may define an open-
ing 115 that is configured to provide a surgeon with surgical
access to a patient for performing a medical procedure, such
as access to the pelvic region for performing a hysteroscopy.
[0049] According to one embodiment shown in greater
detail in FIGS. 3, 4, and 5, the collection portion 110 may
include a main panel 120 extending between two side panels
125, 126. The main panel 120 may be configured to be dis-
posed under the patient’s buttocks 130 ina first nominal plane
P1, whereas each side panel 125, 126 may be arranged in a
second nominal plane P2, P2' that is at an angle with respect
to the first nominal plane so as to form a trough 135 for
directing fluid discharged from the patient to a collection
point 140. The main panel 120 may be arranged so as to
minimize fluid loss from fluid flowing distally of (away from)
the collection point 140, whereas the side panels 125, 126
may be configured and arranged to minimize lateral fluid loss.
In this way, fluid discharged from the patient’s uterine cavity
via the cervix and vagina may be funneled and encouraged to
flow towards the collection point 140, rather than being dis-
persed and soaking into any materials on which the patient is
lying or falling onto the floor.

[0050] Inparticular, adistal edge 145 of the main panel 120
may be configured to be attached an underside of the patient’s
body distally of the gluteal cleft to the level of the lower back.
For example, the distal edge 145 of the main panel 120 may
include an adhesive strip 147. In such embodiments, as the
patient is being positioned on the examining table 150, the
adhesive strip 147 may be exposed (e.g., by peeling off a film
layer 149 covering the adhesive strip 147, as shown in FIG.
5A), and the distal edge 145 carrying the adhesive strip may
be pressed to the patient’s skin to hold the main panel 120 in
place. In some embodiments, the adhesive strip 147 may
extend continuously along the length of the distal edge 145. In
other embodiments, multiple adhesive patches may be pro-
vided along the distal edge 145. In still other embodiments,
side edges 146 (shown in FIG. 5) and other portions (e.g., a
central region) of the main panel 120 may also be provided
with an adhesive strip or patches, such that the side edges may
also be pressed and adhered to the patient’s buttocks.

[0051] With continued reference to FIGS. 3, 4, and 5, the
side panels 125, 126 may be configured to be attached to a
corresponding thigh of the patient in some embodiments. For
example, at least a portion of a lateral edge 155 of each side
panel 125, 126 may be configured to be attached to an inner
surface of the patient’s thigh, so as to form the trough 135
when the patient is in the lithotomy position (as depicted in
the figures). As described above with respect to the main
panel 120, the portion of the lateral edge 155 of each side
panel 125, 126 may comprise an adhesive strip to aid in the
respective side panel being secured to the patient’s thighs, as
shown in FIG. 5A. Moreover, additional adhesive strips may
be provided along other sides and portions of the side panels
125, 126 (e.g., in a central region of the side panels) to
facilitate the attachment of the panels to the patient’s skin.
[0052] Although the depicted embodiments include an
adhesive strip on portions of the main panel 120 and/or the
side panels 125, 126, the main panel and side panels may be
secured in place with respect to the patient in other ways, as
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well. For example, the panels may, in some cases, be tied
around a waist and/or thighs of the patient for securing them
in place. Moreover, one or more portions of the main panel
and/or side panels may include elastic or other materials that
can be disposed around the patient’s corresponding body part
to hold the collection portion 110 in place.

[0053] Accordingly, in some embodiments, the collection
portion 110 may define the distal edge 145, and the distal edge
of the collection portion may be configured to be attached to
the patient’s body such that the trough 135 surrounds the
patient’s gluteal cleft and at least a portion of the patient’s
buttocks. In this way, fluid that may otherwise be directed via
the gluteal cleft away from the collection portion 110 (e.g,,
toward the patient’s back) may be re-directed by the main
panel 120 and/or side panels 125, 126 toward the collection
portion 110 and the collection point 140 to provide for a more
accurate collection and measurement of the fluid discharge.
[0054] Insomeembodiments, the collection point 140 may
comprise a collection pouch 160 that is configured to direct
the fluid discharged from the patient to a collection system for
measuring a volume of the fluid. The main panel 120 and/or
the side panels 125, 126 may, in some cases, be continuous
with the collection pouch 160 so as to funnel fluid into the
collection pouch. The collection pouch 160 may, for example,
include a mesh or filter 165 that is configured to separate out
tissue or particles greater than a certain size that may be
carried by the discharge so as to allow only the liquid part of
the discharge to advance to the collection system for mea-
surement and analysis. The collection system may, in some
cases, be a fluid management system, such as a DOLPHIN®
1T Hysteroscopic Fluid Management System made by Gyrus
ACMI of Southborough, Mass. In other cases, the fluid may
be directed to a point downstream where it can be manually
measured (e.g., by a nurse or technician).

[0055] To facilitate the funneling of liquid discharge from
the patient to the collection point 140, the collection portion
110 may be integrally formed with the collection pouch 160.
Alternatively, the collection pouch 160 may be separate from
the collection portion 130 and may be deigned to be attached
to the outer surface of the main panel 120 of the collection
portion to secure the collection pouch 160 in place. In some
embodiments, the collection portion 110 and/or the collection
pouch 160 may be made at least partially of a hydrophobic
material, such as a plastic material (e.g., polypropylene, etc.),
to facilitate in directing the flow of discharge from the uterine
cavity to the collection point 130 so as to allow for more
accurate analysis and measurement. Moreover, in some cases,
the plastic material of the collection portion 110 and/or the
collection pouch 160 may be impregnated with an antimicro-
bial. In some cases, at least parts of the surgical drape 100
(e.g., the cover portion 105) may be made of nonwoven fab-
ric, such as SMS fabric (spunbond+meltblown+spunbond
fabric), in which two layers of spunbond material are com-
bined with one layer of meltblown material to form the non-
woven fabric.

[0056] Alternatively or additionally, the collection pouch
160 may be designed such that the collection portion 110 may
be attached to the cover portion 105 via the collection pouch.
In this regard, as shown in FIGS. 2 and 3, a front edge 162 of
the collection pouch 160 may extend towards and attach to an
access panel 117 of the cover portion 105 at a connection
interface 164. The collection portion 110, by virtue of its
attachment to or being integral with the collection pouch 160,
may thus be connected to the cover portion 105, such that the
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cover portion, collection pouch, and collection portion form a
unitary surgical drape 100 in some embodiments. In some
embodiments, the cover portion 105, the collection portion
110, the collection pouch 160, and/or the main panel 120 may
be provided as separate pieces that can be attached to each
other at the point of use to form the surgical drape 100, such
as using an adhesive or via heat sealing. For example, in some
cases, the operator, such as a surgeon, nurse, or technician,
may assemble the surgical drape 100 from the separate pieces
prior to using the drape in a procedure.

[0057] A simplified view of the surgical drape 100 laid out
flat (e.g., laid out on a flat surface as opposed to covering a
patient) is shown in FIG. 6. As depicted and described above,
the surgical drape may include a cover portion 105, a collec-
tion pouch 160, and an underlying and attached collection
portion 110 (e.g., attached via the collection pouch to the
cover portion at first and second connection interfaces 164 as
described above). Moreover, in some embodiments, the cover
portion 105 itself may define a shape configured to aid in
covering the patient’s body when the patient is in a lithotomy
position, as pictured in FIG. 2. For example, the cover portion
105 may include a main section 106 configured to cover a
majority of the patient’s body, two leg sections 107 config-
ured to be draped over the patient’s raised legs, and a front
section 108 positioned behind the collection pouch 160 and
configured to be draped over a front section of the examining
table, between the patient’s legs, as shown in FIG. 2.

[0058] Accordingly, embodiments of the surgical drape
100 may be used to allow a surgeon to more accurately
monitor a distention fluid deficit level in a patient undergoing
a hysteroscopy procedure. Turning to FIG. 7, for example, a
method of monitoring a distention fluid deficit level in a
patient undergoing a hysteroscopy is shown. According to
embodiments of the method, the patient may be placed in a
lithotomy position on an examining table at Block 200, such
as through the use of stirrups, as shown in FIG. 2. A surgical
drape, such as embodiments of the surgical drape described
above with reference to FIGS. 2-6, may be placed over the
patient at Block 210. The surgical drape may include a cover
portion defining an opening and a collection portion attached
to the cover portion, such that the cover portion covers the
patient’s body and the opening can be positioned to provide
surgical access to the patient’s pelvic region.

[0059] A main panel of the collection portion may be dis-
posed under the patient’s buttocks in a first nominal plane
(e.g., the plane of the surface of the examining table) at Block
220. Furthermore, each of two side panels of the collection
portion that extend from the main panel may be arranged such
that each side panel is in a second nominal plane that is at an
angle with respect to the first nominal plane at Block 230 so
as to form a trough for directing distention fluid discharged
from the patient to a collection point, as described above.
[0060] In some embodiments, disposing the main panel of
the collection portion may include attaching a distal edge of
the main panel to an underside of the patient’s body distally of
the gluteal cleft, so as to prevent distention fluid from being
conducted by the gluteal cleft distally, toward the patient’s
back. In addition, arranging each of the two side panels may
include attaching at least a portion of a lateral edge of each
side panel to a corresponding thigh of the patient, so as to
minimize or eliminate the amount of distention fluid that may
flow outward and away from the collection point and, instead,
redirect any such flow toward the collection point. In some
embodiments, the distention fluid may be collected at the
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collection point via a collection pouch and directed to a col-
lection system for measuring a volume of the fiuid at Block
240.

[0061] Turning to FIG. 8, a method of manufacturing a
surgical drape according to embodiments of the invention
described above is provided. According to embodiments of
the method, an opening may be defined in a cover portion at
Block 300, where the opening is configured to provide surgi-
cal access to a patient. A collection portion may be formed
comprising a main panel extending between two side panels
at Block 310. The collection portion may be attached to the
cover portion at first and second connection interfaces at
Block 320, as described above. The main panel may thus be
configured to be disposed under the patient’s buttocks in a
first nominal plane, and each side panel may be arranged in a
second nominal plane that is at an angle with respect to the
first nominal plane so as to form a trough for directing fluid
discharged from the patient to a collection point.

[0062] In some embodiments, an adhesive strip may be
disposed on a distal edge of the main panel at Block 330, such
that the adhesive strip is configured to attach the distal edge of
the main panel to the underside of the patient’s body distally
of the gluteal cleft as described above. In addition, an adhe-
sive strip may be disposed on at least a portion of the lateral
edge of each side panel at Block 340, such that the adhesive
strip is configured to attach the respective portion to the
patient’s body (e.g., by attaching to the inner thigh, as
described above). In some cases, a collection pouch may be
provided proximate the collection point that is configured to
direct the fluid to a collection system for measuring a volume
of fluid. In this regard, the collection pouch may, in some
embodiments, be integral to at least one of the main panel or
the side panels of the collection portion.

[0063] Although in the embodiment described above and
shown in FIGS. 2-6 a main panel 120 and side panels 125,126
are provided to create a trough for directing the discharged
fluid toward the collection point 140, in some embodiments a
surgical drape is provided in which the collection portion
includes a main panel in a single plane that is configured to
direct fluid to the collection point, without the need for side
panels. With reference to FIGS. 9-15B, for example, a surgi-
cal drape is provided that includes a cover portion 105 and a
collection portion 110 that is attached to the cover portion and
is placed under and behind the patient’s buttocks, as
described below. As described above with respect to the
embodiments of FIGS. 2-6, the cover portion 105 may define
an opening 115 that is configured to provide a surgeon with
surgical access to a patient for performing a medical proce-
dure, such as access to the pelvic region for performing a
hysteroscopy.

[0064] Asshown in FIGS. 9-11, for example, the collection
portion 110 may comprise a collection pouch 160 and a main
panel 120 extending from the collection pouch. The main
panel may be configured to be disposed under the patient’s
buttocks 130 so as to direct fluid discharged from the patient
to a collection point 140 via the collection pouch 160. In
particular, a distal edge 145 of the main panel 120 may be
configured to be attached an underside of the patient’s body
distally of the gluteal cleft to the level of the lower back. For
example, the distal edge 145 of the main panel 120 may
include an adhesive strip 147. In such embodiments, as the
patient is being positioned on the examining table 150, the
adhesive strip 147 may be exposed (e.g., by peeling off a film
layer 149 covering the adhesive strip 147, as shown in FIG.
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5A), and the distal edge 145 carrying the adhesive strip may
be pressed to the patient’s skin to hold the main panel 120 in
place. In some embodiments, the adhesive strip 147 may
extend continuously along the length of the distal edge 145. In
other embodiments, multiple adhesive patches may be pro-
vided along the distal edge 145. In still other embodiments,
side edges 146 (shown in FIG. 13) and other portions (e.g., a
central region) of the main panel 120 may also be provided
with an adhesive strip or patches, such that the side edges may
also be pressed and adhered to the patient’s buttocks and/or
thighs.

[0065] Accordingly, in some embodiments, the collection
portion 110 may define the distal edge 145, and the distal edge
of the collection portion may be configured to be attached to
the patient’s body such that the main panel 120 surrounds the
patient’s gluteal cleft and at least a portion of the patient’s
buttocks 130. In this way, fluid that may otherwise be directed
via the gluteal cleft away from the collection portion 110
(e.g., toward the patient’s back) may be re-directed by the
main panel 120 toward the collection portion 110 and the
collection point 140 to provide for a more accurate collection
and measurement of the fluid discharge.

[0066] By way of comparison, in a conventional surgical
drape 15, such as the one shown in FIG. 1, an attempt is made
to collect fluid discharged from the patient in the fluid collec-
tion pouch 30 by adhering a portion of the drape forming the
opening 20 to the perineal region of the patient, below the
vaginal orifice. Such a configuration is less than ideal, how-
ever, as fluid discharged from the vaginal orifice typically
trickles down into the perineal region and breaks the adhesive
bond between the patient and the portion of the drape 15 near
the opening 20. Once the adhesive bond, which may not have
been very strong to begin with considering the curvature,
clefts, skin texture, and/or hair on the patient’s body interfer-
ing with formation of the bond, is broken, fluids in the con-
ventional scenario typically run down the perineum, behind
the drape, and are not taken into account by the collection
system. Such fluid that is lost is improperly considered to be
deficit, as noted above.

[0067] In contrast, however. embodiments of the surgical
drape 100 shown in FIGS. 9 and 11 allow any fluid that runs
down the patient’s perineum to be deflected by the main panel
120 and funneled to the collection point 140.

[0068] Inanefforttoevaluate the effectiveness of the inven-
tive drape in comparison to a conventional drape, the inven-
tors conducted three comparative trials with the use of a
pelvic model (gynecologic Simulator) in which a known
amount of saline solution was introduced into the pelvic
model and the outflow of saline solution was measured and
recorded. Because no absorption of solution is possible using
the pelvic model, the difference between the inflow amount
and the outflow amount in each trial represented a loss, or
deficit, of fluid.

[0069] For the conventional drape, a deficit of saline solu-
tion was recorded of between 340 ml and 820 ml, whereas no
loss was observed in trials in which embodiments of the
surgical drape 100 shown in FIG. 9 were used. The trials were
conducted at a pressure of 50 mmHg and had a duration of 60
seconds, with approximately between 860 ml saline to 1260
ml saline flowing into the patient. Tables A and B below
summarize the results of the trials for both the conventional
drape 15 (Table A) and the embodiments of the improved
surgical drape 100 (Table B).
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TABLE A
Conventional Drape
Duration: 60 seconds
Pressure: 50 mmHg
Trial No. Saline Introduced (ml) Loss (Deficit) (ml)
1 1250 340
2 862 482
3 1260 820
TABLE B

Inventive Drape

Duration: 60 seconds
Pressure: 50 mmHg

Trial No. Saline Introduced (ml) Loss (Deficit) (ml)
1 1255 0
2 1059 0
3 1131 0

[0070] As noted above with respect to the embodiment
shown in FIGS. 2-6, in the embodiments of FIGS. 9-15B, the
collection point 140 may comprise a collection pouch 160
that is configured to direct the fluid discharged from the
patient to a collection system for measuring a volume of the
fluid. The main panel 120 may, in some cases, be continuous
with the collection pouch 160 so as to funnel fluid into the
collection pouch. To facilitate the funneling of liquid dis-
charge from the patient to the collection point 140, the col-
lection portion 110 may be integrally formed with the collec-
tion pouch 160. Alternatively, the collection pouch 160 may
be separate from the collection portion 130 and may be
deigned to be attached to the outer surface of the main panel
120 of the collection portion to secure the collection pouch
160 in place. In some embodiments, the collection portion
110 and/or the collection pouch 160 may be made at least
partially of a hydrophobic material, such as a plastic material,
to facilitate in directing the flow of discharge from the uterine
cavity to the collection point 130 so as to allow for more
accurate analysis and measurement.

[0071] Alternatively or additionally, the collection pouch
160 may be designed such that the collection portion 110 may
be attached to the cover portion 105 via the collection pouch.
In this regard, as shown in FIGS. 10 and 11, a front edge 162
of the collection pouch 160 may extend towards and attach to
an access panel 117 of the cover portion 105 at a connection
interface 164. The collection portion 110, by virtue of its
attachment to or being integral with the collection pouch 160,
may thus be connected to the cover portion 105, such that the
cover portion, collection pouch, and collection portion form a
unitary surgical drape 100 in some embodiments.

[0072] A simplified view of the surgical drape 100 laid out
flat (e.g., 1aid out on a flat surface as opposed to covering a
patient) is shown in FIG. 14. As depicted and described
above, the surgical drape may include a cover portion 105, a
collection pouch 160, and an underlying and attached collec-
tion portion 110 (e.g., attached via the collection pouch to the
cover portion at first and second connection interfaces 164 as
described above). Moreover, in some embodiments, the cover
portion 105 itself may define a shape configured to aid in
covering the patient’s body when the patient is in a lithotomy
position, as pictured in FIGS. 9 and 16 and described above.
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For example, the cover portion 105 may include a main sec-
tion 106 configured to cover a majority of the patient’s body,
two leg sections 107 configured to be draped over the
patient’s raised legs, and a front section 108 positioned
behind the collection pouch 160 and configured to be draped
over a front section of the examining table, between the
patient’s legs, as shown in FIGS. 9 and 16.

[0073] Insomeembodiments, withreferenceto FIGS. 15A,
15B, and 17, the main panel 120 of the collection portion 110
may further comprise a pocket 170 proximate a distal edge
145 of the main panel. The pocket 170 may comprise, for
example, a first wall 172 and a second wall 174, with the
pocket 170 being formed therebetween. In some cases, for
example, the distal edge 145 may be formed by an interface
between the first and second walls 172, 174, which may, in
some cases, be a fold line where a single sheet of material
forming the main panel 120 is folded over to form the pocket
170 or where separate sheets of material forming the first and
second walls 172, 174 are bonded or otherwise adhered
together to form the pocket 170. The first and second walls
172, 174 may also be bonded or otherwise adhered together
along their respective side edges 146 to form a pocket 170 that
is closed on three sides.

[0074] Accordingly, in some embodiments, the pocket 170
may be configured to receive one or both hands of an operator,
such as the surgeon, as shown, so as to facilitate the manipu-
lation and placement of the collection portion 110 while
maintaining a sterile condition of the operator. For example,
as shown in FIGS. 15A and 17, the surgeon may place his or
her hands in the pocket 170 when positioning the main panel
120 under the patient’s buttocks 130, and the pocket may at
the same time serve to maintain a sterile field by protecting
the surgeon’s hands and sleeves from any fluid or contami-
nation from the patient’s body.

[0075] Fora surgical procedure, for example, a patient may
be positioned on the examining table 150 after anesthesia has
been administered and the patient’s lower abdomen,
perineum, and vaginal area have been prepped with antiseptic
solution. The sterile surgical drape 100 may then be placed on
the patient. In embodiments in which a pocket 170 is pro-
vided, the surgeon or other operator can wash his or her hands
and put on a sterile gown and gloves, creating a sterile field,
before the drape is applied and before the collection portion
110 is positioned. In this regard, the pocket 170, which may
extend the full length of the main panel 120 as shown in some
cases, can be used to maintain sterility during placement of
the main panel under the patient’s burtocks 130.

[0076] In FIG. 15A, for example, the operator (e.g., the
surgeon) may have exposed the adhesive strips along the
distal edge 145 and side edges 146 and may insert his or her
hands into the pocket 170. As shown in FIG. 15B, other
personnel in the operating room, such as nurses, technicians,
or other doctors, may assist the operator by lifting up the
patient’s lower body (as depicted by the arrows) so that there
is clearance between the patient’s buttocks 130 and the exam-
ining table 150. The operator may then move the collection
portion 110 into place under the patient’s buttocks, as shown,
using the pocket 170. Once the main panel 120 is in the
appropriate location under the patient’s buttocks 130, the
operator may move his or her hand or hands within the pocket
170 to press along the adhesive strips to create an adhesive
bond between the main panel and the patient’s skin, attaching
the collection portion 110 to the corresponding parts of the
patient’s buttocks and/or thighs. Once the main panel 120 is in
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place and adhered, the operator may withdraw his or her
hand(s) from the pocket 170, leaving the collection portion
110 in the appropriate position for the procedure.

[0077] In other embodiments, such as embodiments in
which the cover portion 105 of the surgical drape 100 extends
downward between the patient’s raised legs, the collection
portion 110 may be attached to or otherwise integrally formed
with the cover portion 105, such that the main panel 120 is
disposed in one side of the cover portion and the collection
pouch 160 is disposed on the other side of the cover portion.
In this regard, as shown in FIG. 17, a slit 111 may be defined
in the material of the cover portion 105, proximate a lower
edge 116 of the opening 115. The slit 111 may extend a length
configured to allow one or both of the operator’s hands to pass
through for accessing the pocket 170. For example, in some
embodiments, the slit 111 may extend a length that is longer
than the width of the lower edge 116 of the opening 115, as
shown (e.g., approximately the width of the collection pouch
160 at the opening of the collection pouch). An upper edge
113 of the slit 111 may be connected (e.g., bonded or other-
wise adhered) to a corresponding rear edge 161 of the opening
of the collection pouch 160. In this way, the operator may be
able access the pocket 170 of the main panel 120 by reaching
behind the collection pouch 160, through the slit 11, and into
the pocket 170 to position the main panel 120 appropriately
beneath the patient, as described above with respect to FIG.
15B. At the same time, the operator’s hands do not come into
contact with the patient’s body, and the sterile field that has
been prepared for performing the procedure is maintained, as
described above.

[0078] In some cases, a reinforcing member 175 may be
provided proximate the opening of the collection pouch 160
to urge the collection pouch to maintain an open configuration
for optimizing the collection of fluid therein. In some embodi-
ments, for example, the reinforcing member 175 may be one
or more strips of a malleable material that is attached to,
embedded in, or otherwise integrated into the collection
pouch 160. The reinforcing member 175 may, for example, be
manipulated (e.g., bent) by the operator to achieve a desired
size or shape of the opening of the collection pouch 160, such
as to keep the collection pouch from collapsing or otherwise
closing in on itself. In this regard, the reinforcing member 175
may extend approximately halfway around the collection
pouch, as shown, or in other cases may extend less than
halfway around (e.g., a quarter of the way around).

[0079] With reference now to FIG. 12, in some embodi-
ments, the surgical drape 100 may further comprise a barrier
strip 180 disposed proximate a distal edge 145 of the main
panel 120. The barrier strip 180 may be configured to urge the
distal edge towards contact with the patient’s body so as to
reduce a flow of the fluid discharged from the patient distally
with respect to the barrier strip. For example, the barrier strip
180 may be configured to fit between the surface of the
examining table 150 and the main panel 120 so as to urge the
distal edge 145 of the main panel into further engagement
with the patient’s body, creating a more effective seal
between the main panel material and the patient’s skin. This
may be particularly important when the distal edge 145 is
placed in a location on the patient’s body that may be unsup-
ported by the examining table 150, such as near the small of
the patient’s back, or when the patient is in a position that
encourages fluid to flow towards the patient’s head. such as
when the patient’s pelvic region is raised with respect to the
patient’s head (e.g., in the Trendelenburg position).
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[0080] Insome embodiments, the barrier strip 180 may be
integral to or attached to the main panel 120 proximate the
distal edge 145, such as via adhesive or heat seal, such that the
barrier strip forms part of the surgical drape 100. In other
cases, the barrier strip 180 may be separate from the surgical
drape 100 and may be positioned with respect to the patient
before or after placement of the main panel 120, but sepa-
rately from the positioning of the main panel 120. For
example, embodiments of the invention may provide a kit that
includes a surgical drape 100 as described above and a barrier
strip 180 that is configured to be used in conjunction with the
surgical drape.

[0081] The barrier strip 180 may, in some embodiments, be
made of a spongy, resilient material, and in some cases the
barrier strip may be made of foam, such as memory foam.
Moreover, the barrier strip 180 may have numerous configu-
rations. In some embodiments, the barrier strip 180 may have
a triangular cross-section, as shown in FIG. 12, whereas in
other embodiments, the barrier strip may have a circular
cross-section, a square or rectangular cross-section, a trap-
ezoidal cross-section, etc. In some cases, the barrier strip 180
may extend the entire length of the distal edge 145, whereas
in other cases the barrier strip 180 may extend substantially
the entire length of the distal edge or only a portion of the
length of the distal edge, such as have the length of the distal
edge along a central part of the main panel 120.

[0082] Many modifications and other embodiments of the
invention will come to mind to one skilled in the art to which
this invention pertains having the benefit of the teachings
presented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the invention
1s not to be limited to the specific embodiments disclosed and
that modifications and other embodiments are intended to be
included within the scope of the appended claims. Moreover,
it is understood that features of different embodiments
described above may be used as features of other embodi-
ments in different combinations. For examples, certain fea-
tures of embodiments described above with respect to FIGS.
2-6 may be used in conjunction with or instead of certain
features of embodiments described above with respect to
FIGS. 9-15B. Although specific terms are employed herein,
they are used in a generic and descriptive sense only and not
for purposes of limitation.

What is claimed is:

1. A surgical drape comprising:

a cover portion defining an opening configured to provide

surgical access to a patient; and
a collection portion attached to the cover portion, wherein
the collection portion comprises a collection pouch and
a main panel extending from the collection pouch,

wherein the main panel is configured to be disposed under
the patient’s buttocks so as to direct fluid discharged
from the patient to a collection point via the collection
pouch.

2. The surgical drape of claim 1, wherein a distal edge of
the main panel is configured to be attached to an underside of
the patient’s body distally of the gluteal cleft.

3. The surgical drape of claim 2, wherein main panel
defines side edges, between which the distal edge extends,
and wherein at least a portion of each side edge of the main
panel is configured to be attached to a corresponding part of
the patient’s underside.

4. The surgical drape of claim 3, wherein the distal edge
and the side edges of the main panel comprise adhesive strips.
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5. The surgical drape of claim 1 further comprising a bar-
rier strip disposed proximate a distal edge of the main panel
configured to urge the distal edge towards contact with the
patient’s body so as to reduce a flow of the fluid discharged
from the patient distally with respect to the barrier strip.

6. The surgical drape of claim 1, wherein the main panel
comprises a pocket configured to receive at least one hand of
an operator for allowing the operator to position the collection
portion while maintaining a sterile field.

7. The surgical drape of claim 6, wherein the cover portion
defines a slit, and wherein the pocket is accessible via the slit.

8. The surgical drape of claim 7, wherein the slit is defined
proximate a lower edge of the opening of the cover portion.

9. The surgical drape of claim 7, wherein an upper edge of
the slit is connected to a corresponding rear edge of an open-
ing of the collection pouch.

10. The surgical drape of claim 1 further comprising a
reinforcing member disposed proximate an opening of the
collection pouch and configured to urge the collection pouch
to maintain an open configuration.

11. The surgical drape of claim 1, wherein the collection
portion is configured to collect distention fluid discharged
from the patient.

12. A method of monitoring a distention fluid deficit level
in a patient undergoing a hysteroscopy comprising:

positioning the patient in a lithotomy position;

placing a surgical drape over the patient, wherein the sur-

gical drape comprises a cover portion defining an open-
ing and a collection portion attached to the cover por-
tion, such that the cover portion covers the patient’s
body and the opening is positioned to provide surgical
access to the patient’s pelvic region; and

disposing a main panel of the collection portion under the

patient’s buttocks such that distention fluid discharged
from the patient is collected via a collection pouch of the
collection portion.

13. The method of claim 12, wherein disposing the main
panel comprises attaching a distal edge of the main panel to an
underside of the patient’s body distally of the gluteal cleft.

14. The method of claim 13, wherein attaching the distal
edge of the main panel comprises accessing a pocket defined
by the main panel, wherein the pocket is configured to main-
tain a sterile field.

15. The method of claim 12 further comprising directing
the distention fluid to a collection system for measuring a
volume of the fluid.

16. A method of manufacturing a surgical drape compris-
ing:

defining an opening in a cover portion, wherein the open-

ing is configured to provide surgical access to a patient;
and

forming a collection portion comprising a main panel and

a collection pouch configured to collect distention fluid
discharged from the patient,

wherein the main panel is configured to be disposed under

the patient’s buttocks so as to direct fluid discharged
from the patient to the collection pouch.

17. The method of claim 16 further comprising disposing
an adhesive strip on a distal edge of the main panel such that
the adhesive strip is configured to attach the distal edge ofthe
main panel to the underside of the patient’s body distally of
the gluteal cleft.
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18. The method of claim 16 further comprising defining a
slitin the cover portion proximate a lower edge of the opening
of the cover portion.

19. The method of claim 18 further comprising connecting
an upper edge of the slit to a corresponding rear edge of an
opening of the collection pouch.

20. The method of claim 19 further comprising providing a
reinforcing member proximate an opening of the collection
pouch, wherein the reinforcing member is configured to urge
the collection pouch to maintain an open configuration.

# % % k&

Mar. 24, 2016



patsnap

TREMOF) AT REERENFRE
[F(2E)F US20160081751A1 [ (r&)B 2016-03-24
RiES US14/892128 B H 2014-05-30

FRIRB(EF)AEF) ERF-BRCEERELAE  FERMRERL)
RF(EFR)AGE) ERE - BROEEREERD /B/AFERAMNNEST RS

HARB(EAROAR) ERE - BRREEKREER/D/B/ARTRAMNNEST RS

[#RI &8 A MARSHBURN PAUL B

KREBA MARSHBURN, PAUL, B.

IPCHE& A61B46/23 A61B19/08

CPCH¥%k= A61B19/087 A61B2019/463 A61B2019/106 A61B2019/085 A61B46/30 A61B2046/205 A61B2046/236
A61B2090/063 A61B46/00

Lt 61/828904 2013-05-30 US
61/924898 2014-01-08 US

H AT SOk US10182877

SNEBEEE Espacenet USPTO

MWE(F)

BRT —MFRE (100 ) , HERERH-NEZE  WENEETFER
BFHMRAEBHRMG (fla , EKRE ) SISERES , SlaRE. &
HRE  EERGEFAME, FRETEEFSES (105 ) MEHHEE
B (105 ) WIKERND (110 ) . BESBH (105 ) ABREF A
A( 115 ) , EANREERENBENANFREAURNTEE
Fo WS (110 ) AIBAVEIEEER ( 120 ) , HUBEBERAEN
W (Hlan, BEMEE ) MIZIBENES. EEMR (110 ) TEEE
B—NAK (170 ) , SAREEFLEE &R REAFREMEETR (
110 ) E2ETH , FTRRELTEXE,



https://share-analytics.zhihuiya.com/view/4cfdc672-27fb-450b-899f-2ba7d33b2c76
https://worldwide.espacenet.com/patent/search/family/051063811/publication/US2016081751A1?q=US2016081751A1
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=%2220160081751%22.PGNR.&OS=DN/20160081751&RS=DN/20160081751

