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DECLOGGING METHOD AND SYSTEM

BACKGROUND
Field of the Invention

[0001] The exemplary and non-limiting embodiments described
herein relate generally to devices and methods that relate to
the clearing of obstructions from surgical instruments during
surgical procedures. The exemplary and non-limiting
embodiments described herein relate more particularly to
pressure-operated declog mechanisms that facilitate the
clearing of suction lines during use of a tissue debriding

instrument.
Brief Description of Prior Developments

[0002] Debridement involves the controlled, surgical
removal of damaged tissue from a wound to promote wound
healing. Types of debridement techniques in current use
include sharp, autolytic, chemical, mechanical, and bioclogic
debridement. Sharp debridement techniques employ sharp
devices hereinafter referred to as “debriders” that are used
by surgeons to cut necrotic, infected, or otherwise damaged
tissue away from healthy tissue. These - debriders may be
simple bladed instruments such as curettes or scalpels. More
complex debriders may include ports in the blades and
associated lines to supply fluid for wound irrigation and/or
for suction to carry debrided tissue away from the wound

during debridement procedures.

[0003] Debriders equipped with suction typically clog with

debrided tissue when large amounts of the tissue are drawn
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up. Older debriders often required the use of a stylet to
clear a clog. More up-to-date debriders generally use a
manually-operated pressure bulb that, when squeezed, purges
the clog back through the blade. Such mechanisms are

generally known as “decloggers.”
SUMMARY

[0004] In accordance with one aspect, a medical device
comprises a hollow tubular connector having a first open end
and a second open end, the first open end configured to be
connected to a suction port of a surgical cutting device, and
the second open end configured to be connected to a source of
pressurized air, the hollow tubular connector comprising a
first seal located proximate the first open end and having a
first diameter, the first seal being configured to sealingly
accommodate a tubular shank, of a first diameter, of a blade

of the surgical cutting device.

[0005] In accordance with another aspect, a medical device
comprises a squeeze bulb comprising a first end having an
opening through which air is expelled upon squeezing of the
squeeze bulb; and a hollow tubular connector having a first
open end connected to the first open end of the squeeze bulb,
and having a second open end configured to be connected to a
suction port of a surgical cutting device. The squeeze bulb
and the hollow tubular connector define a modular assembly
that is connectable to the suction port to allow for a removal

of an obstruction in the surgical cutting device.

[0006] In accordance with another aspect, a method of

clearing an obstruction from a surgical cutting device
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comprises providing the surgical cutting device having a
cutting assembly; providing a manually-operated squeeze bulb
having a connector; connecting the surgical cutting device to
the connector; and activating the squeeze bulb to pressurize

the surgical cutting device to clear the obstruction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The foregoing aspects and other features of the
invention are explained in the following description, taken

in connection with the accompanying drawings, wherein:

[0008] FIG. 1 is a side sectional view of one exemplary

embodiment of a declog unit;

[0009] FIG. 2A 1is a perspective view of insertion of a

blade into the declog unit of FIG. 1;

[0010] FIG. 2B is a side sectional view of the inserted

blade of FIG. 2A;

[0011] FIG. 3 is a side sectional view of another exemplary

embodiment of a declog unit;

[0012] FIG. 4A 1s a perspective view of insertion of a

blade into the declog unit of FIG. 3;

[0013] FIGS. 4B through 4D are side sectional views of

various inserted blades of FIG. 4A;

[0014] FIG. 5 is a perspective view of a modular declog

unit;
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[0015] FIGS. 6A and 6B are schematic representations of
exemplary embodiments of systems using the modular declog

unit of FIG. 5; and

[0016] FIG. 7 1s a ~schematic representation another
exemplary embodiment of a system using the modular declog

unit of FIG. 5.

DETAILED DESCRIPTION

[0017] Referring to FIG. 1, one exemplary embodiment of a
declog unit for use with a debrider or other bladed surgical
cutting device is shown generally at 100. The declog unit
100 may be operated to apply pressure to purge obstructions
of tissue, bone, and the like from the debrider. In any
embodiment disclosed herein, at least the shank of the blade

is tubular, and the blade may be disposable.

[0018] The declog unit 100 may be a valve comprising a
substantially cylindrical body 105 with a bore 110 extending
longitudinally from a first open end in which an instrument
is inserted and a second open end that is inserted into a
pressure bulb. The first open end includes a suction seal
120 (adjustable seal, sealing member, or the like) disposed
circumferentially around the opening. The suction seal may
be a circumferential rubber element such as an O-ring, QUAD-
RING, U-cup seal, V-shaped seal, lip-type seal, or other
element having a shape having an opening that corresponds
with a circumferential shape of a portion of the instrument.
The opening of the circumferential rubber element may be
visible, or it may be closed as with a self-~closing duck-bill

or similar type of seal used in trocar assemblies. Other

4
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seal materials, shapes, and types are also possible. The
instrument may be the shank of a blade, or a cannula, tube,

or the like into which the shank of a blade is inserted.

[0019] The first open end also includes a seal holder 125
disposed on top of the suction seal 120, the seal holder 125
being a washer of substantially rigid material held on the
first open end by snap fitting, ultrasonic welding, adhesive
{(such as glue), heat-staking, or the like to help maintain
the suction seal 120 in place. The seal holder 125 has an
opening extending therethrough, the opening being equal or
larger in diameter than the opening extending through the
suction seal 120 such that upon insertion of the blade shank
{or other instrument), the suction seal 120 may (in some
embodiments, such as with an O-ring) expand radially outward
and, upon pressurizing the declog unit 100, be urged or held
against an underside of the seal holder 125. The seal holder
125 may be of other designs, types, or materials as well.
The second open end of the body 105 of the declog unit 100
may be configured as a barb connector 130 for insertion into

the pressure bulb.

[0020] Referring to FIG. 2A, the barb connector 130 of the
declog unit 100 is inserted into a manually-operated pressure
bulb 200 that is configured to expel air when squeezed by a
user. As shown, the bore 110 of the declog unit 100
accommodates a blade 220 (or other instrument) of a specific
size or a variable size, depending upon the type of seal, the
distal end of the shank of the blade 220 being mounted in the
suction seal 120 at the first open end of the body 105 of the
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declog unit 100. An open window 230 is located proximate the

distal end of the blade 220.

[0021] Referring to FIG. 2B, when the shank of the blade
220 is inserted into the declog unit 100, the terminus of the
shank is positioned intermediate the first and second open
ends of the bore 110. When the pressure bulb 200 is operated
by being squeezed by a user, air pressure is applied through
the open window 230 to pressurize the inner shank of blade
220, thereby causing flow in the direction indicated by arrow
240, to purge any clogs 250 that may be lodged in the inner
shank of the blade 220 or at a cutting portion of the blade
220.

[0022] Referring to FIG. 3, another exemplary embodiment of
a declog unit for use with a debrider or other bladed surgical
device is shown generally at 300. The declog unit 300
comprises a substantially cylindrical body 305 having a
bore 310 extending longitudinally from a first open end in
which the shank of a blade 220 (or cannula, tube, or the like)
is inserted toward a second open end that is inserted into
the pressure bulb. The outer surface of the body 305 1is
tapered from the first open end to the second open end.
The second open end of the body 305 may be configured as a

barb connector 330 for insertion into the pressure bulb.

[0023] The body 305 includes suction seals and seal holders
of various sizes mounted in the bore 310. More specifically,
the first open end includes a first seal holder 325 disposed
on top of the first suction seal 320 (adjustable seal, sealing
member, or the like), the first seal holder 325 being a washer

of substantially rigid material held on the first open end by
| 6
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snap fitting, ultrasonic welding, adhesive (such as glue),
heat-staking, or the like to maintain the first suction seal

320 in place.

[0024] A second seal holder 345 and a second suction seal
340 are configured similar to the first seal holder 325 and
the first suction seal 320 and are positioned intermediate
opposing open ends of the bore 310, but they are of smaller
diameters in order to be mounted in a narrower section of the
body 305. Additionally, the third seal holder 365 and the
third suction seal 360 are configured similar to the other
seal holders and the other suction seals, but they are of
even smaller diameters in order to be mounted in a still

narrower section of the body 305.

[0025] Referring to FIG. 4A, the barb connector 330 of the
declog unit 300 is inserted into a pressure bulb 200. The
bore 310 of the declog unit 300 accommodates the shanks of
blades 220 (or cannula, tube, or the like) of different sizes,
the distal end of a shank being inserted into the first open

end of the body 305.

[0026] Referring to FIG. 4B, when a larger blade 220a is
inserted in the first seal holder 325 and first suction seal
320, the terminus of the shank of the blade 220a is positioned
forward of the second seal holder 345. Similarly, as shown
in FIG. 4C, when a medium sized blade 220b is inserted, the
shank thereof extends through the first seal holder 325 and
the first suction seal 320 as well as the second seal holder
345 and second suction seal 340, and the terminus of the shank
of the blade 220b is positioned forward of the third seal
holder 365. Likewise, as shown in FIG. 4D, when a small blade

7
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220c configured to be accommodated in the third seal holder
365 and third suction seal 360 is inserted, the terminus of
the shank of the blade 220c is pushed through the third
suction seal 360 and positioned forward of the second open
end of the body 305. When any size blade is inserted into
the body 305, when the pressure bulb 200 is operated by being
squeezed by a user, air pressure is applied through an open
window 230 located proximate the distal end of the blade 220
to purge any clogs 250 that may be lodged anywhere in the
blade 220. As stated above, in any embodiment, the device
accommodated in the declog unit may be a blade shank, or a

cannula, tube, or the like.

[0027] As shown, the first seal holder 325 and the first
suction seal 320 are configured to accommodate the shank of
a blade 220 of a first size, for example, blade sizes from
about 4.6 millimeters (mm) to about 7 mm. The second seal
holder 345 and the second suction seal 340 are configured to
accommodate the shank of a blade of a second size, for
example, blade sizes from about 3.1 mm to about 4.5 mm. The
third seal holder 365 and the third suction seal 360 are
configured to accommodate the shank of a blade of a third

size, for example, blade sizes from about 2 mm to about 3 mm.

[0028] Referring to FIG. 5, in debrider systems that employ
suction, one exemplary embodiment of a modular declog unit is
shown generally at 500 and is hereinafter referred to as
“modular declog unit 500.” The modular declog unit 500
comprises a connection port 510 and a manually-operated
pressure bulb 200 coupled to the connection port 510. A check

valve 520 may be located in-line between the connection port
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510 and the pressure bulb 200. The modular declog unit 500
can be integrated in-line to debrider handpieces that utilize
a universal/barbed connection for suction tubing. In some
systems, the pressure bulb 200 can be directly coupled to the
distal end of the blade 220 when a clog is detected.

[0029] Referring to FIG. 6A, in one configuration of a
system 600 for the intermittent use of the modular declog
unit 500 with a debrider 610, suction tubing 620 extending
from the debrider 610 can be disconnected from a suction
source 625 and coupled to the modular declog unit 500 when a
clog is detected. 1In particular, when the suction tubing 620
extending from the debrider 610 terminates 1in a barbed
connector 630, the barbed connector 630 can be detached from
the suction source 625 (or an in-line connector that is
coupled to the suction source 625) and inserted into the
modular declog unit 500. Upon operation of the modular declog
unit 500 and clearing of the clog, the barbed connector 630
can be decoupled from the modular declog unit 500 and
reconnected to the suction source 625 (or in-line connector)

to resume normal operation.

[0030] Referring to FIG. 6B, in another configuration of a
system 600 for the intermittent use of the modular declog
unit 500, the modular declog unit 500 may be directly
connected to a barbed connector 630 at the debrider 610. More
specifically, the modular declog unit 500 can be directly
connected to the debrider 610 without the suction tubing 620.
Thus, the suction tubing 620 is optional in the embodiment of

FIG. 6B.
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[0031] Referring to FIG. 7, in another configuration of a
system 700 of using the modular declog unit 500 with a
debrider 610, the modular declog unit 500 can be semi-
permanently coupled to the debrider 610 by being removably
coupled to a 3-way 2-position valve 710, which may be coupled
to the debrider 610 through suction tubing 620 as shown, or
which may be coupled directly to the debrider 610 (making
suction tubing 620 optional). In another configuration, the
modular declog unit 500 can be fixedly pre-attached to the
valve 710. In any configuration, the valve 710 is generally
configured to toggle between a “declog mode” when a clog is
detected and normal operation when no clog is present. The
valve is further configured to allow suction (arrow 720) when
the pressure bulb 200 of the modular declog unit 500 is not
operated or when the valve is in a first or “1” position.
When the pressure bulb 200 is operated or when the wvalve is
in a second or “2” position, the suction is interrupted and
air flows from the pressure bulb 200 through the wvalve 710
and to the debrider 610 (arrow 730), thereby allowing for the
clearing of a clog at the debrider 610.

[0032] Below are provided further descriptions of wvarious
non-limiting, exemplary embodiments. The below-described
exemplary embodiments may be practiced in conjunction with
one or more other aspects or exemplary embodiments. That is,
the exemplary embodiments of the invention, such as those
described below, may be implemented, practiced, or utilized
in any combination (for example, any combination that is
suitable, practicable, and/or feasible) and are not limited
only to those combinations described herein and/or included

in the appended claims.

10
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[0033] In one exemplary embodiment, a medical device
comprises a hollow tubular connector having a first open end
and a second open end, the first open end configured to be
connected to a suction port of a surgical cutting device, and
the second open end configured to be connected to a source of
pressurized air, the hollow tubular connector comprising a
first seal located proximate the first open end and having a
first diameter, the first seal being configured to sealingly
accommodate a tubular shank, of a first diameter, of a blade

of the surgical cutting device.

[0034] The medical device may further comprise a second seal
located proximate the second open end and having a second
diameter that is less than the first diameter, the second
seal being configured to sealingly accommodate a tubular
shank, of a second diameter that is less than the first
diameter, of a blade of the surgical cutting device. If the
tubular shank of the first diameter of the blade of the
surgical cutting device is inserted, a terminus of the tubular
shank extends through the first suction seal and does not
extend to the second suction seal, and if the tubular shank
of the second diameter of the blade of the surgical cutting
device 1s inserted, a terminus of the tubular shank extends
through the first suction seal and through the second suction
seal. The medical device may further comprise at least one
third seal located 1in the hollow tubular connector
intermediate the first seal and the second seal, the third
seal being configured to sealingly accommodate a tubular
shank, of a third diameter that 1s less than the first
diameter of the blade of the surgical cutting device and

greater than the second diameter of the blade of the surgical

11
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cutting device. The medical device may further comprise a
first seal holder on the first seal, the first seal holder
configured to maintain the first seal in place. The first
seal holder may be at least one of snap fitted, ultrasonically
welded, adhesively coupled, or heat-staked to the hollow
tubular connector. The second open end of the body may be
configured as a barbed connector. The source of pressurized
air may be a manually-operated pressure bulb. The hollow
tubular connector may comprise a gradually decreasing outer
diameter from the first open end to the second open end. The

seal may be a self-closing seal.

[0035] In another exemplary embodiment, a medical device
comprises a squeeze bulb comprising a first end having an
opening through which air is expelled upon squeezing of the
squeeze bulb; and a hollow tubular connector having a first
open end connected to the first open end of the squeeze bulb,
and having a second open end configured to be connected to a
suction port of a surgical cutting device. The squeeze bulb
and the hollow tubular connector define a modular assembly
that is connectable to the suction port to allow for a removal
of an obstruction in the surgical cutting device. The modular
assembly may be connectable to the suction port through a

valve.

[0036] In another exemplary embodiment, a method of clearing
an obstruction from a surgical cutting device comprises
providing the surgical cutting device having a cutting
assembly; providing a manually-operated squeeze bulb having

a connector; connecting the surgical cutting device to the

12
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connector; and activating the squeeze bulb to pressurize the

surgical cutting device to clear the obstruction.

[0037] Connecting the surgical cutting device to the
connector may comprise inserting a portion of the surgical
cutting device through a self-closing seal in the connector.
Inserting a portion of the surgical cutting device through
the self-closing seal in the connector may comprise inserting
a tubular shank of a blade of the surgical cutting device
through the self-closing seal. Connecting the surgical
cutting device to the connector may comprise detaching a
suction line from the surgical cutting device and connecting
the connector on the manually-operated squeeze bulb to the
surgical cutting device. Connecting the surgical cutting
device to the connector may comprise connecting the surgical
cutting device to a valve and connecting the connector to the
valve. Activating the squeeze bulb to pressurize the surgical
cutting device may comprise closing a port in the valve and
interrupting a suction applied to the surgical cutting device

and pressurizing the surgical cutting device.

[0038] It should be understood that the foregoing
description is only illustrative of the invention. Various
alternatives and modifications can be devised by those
skilled in the art without departing from the invention.
Accordingly, the invention is intended to embrace all such
alternatives, modifications, and variances which fall within

the scope of the appended claims.

13



WO 2020/163071 PCT/US2020/014337

CLATIMS
What is claimed is:
1. A medical device, comprising:

a hollow tubular connector having a first open end and
a second open end, the first open end configured to be
connected to a suction port of a surgical cutting device, and
the second open end configured to be connected to a source of

pressurized air, the hollow tubular connector comprising,

a plurality of seals, each seal of the plurality of seals
being axially spaced apart from another seal of the plurality
of seals, each seal being configured to sealingly accommodate
a corresponding portion of a plurality of portions of a
surgical cutting device, wherein each seal has a seal opening
diameter that generally matches a shaft diameter of a
corresponding portion of the plurality of portions of the

surgical cutting device.

2. The medical device of claim 1, wherein the plurality of
seals comprises a first seal located proximate the first open
end, the first seal having a first seal opening diameter, the
first seal being configured to sealingly accommodate a
tubular shank, of a first shank diameter, of a blade of the

surgical cutting device.

3. The medical device of claim 2, further comprising a
second seal located proximate the second open end and having

a second seal opening diameter that is less than the first

14



WO 2020/163071 PCT/US2020/014337

seal opening diameter, the second seal being configured to
sealingly accommodate a tubular shank, of a second shank
diameter that is less than the first shank diameter, of a

blade of the surgical cutting device;

wherein if the tubular shank of the first diameter of
the blade of the surgical cutting device is inserted, a
terminus of the tubular shank extends through the first
suction seal and does not extend to the second suction seal,
and if the tubular shank of the second diameter of the blade
of the surgical cutting device is inserted, a terminus of the
tubular shank extends through the first suction seal and

through the second suction seal.

4. The medical device of claim 3, further comprising at
least one third seal located in the hollow tubular connector
intermediate the first seal and the second seal, the third
seal being configured to sealingly accommodate a tubular
shank, of a third diameter that is less than the first
diameter of the blade of the surgical cutting device and
greater than the second diameter of the blade of the surgical

cutting device.

5. The medical device of claim 2, further comprising a first
seal holder on the first seal, the first seal holder

configured to maintain the first seal in place.

6. The medical device of claim 5, wherein the first seal
holder is at least one of snap fitted, ultrascnically welded,
adhesively coupled, or heat-staked to the hollow tubular

connector.

15
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7. The medical device of claim 1, wherein the second open

end of the body is configured as a barbed connector.

8. The medical device of claim 1, wherein the source of

pressurized air is a manually-operated pressure bulb.

9. The medical device of claim 1, wherein the hollow tubular
connector comprises a gradually decreasing outer diameter

from the first open end to the second open end.

10. The medical device of claim 1, wherein at least one of

the plurality of seals is a self-closing seal.

11. The medical device of claim 1, wherein the source of

pressurized air comprises

a squeeze bulb comprising a first open end having an
opening through which air is expelled upon squeezing of the

squeeze bulb,

wherein the first open end of the hollow tubular
connector is connected to the first open end of the squee:ze

bulb,

wherein the squeeze bulb and the hollow tubular
connector define a modular assembly that 1s connectable to
the suction port to allow for a removal of an obstruction in

the surgical cutting device.

12. The medical device of claim 11, wherein the modular

assembly is connectable to the suction port through a valve.

13. A method of clearing an obstruction from a surgical

cutting device, the method comprising:

16
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providing the surgical cutting device having a cutting

assembly;

providing a manually-operated squeeze bulb having a

connector;

connecting the surgical cutting device to the connector;

and

activating the squeeZe bulb to pressurize the surgical

cutting device to clear the obstruction.

14. The method of claim 13, wherein connecting the surgical
cutting device to the connector comprises inserting a portion
of the surgical cutting device through a self-closing seal in

the connector.

15. The method of claim 14, wherein inserting a portion of
the surgical cutting device through the self-closing seal in
the connector comprises inserting a tubular shank of a blade

of the surgical cutting device through the self-closing seal.

16. The method of claim 15, wherein connecting the surgical
cutting device to the connector comprises detaching a suction
line from the surgical cutting device and connecting the
connector on the manually-operated squeeze bulb to the

surgical cutting device.

17. The method of claim 16, wherein connecting the surgical
cutting device to the connector comprises connecting the
surgical cutting device to a valve and connecting the

connector to the valve.

17
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18. The method of claim 17, wherein activating the squeeze
bulb to pressurize the surgical cutting device comprises
closing a port in the valve and interrupting a suction applied
to the surgical cutting device and pressurizing the surgical

cutting device.

19. A declogging system, the system comprising:
a surgical cutting device comprising a suction port;
a source of pressurized air;

a declog unit comprising a hollow tubular connector
having a first open end and a second open end, the first open
end configured to be connected to the suction port, and the
second open end configured to be connected to the source of

pressurized air, the hollow tubular connector comprising

a plurality of seals, each seal of the plurality of seals
being axially spaced apart from another seal of the plurality
of seals, each seal being configured to sealingly accommodate
a corresponding portion of a plurality of portions of a
surgical cutting device, wherein each seal has a seal opening
diameter that generally matches a shaft diameter of a
corresponding portion of the plurality of portions of the

surgical cutting device.

20. The declogging system of claim 19, further comprising a
valve configured to couple the surgical cutting device to the

hollow tubular connector.

18
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21. The declogging system of claim 19, further comprising a
suction 1line detachably coupled to the surgical cutting

device.

22. The declogging system of claim 19, wherein the surgical
cutting device comprises a tubular shank, and wherein the
plurality of seals comprises a first seal located proximate
the first open end, the first seal having a first seal opening
diameter, the first seal being configured to sealingly

accommodate the tubular shank.

19



WO 2020/163071 PCT/US2020/014337

1/11

125

N

Z4

120—

_—105

110—

////9<///
/////l//////j§

FIG.1



WO 2020/163071 PCT/US2020/014337

2/11




WO 2020/163071 PCT/US2020/014337

—250

FIG.2B



WO 2020/163071 PCT/US2020/014337

4/11
300\\
3.%5
320— 2y =
310 /
345
% N\t A
NN KX
4 ——— 340
/ ——— 305
310 -
365
/1
30— L/
/
/|
/|
/
330—"

FIG.3



WO 2020/163071 PCT/US2020/014337




WO 2020/163071 PCT/US2020/014337

6/11

FIG.4C

77
)
883 3
< J | ,
DR (i NN N 77

NAESONXN

4__,__!;'—‘—; -j\“"{\\m\v

e
= 9 0.
Z
"'1

FIG.4B



WO 2020/163071 PCT/US2020/014337

7/11
220c—_,
) 325
] 1§
i) i
/|
345
diawllim~a
84— 340
250—
< 365
AN LN
230 N 360
iy
\//\
/|
/|
\U ||
||V

FIG.4D



WO 2020/163071 PCT/US2020/014337

8/11

FIG.S




PCT/US2020/014337

WO 2020/163071

9/11

00S
A

v9°'Old

00¢

334N0S
NOILONS

[

G¢9

~\

019

0¢¢




WO 2020/163071 PCT/US2020/014337

10/11

: ﬂ
Lt

TN
=) -

JL

500

600

FIG.6B

630

610

(
220




PCT/US2020/014337

WO 2020/163071

11/11

G29

,

334N0S
NOILONS

L Old

0lL
omm// e

e

\
D IATVA 4
D\.Ijlv

00¢

006G

| sz

/8\.

029

0l9

0¢¢




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2020/014337

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B17/32 A61IM1/00
ADD.

A61B90/70

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B A61M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 2 161 013 Al (JMS CO LTD [JP])
10 March 2010 (2010-03-10)
paragraph [0068]; figure 2B

X US 2009/087249 Al (FLAGLE JAKE [US] ET AL) 1,2,
2 April 2009 (2009-04-02) 8,10
paragraphs [0083] - [0086]; figures 1, 7,
7a

1-4,7-12

5,6,

X US 2013/289595 Al (EDWARDS KEVIN C [US] ET
AL) 31 October 2013 (2013-10-31)
claims 8,12; figures 1, 3, 4, 7

13-22

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

23 April 2020

Date of mailing of the international search report

07/05/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Nurmi, Jussi

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2020/014337
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 2161013 Al 10-03-2010  CN 101677905 A 24-03-2010
CN 102652856 A 05-09-2012
CN 102652857 A 05-09-2012
CN 102716545 A 10-10-2012
CN 103285505 A 11-09-2013
EP 2161013 Al 10-03-2010
HK 1142259 Al 06-12-2013
HK 1175131 Al 06-02-2015
HK 1175132 Al 09-06-2017
HK 1189178 Al 04-08-2017
JP 4591626 B2 01-12-2010
JP 4735759 B2 27-07-2011
JP 5120673 B2 16-01-2013
JP 5287822 B2 11-09-2013
JP 2010201177 A 16-09-2010
JP 2010279781 A 16-12-2010
JP 2011005328 A 13-01-2011
JP W02008152871 Al 26-08-2010
KR 20100029786 A 17-03-2010
KR 20120003022 A 09-01-2012
KR 20120003023 A 09-01-2012
KR 20120004560 A 12-01-2012
SG 174092 Al 29-09-2011
SG 174097 Al 29-09-2011
SG 174738 Al 28-10-2011
US 2010176584 Al 15-07-2010
WO 2008152871 Al 18-12-2008

US 2009087249 Al 02-04-2009 AU 2008308978 Al 09-04-2009
CA 2701026 Al 09-04-2009
EP 2194880 A2 16-06-2010
JP 2010540173 A 24-12-2010
US 2009087249 Al 02-04-2009
US 2009088663 Al 02-04-2009
US 2009088664 Al 02-04-2009
US 2009088666 Al 02-04-2009
WO 2009045891 A2 09-04-2009

US 2013289595 Al 31-10-2013 AU 2013252929 Al 13-11-2014
CN 104284631 A 14-01-2015
EP 2840981 Al 04-03-2015
JP 5990320 B2 14-09-2016
JP 2015519931 A 16-07-2015
US 2013289595 Al 31-10-2013
WO 2013162699 Al 31-10-2013

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report

