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Fig.8

(57) Abstract: A surgical loading unit (10) for use with a surgical handle assembly (1000) includes a handle mount (12) dimen -
sioned for mounting to the handle assembly (1000), an outer member (56) extending from the handle mount (12), a staple cartridge
assembly (16) mounted to the distal end of the outer member (56), and an anvil assembly (18) couplable relative to the staple cart -
ridge assembly (16). A staple pusher (60) is at least partially disposed within the outer member (56) and operatively coupled to the
staple cartridge assembly (16). The staple pusher (60) is adapted for longitudinal movement to eject staples from the staple cartridge
assembly (16). An anvil approximator (94) is at least partially disposed within the outer member (56) and is operatively coupled to
the anvil assembly (18). The anvil approximator (94) is adapted for movement between first and second positions corresponding to
closed and open conditions of the anvil assembly (18) relative to the staple cartridge assembly (16). A lock member (24) is mounted
to the handle mount (12). The lock member (12) is adapted to move from a lock position in secured engagement with the staple
pusher (60) and the anvil approximator (94) to a release position releasing the staple pusher (60) and the anvil approximator (94)
upon mounting of the handle mount (12) relative to the surgical handle assembly (1000).
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SURGICAL STAPLING LOADING UNIT

BACKGROUND
1. Technical Field

[0001] The present disclosure relates to a surgical stapling loading

unit for use with a surgical handle assembly. More particularly, the present
disclosure relates to a stapling loading unit for use with a surgical handle
assembly and having a lockout mechanism for retaining a staple pusher and an
anvil approximator of the loading unit in their respective pre-fired positions until
the loading unit is properly attached to the surgical handle assembly.

2. Background of Related Art

[0002] Surgical staplers for applying staples to tissue are well known.

Such staplers include single use devices which are preloaded with one or more
staples and are disposable after a single use. Multiple use devices are also
available and are preloaded with a plurality of staples. These multiple use
devices are disposable after the supply of staples has been exhausted or a
surgical procedure has been completed. If the supply of staples is exhausted
prior to completion of a surgical procedure, a new surgical stapler may be
required to complete the surgical procedure. The use of additional surgical
staplers for a single surgical procedure can be expensive.

[0003] In order to address the high expense of using multiple surgical
staplers for a single procedure, surgical staplers with replaceable staple
cartridges have been developed. In such surgical staplers, staples are housed
within a cartridge. When the staples in the cartridge have been exhausted, the
cartridge can be removed and replaced with a new cartridge having an additional
supply of staples.

[0004] Covidien, LP, has manufactured and marketed stapling
1
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systems having replaceable cartridges, such as the Multifire ENDO GIA™ 3()
and Multifire ENDO GIA™ 60 systems, for a number of years. These systems
include a surgical stapling handle assembly and a surgical loading unit. The
loading unit may be a single use loading unit (SULU) or a multiple use loading
unit (MULU). The loading unit includes a body and an end effector, and is
attached to the handle assembly immediately prior to surgery. The end effector
may include a cartridge which houses a plurality of staples. After use, the
loading unit can be removed relative to the handle assembly and replaced with a
new loading unit to perform additional stapling and/or cutting operations. A
drive assembly is supported within the loading unit and i1s engagable with a
control rod of the surgical handle assembly to control operation of the loading
unit.

[0005] Although, these systems have provided significant clinical
benefits, improvements are still possible. Accordingly, it would be desirable to
provide an improved stapling loading unit for use in a surgical stapling system
adapted to perform, e.g., a circular or end-to-end anastomosis, and which retains
or locks the staple pusher assembly and/or the anvil approximator assembly in a
pre-fired position until the loading unit is attached to the surgical handle

assembly of the system.

SUMMARY

[0006] Accordingly, a surgical loading unit for use with a surgical

handle assembly includes a handle mount dimensioned for mounting to the
handle assembly, an outer member extending from the handle mount and having
proximal and distal ends, a staple cartridge assembly mounted to the distal end
of the outer member and having a plurality staples, and an anvil assembly

couplable relative to the staple cartridge assembly. A staple pusher is at least
2
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partially disposed within the outer member and is operatively coupled to the
staple cartridge assembly. The staple pusher is adapted for longitudinal
movement to eject the staples. An anvil approximator is at least partially
disposed within the outer member and is operatively coupled to the anvil
assembly. The anvil approximator is adapted for movement between first and
second positions corresponding to closed and open conditions of the anvil
assembly relative to the staple cartridge assembly. The loading unit further
includes a lock member which is mounted to the handle mount. The lock
member 1s adapted to move from a lock position in secured engagement with the
staple pusher and the anvil approximator to a release position releasing the staple
pusher and the anvil approximator upon mounting of the handle mount relative
to the surgical handle assembly.

[0007] In embodiments, the lock member 1s adapted for rotational
movement about the longitudinal axis to move from the lock position to the
release position. In certain embodiments, a guide member having a guide
channel arranged at an angle relative to the longitudinal axis is provided. The
lock member may be at least partially received within the guide channel of the
guide member and is adapted to traverse the channel during movement of the
lock member from the lock position to the release position. In some
embodiments, the lock member includes a lock tab and a channel tab. The lock
tab 1s operatively engagable with the staple pusher and the anvil approximator
when the lock member 1s in the lock position. The channel tab is received
within the guide channel of the guide member and is adapted to traverse the
channel.

[0008] In other embodiments, the guide member 1s adapted to move
relative to the handle mount between a retracted position corresponding to the

lock position of the lock member and an advanced position corresponding to the
3
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release position of the lock member. The guide member may be normally
biased toward the retracted position. A spring may be operatively engagable
with the handle mount and the guide member, and dimensioned to normally bias
the guide member to the retracted position. In some embodiments, the guide
member 1s dimensioned to engage the handle assembly during mounting of the
handle mount relative to the handle assembly causing movement of the guide
member to the advanced position thereof.

[0009] In certain embodiments, the staple pusher includes a staple
connector which is at least partially disposed within the handle mount, and
incorporates a staple lock surface. The staple lock surface is engaged by the
lock member when in the lock position of the lock member and released from
the lock member when in the release position of the lock member. The staple
pusher may be normally biased toward a proximal position thereof.

[0010] In other embodiments, the anvil approximator includes an
anvil band which is at least partially disposed within the handle mount. The
anvil band has an anvil lock surface which is engaged by the lock member when
in the lock position of the lock member and released from the lock member
when in the release position of the lock member.

[0011] In embodiments, the staple cartridge includes an annular array
of staples and the anvil assembly includes an annular anvil head cooperable with
the annular array of staples to perform a circular or an end-to-end anastomosis.

[0012] In another aspect of the present disclosure, a surgical system
for performing a circular or an end-to-end anastomosis includes a handle
assembly and a loading unit mountable to the handle assembly. The handle
assembly includes a frame, a staple actuator and an anvil actuator each being at
least partially disposed within the frame, and at least one manual member for

actuating at least one of the staple actuator and the anvil actuator. The loading
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unit includes a handle mount dimensioned for mounting to the frame of the
handle assembly, an outer member extending from the handle mount and having
proximal and distal ends, a staple cartridge assembly mounted to the distal end
of the outer member, and an anvil assembly couplable relative to the staple
cartridge assembly. The staple cartridge assembly includes a plurality staples
arranged in an annular array. The anvil assembly includes an anvil shaft and an
anvil head. A staple pusher is at least partially disposed within the outer
member and operatively coupled to the staple cartridge assembly. The staple
pusher is adapted for longitudinal movement to eject the staples to be crimped
by the anvil head. The staple pusher is couplable to the staple actuator of the
handle assembly upon mounting of the handle mount to the frame whereby
movement of the at least one manual member causes corresponding movement
of the staple pusher. An anvil approximator is at least partially disposed within
the outer member and operatively coupled to the anvil assembly. The anvil
approximator is adapted for movement between first and second positions
corresponding to closed and open conditions of the anvil assembly relative to the
staple cartridge assembly. The anvil approximator is couplable to the anvil
actuator of the handle assembly upon mounting of the handle mount to the frame
whereby movement of the at least one manual member causes corresponding
movement of the anvil approximator between the first and second positions. The
loading unit further includes a lockout mechanism which is mounted to the
handle mount. The lockout mechanism includes a lock member and a guide
member. The guide member is engagable with the frame of the handle assembly
upon mounting of the handle mount to the frame to cause the lock member to
rotate about the longitudinal axis from a lock position where the lock member is
in secured engagement with the staple pusher and the anvil approximator, to a

release position where the lock member releases the staple pusher and the anvil
5
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approximator.

[0013] In some embodiments, the guide member is adapted to move
relative to the handle mount between a retracted position corresponding to the
lock position of the lock member and an advanced position corresponding to the
release position of the lock member. In certain embodiments, the lock member
includes a channel tab and a locking tab. The locking tab is engagable with the
staple pusher and with the anvil approximator when in the lock position of the
lock member. The channel tab may be received within a guide channel defined
within the guide member, and traverses the guide channel upon movement of the
guide member between the retracted position and the advanced position. In
some embodiments, the guide member is normally biased toward the retracted
position thereof and the staple pusher is normally biased toward a proximal

position thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Embodiments of the present disclosure will be readily

appreciated by reference to the drawings wherein:

[0015] FIG.1 1s a perspective view of a surgical loading unit for
performing a surgical stapling procedure in accordance with the principles of the
present disclosure;

[0016] FIG.2 1s a side plan view of the surgical loading unit mounted
to a surgical handle assembly;

[0017] FIG.3 1s an exploded perspective view of the surgical loading
unit;

[0018] FIG.4 1s an isolated view of the area of detail identified in
FIG.3 illustrating components of the handle mount of the surgical loading unit;

[0019] FIG.5 1s a perspective view of the lock member of the handle
6
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mount;

[0020] FIG.6 is a perspective view with portions removed of the
handle mount of the surgical loading unit illustrating the lock member in a lock
position;

[0021] FIG.7 1s a perspective view of the handle mount illustrating
the lock member in a release position;

[0022] FIG.8 1s a side cross-sectional view of the surgical loading unit;

[0023] FIG.9 1s an isolated view of the area of detail identified in
FIG.8 1llustrating a first side cross-sectional view of the handle mount with the
lock member in the lock positon;

[0024] FIG.10 1s a second side cross-sectional view of the handle

mount with the lock member in the lock position;

[0025] FIG.11 1s an 1solated view of the area of detail identified in
FIG.§;
[0026] FIG.12 1s an 1solated view of the area of detail identified in

FIG.3 illustrating the locking tabs of the anvil bands;

[0027] FIG.131s a perspective view of the staple cartridge assembly;

[0028] FIG.14 1s a cross-sectional view taken along the lines 14-14 of
FIG.6 illustrating the lock member in the lock position in secured engagement
with the staple pusher and the anvil approximator;

[0029] FIG.15A 1s a side plan view illustrating mounting of the

handle mount of the loading unit to the handle assembly;

[0030] FIG.15B is an enlarged isolated view of the area of detail
identified in FIG.15A;
[0031] FIG.15C is a view illustrating the handle mount mounted to

the handle assembly and the guide member in the advanced position

corresponding to the release position of the lock member;
7
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[0032] FIG.16 1s a cross-sectional view taken along the lines 16-16 of
FIG.7 illustrating the lock member in the release position releasing the staple
pusher and the anvil approximator;

[0033] FIG.17 is a perspective view of a portion of the handle mount
illustrating the lock member 1n the release position;

[0034] FI1G.18 is a side cross-sectional view of the loading unit with a
segment of the surgical handle assembly in phantom, illustrating the anvil
assembly 1n an open condition upon advancement of the anvil approximator;

[0035] FIG.19 1s an isolated view of the area of detail of FIG.18; and

[0036] FIG.20 1s a side cross-sectional view of the handle mount with
a segment of the surgical handle assembly in phantom, illustrating the staple

pusher advanced to fire the staples from the staple cartridge assembly.

DETAILED DESCRIPTION OF THE EMBODIMENT(S)

[0037] Particular embodiments of the present disclosure are described

hereinbelow with reference to the accompanying drawings; however, it is to be
understood that the disclosed embodiments are merely examples of the
disclosure and may be embodied in various forms. Well-known functions or
constructions are not described in detail to avoid obscuring the present
disclosure in unnecessary detail. Therefore, specific structural and functional
details disclosed herein are not to be interpreted as limiting, but merely as a basis
for the claims and as a representative basis for teaching one skilled in the art to
employ the present disclosure in virtually any appropriately detailed structure.
Like reference numerals may refer to similar or identical elements throughout
the description of the figures.

[0038] Referring now to the drawings where like reference numerals

indicate similar components throughout the several views, FIGS.1-2 illustrate
8
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the surgical loading unit in accordance with the principles of the present
disclosure. In FIG.1, the surgical loading unit 10 is depicted in 1solation while in
FIG.2 the surgical loading unit 10 is depicted connected to a surgical handle
assembly 1000. The surgical loading unit 10 and the surgical handle assembly
1000 form a surgical system adapted to perform a surgical procedure on tissue
e.g., a circular or end-to-end anastomosis on tubular organs. The loading unit 10
may be a single use loading unit (SULU). It is also contemplated that the loading
unit 10 may be a multi-use loading unit (MULU) adapted, e.g., for sequential
firing of one or more staples.

[0039] The surgical handle assembly 1000 may be any handle assembly
having at least one actuator, and in some embodiments, two actuators adapted to
control operation of the loading unit 10. It is contemplated that the surgical
handle assembly 1000 may be reusable, 1.e., it can be reused with a plurality of
loading units 10, and may be used with loading units having different stapling
functions such as, e.g., linear stapling of tissue. Further details of the handle
assembly 1000 and its interaction with the surgical loading unit 10 will be
discussed in greater detail hereinbelow.

[0040] Referring now to FIGS.3-6, in conjunction with FIG.1, the surgical
loading unit 10 will be discussed. The surgical loading unit 10 includes a handle
mount 12 and an elongated segment 14 extending from the handle mount 12 and
defining a longitudinal axis “k”. A staple cartridge assembly 16 and an anvil
assembly 18 are each mounted relative to the elongated segment 14. The handle
mount 12 includes a mount frame 20, a release or guide member 22 mounted to
the mount frame 20 and a lock member 24 mounted relative to the guide
member 22. The mount frame 20 defines a proximal mounting segment 26 of
generally cylindrical configuration and a distal segment 28 also of general

cylindrical configuration and defining a larger diameter than the proximal
9
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mounting segment 26. The mount frame 20 defines a longitudinal passage 30
extending completely through the proximal mounting segment 26 and the distal
segment 28. The proximal mounting segment 26 has diametrically opposed
outer tabs 32 and an alignment tab 34 disposed at the proximal end of the mount
frame 20. The opposed tabs 32 and the alignment tab 34 may cooperate with
corresponding structure in the handle assembly 1000 to properly orient and
secure the loading unit 10 relative to the handle assembly 1000, e.g., in a
bayonet coupling relation. The mount frame 20 further includes a channeled
groove 36 which receives the guide member 22. The channeled groove 36
terminates in a distal spring slot 38 defined within the distal segment 28 of the
mount frame 20. The mount frame 20 also defines a keyed slot 40 extending
through its distal face. A mount cover 42 is releasably couplable to the mount
frame 20, and may be removed to permit assembly of the various components of
the handle mount 12.

[0041] With reference to FIGS.3-7, the guide member 22 is adapted for
reciprocal longitudinal movement relative to the mount frame 20 and within the
channeled groove 36 between a retracted position (FIG.6) corresponding to a
lock position of the lock member 24 and an advanced position (FIG.7)
corresponding to a release position of the lock member 24. The guide member
22 includes a proximal guide tab 44, a cam slot 46 obliquely arranged with
respect to the longitudinal axis “k” of the elongated segment 14 (FIG. 1) and a
spring pin 48 extending from the distal end of the guide member 22. The
proximal guide tab 44 engages corresponding structure within the handle
assembly 1000 to move the guide member 22 in the direction of directional
arrow “t” (FIG. 7) from the retracted position to the advanced position during
linear insertion of the handle mount 12 within the handle assembly 1000. A coil

spring 50 1s at least partially mounted about the spring pin 48 and 1s disposed
10
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within the distal spring slot 38 of the mount frame 20. The coil spring 50 biases
the guide member 22 toward the retracted position depicted in FIG.6 thereby
maintaining the lock member 24 in the lock position.

[0042] The lock member 24 is adapted for rotational movement about the
longitudinal axis from the lock position (FIG.6) to the release position (FIG.7) to
releasably secure the operating components in the elongated segment 14, i.e., the
staple pusher and the anvil approximator, which respectively controls operation
of the staple cartridge assembly 16 and the anvil assembly 18. As best depicted
in FIGS.4 and 5, the lock member 24 includes a lock tab 52 and a channel boss
54. The lock tab 52 is operatively engagable with the operating components of
the elongated segment 14 when the lock member 24 1s in the lock position, e.g.,
prior to mounting the handle mount 12 to the handle assembly 1000, and
releases the operating components when in the release position, e.g., when the
handle mount 12 is mounted within the handle assembly 1000. The channel
boss 54 is at least partially received within the cam slot 46 of the guide member
22. Upon movement of the guide member 22 from the retracted position (FIG.6)
to the advanced position (FIG.7), the channel boss 54 traverses the cam slot 46
of the guide member 22, which causes the lock member 24 to rotate through a
predetermined arc of rotation relative to the longitudinal axis “k” in the direction
of directional arrow “b” (FIG.7) from its lock position to its release position.
Further details of the operation of the lock member 24 will be discussed in
greater detail hereinbelow.

[0043] With reference to FIGS.8-11, in conjunction with FIG.3, the
elongated segment 14 includes an outer member 56, which in one embodiment,
is in the form of an outer tube defining a longitudinal opening 56a (FIG. 3), and
1s mounted to the handle mount 12 through conventional arrangements. For

example, the proximal end of the outer member 56 may be mounted about the
11
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distal segment 28 of the handle mount 12 and secured via the use of adhesives,
cements, fasteners, etc. The distal end of the outer member 56 may include a
reduced diameter with opposed rectangular shaped windows 58 (FIG. 3) to assist
in mounting the staple cartridge assembly 16 to the outer member 56.

[0044] Disposed within the outer member 56 is a staple pusher 60 including
a staple connector 62 and a staple pusher tube 64 extending from the staple
connector 62. The staple connector 62 is at least partially disposed within the
longitudinal passage 30 of the handle mount 12 and incorporates a proximal
cylindrical segment 66 and a distal collar segment 68. The proximal cylindrical
segment 66 of the staple connector 62 includes a raised spline 70 (FIGS.3 and 10)
which defines a staple lock surface in the form of a lock slot 72 through which
the lock tab 52 of the lock member 24 extends when in the lock position of the
lock member 24. During movement of the lock member 24 to the release
position, the lock tab 52 traverses the lock slot 72 to be released from the spline
70 and permit distal longitudinal movement of the staple connector 62 and the
staple pusher tube 64.

[0045] As best depicted in FIGS.9-10, the staple pusher tube 64 includes an
alignment rod 74 which is received within the keyed slot 40 of the handle mount
12 to properly orient the staple pusher tube 64 relative to the handle mount 12.
(see also FIG. 3) The proximal end of the staple pusher tube 64 defines a recess
76 which accommodates the distal collar segment 68 of the staple connector 62
to connect the two components. Adhesives and or cements may be used to
securely fix the staple connector 62 and the staple pusher tube 64. The staple
pusher tube 64 may include opposed wall segments or spacers 78 which couple
to the main body 64a of the staple pusher tube 64 (FIG.3). In the alternative, the
main body 64a and the wall spacers 78 may be monolithically formed. The

staple pusher tube 64 further defines diametrically opposed locking tabs 80 at its
12
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distal end which couple with the staple cartridge assembly 16 (see, e.g., FIGS.3
and 11).

[0046] Referring to FIGS.8-10, in conjunction with FIG.3, the stapler
pusher 60 is normally spring biased toward a proximal position. In one
embodiment, the outer member 56 includes a washer 82 residing in an internal
shelf 83 of the outer member 56 and a coil spring 84 which engages the washer
82 at the distal end of the coil spring 84. The staple pusher 60 includes a lock
ring 86 which 1s secured to the proximal cylindrical segment 66 of the staple
connector 62 (FIG.3). The lock ring 86 includes lock pins 88 which extend
through diametrically opposed openings 90 in the wall of the lock ring 86 and
within aligned openings 92 in the wall of the staple connector 62 (FIG.3). The
lock pins 88 may be secured within the openings 90, 92 with the use of
adhesives, cements or the like. The coil spring 84 engages the lock ring 86 to
normally bias the lock ring 86 and the staple pusher 60 in a proximal direction.

[0047] Referring to FIGS.8-11, an anvil approximator or drive 94 is at least
partially disposed within the staple pusher 60 and the outer member 56. The
anvil approximator 94 includes, from proximal to distal, an anvil sleeve 96, a
connector 98 connected to the sleeve 96 and extending distally therefrom, a pair
of elongate anvil bands 100 and an anvil retainer 102 coupled to the anvil bands
100. (see also FIG.3) The anvil sleeve 96 includes structure which operatively
engages at least one actuator within the handle assembly 1000. As depicted in
FI1G.10, the structure may include a longitudinal opening 104 through which an
anvil actuator of the handle assembly 1000 extends. The anvil sleeve 96 may
define an internal shelf 105 or other coupling structure which engages with the
anvil actuator of the handle assembly 1000. Other coupling mechanisms for
coupling with the anvil actuator of the handle assembly 1000 are also envisioned.

[0048] The connector 98 defines first and second legs 98a, 98b with pairs of
13
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opposed openings 106 extending through the walls of the legs 98a, 98b. (FIG. 3)
The proximal ends of the anvil bands 100 are received within the legs 98a, 98b
of the connector 98 and also define pairs of openings 108 which are in general
alignment with the openings 106 of the connector 98. (See FIGS.3 and 12). A
pair of pins 110 extends through the openings 106, 108 to couple the connector
98 with the anvil bands 100. At least one, e.g., both, of the anvil bands 100
include locking tabs 112 adjacent the proximal ends of the anvil bands 100.
(FIG.12) The locking tabs 112 define anvil lock surfaces which are engaged by
the lock tab 52 of the lock member 24 within the handle mount 12 to releasably
secure the anvil approximator 94 in a first position which corresponds to a
closed condition of the anvil assembly 18 relative to the staple cartridge
assembly 16 (FIG.10). Upon movement of the lock member 24 to the release
position, the lock tab 52 of the lock member 24 releases the locking tabs 112 of
the anvil bands 100 to permit longitudinal movement of the anvil approximator
94 to a second position corresponding to an open condition of the anvil assembly
18.

[0049] With reference again to FIGS.3 and 8, the anvil retainer 102
includes a pair of retainer legs 114a, 114b with pairs of openings 116 extending
through the retainer legs 114a, 114b. The distal ends of the anvil bands 100 are
recetved within the retainer legs 114a, 114b and secured to the anvil retainer 102
via pins 118 which extend through the openings 116 in the legs 114a, 114b and
the corresponding openings 120 defined within the anvil bands 100.

[0050] With reference now to FIGS.11 and 13, in conjunction with FIG. 3,
the staple cartridge assembly 16 will be discussed. The staple cartridge
assembly 16 includes an outer shell 122, an annular staple pusher ring 124, a
cylindrical knife 126 and a staple guide 128. In FIG.13, the outer shell 122 is

removed for illustrative purposes. The outer shell 122 1s mounted to the outer
14
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member 56 through cooperative engagement of shell locking detents 130 of the
outer shell 122 with the rectangular shaped windows 58 of the outer member 56.
(FIG.3) The outer member 56 may define a reduced diameter which receives the
shell 122 to maintain a substantial constant diameter through most of the length
of the elongated segment 14. The pusher ring 124 includes a pair of locking legs
132 at its proximal end. The locking legs 132 include openings 134 which
receive the locking tabs 80 of the staple pusher tube 64 to couple the staple
pusher 60 with the staple pusher ring 124. Thus, movement of the staple pusher
60 causes corresponding movement of the staple pusher ring 124. The staple
pusher ring 124 defines a plurality of pusher elements 136 arranged in a circular
or annular array. The cylindrical knife 126 1s at least partially received within an
annular groove or channel 138 within the interior of the staple pusher ring 124,
and may be secured within the pusher ring 124 via the use of adhesives or other
means (FIG.11). The staple guide 128 includes a plurality of staples 140 also
arranged in an annular array. The staples 140 are ejected upon advancement of
the staple pusher 60, the staple pusher ring 124 and the pusher elements 136.
[0051] The anvil assembly 18 includes an anvil shaft 142 and an anvil
head 144 connected to the anvil shaft 142. (FIGS. 3 and 11) The anvil head 144
includes an annular anvil surface 146 which cooperates with the staples 140 to
crimp the staples 140 during firing of the loading unit 10. The anvil shaft 142 is
couplable to the anvil retainer 102. In one embodiment, the anvil shaft 142
includes one or more internal locking shelves 148 which cooperate with the
outer locking ledge 150 on the anvil retainer 102 to releasably secure the anvil
shaft 142 to the anvil retainer 102. The anvil shaft 142 may have sufficient
resiliency or incorporate one or more deflectable components whereby the shaft
142 expands in diameter to receive the anvil retainer 102, and then returns

towards its original diameter with the internal locking shelves 148 engaging the
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outer ledge 150 on the anvil retainer 102. Removal of the anvil assembly 18
relative to the anvil retainer 102 may be effected by pulling on either or both the
anvil assembly 18 and the anvil retainer 102 to cause the anvil shaft 142 to
expand in diameter such that the locking shelves 148 clear the outer locking
ledge 150 of the anvil retainer 102. The anvil head 144 may articulate about
pivot pin 152.

[0052] The use and operation of the surgical loading unit 10 and the handle
assembly 1000 will now be discussed. As best depicted in FIG.14, prior to
mounting of the loading unit 10 to the handle assembly 1000, the lock member
24 1is in the lock position in secured engagement with the staple pusher 60 and
the anvil approximator 94. (see also FIG. 10) Specifically, the lock tab 52 of the
lock member 24 1s received within the lock slot 72 of the raised spline 70 of the
staple connector 62, and also engages the locking tabs 112 of the anvil bands
100 of the anvil approximator 64. As discussed, the lock member 24 is normally
biased to the lock position by the coil spring 50 which is engagement with the
guide member 24 and normally biases the guide member 24 to its retracted
position.

[0053] With reference now to FIGS.15A-15C, the loading unit 10 is
advanced toward the handle frame 1002 of the handle assembly 1000 with the
outer tabs 32 and the alignment tab 34 of the loading unit 10 in general
alignment with respective grooves 1004, 1006 (shown in phantom) of the handle
frame 1002. The handle mount 12 is inserted within the handle frame 1002 of
the handle assembly 1000. The loading unit 10 may be secured to the handle
frame 1002 through rotation of the loading unit 10 to establish a bayonet
coupling with the outer tabs 32 of the loading unit 10 and cooperating grooves
1004, 1006 of the handle assembly 1000. Other mechanisms for securing the

loading unit 10 and the handle assembly 1000 are also envisioned including, e.g.,
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a snap-lock relationship.

[0054] Upon mounting of the handle mount 12 within the surgical handle
assembly 1000, the proximal guide tab 44 of the guide member 22 is engaged by
corresponding structure within the handle assembly 1000 and is driven against
the bias of the coil spring 50 in the direction of directional arrow “t” (FIGS.7
and 15C). The corresponding structure may be an internal shelf, detent or similar
structure i1dentified schematically (in phantom) as reference numeral 1008,
within the interior of the handle frame 1002. Movement of the guide member 22
causes the lock member 24 to rotate through a predetermined arc of rotation
from the lock position of FIG. 14 to the released position of FIGS. 16 and 17
such that the lock tab 52 of the lock member 24 releases the lock slot 72 of the
staple connector 62 and also releases the locking tabs 112 of the anvil bands 100
of the anvil approximator 94. In this position of the lock member 24, the staple
pusher 60 and the anvil approximator 94 are free for longitudinal movement.

[0055] In addition, during mounting of the handle mount 12, at least one,
e.g. first and second actuators, within the handle frame 1002 of the handle
assembly 1000 couple with the anvil approximator 94 and the staple pusher 60.
Any mechanisms for coupling the actuators of the handle assembly 1000 with
the anvil approximator 94 and staple pusher 60 are envisioned, including, e.g., a
bayonet coupling, interference fit or any other keyed or non-keyed coupling
mechanisms. For example, with reference to FIGS. 18 and 19, the first or anvil
actuator of the handle assembly 1000, identified schematically (in phantom) as
reference numeral 1010, may be coupled to the anvil sleeve 96 through insertion
of the distal end of the first actuator 1010 through the longitudinal opening 104
of the anvil sleeve 96. (FIG.10). The first actuator 1010 may have a spring-
biased detent which flexes inwardly to be passed through the longitudinal

opening 104, and then returns under the influence of its normal spring bias to
17



WO 2016/090594 PCT/CN2014/093563

engage the internal shelf 105 of the anvil sleeve 96 to couple the components.
The second or staple actuator of the handle assembly 1000, identified
schematically (in phantom) as reference numeral 1012 in FIG. 20, may abut or
engage the proximal end of the staple connector 62. Other arrangements are also
envisioned.

[0056] The procedure may be continued by advancing the anvil actuator
1010 of the handle assembly 1000 via manual member 1014 (FIG. 2) connected
to the anvil actuator 1010 (by conventional means)to move the anvil
approximator 94 (including the anvil sleeve 96 and the anvil bands 100) in the
distal direction from its first position to its second position to cause distal
displacement of the anvil assembly 18 to its open condition relative to the staple
cartridge assembly 16 (FIGS.18 and 19). Prior or subsequent to advancement of
the anvil approximator 94, the anvil retainer 102 may be mounted to the anvil
shaft 142 of the anvil assembly 18 in the manner discussed hereinabove. The
anvil assembly 18 may be positioned relative to a tubular organ or tissue and the
anvil approximator 94 may be returned to its first position, as depicted in FIG.20,
by movement of the anvil actuator 1010 via manual member 1014 of the handle
assembly 1000 1n, e.g., a proximal direction, to position the anvil assembly 18 in
its closed condition (FIG. 2)relative to the staple cartridge assembly 16. The
staple cartridge assembly 16 1s positioned relative to the tissue. Thereafter, the
staple actuator 1012 of the handle assembly 1000 is actuated via manual member
1016 of the handle assembly 1000 (FIG. 2), which is connected to the staple
actuator 1012 by conventional means, to advance the staple actuator 1012 and
the staple connector 62 (and the staple pusher 60) as depicted in FIG. 20.
Advancement of the staple connector 62 causes corresponding advancement of
the staple pusher ring 124 and the cylindrical knife 126 of the staple cartridge

assembly 16 to expel the staples 140 which are crimped by the anvil surface 146
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of the anvil head 144 thereby joining the tissue or tubular organs and creating an
opening therebetween with the cylindrical knife 146.

[0057] Subsequent to use of the loading unit 10, the loading unit 10 may be
released from the handle assembly 1000 and disposed, or reloaded and sterilized
for subsequent use. Alternatively, a second loading unit 10 can be mounted to
the handle assembly 1000 to perform additional stapling or fastening functions
and/or other procedures.

[0058] It will be understood that various modifications may be made to the
embodiments disclosed herein. For example, the above described lockout
mechanism may be incorporated into a variety of surgical instruments which
include loading units and is not solely limited to use on staplers systems adapted
to perform an end-to-end or circular anastomosis of tissue. For example, the
loading unit may be adapted to fire clips or any other fastener dimensioned to
attach tissue, including linear attachment of tissue. Therefore, the above
description should not be construed as limiting, but merely as exemplifications
of various embodiments. Those skilled in the art will envision other

modifications within the scope and spirit of the claims appended hereto.
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What is claimed is:

1. A surgical loading unit for use with a surgical handle assembly,
which comprises:

a handle mount dimensioned for mounting to the handle assembly;

an outer member extending from the handle mount and defining a
longitudinal axis and having proximal and distal ends;

a staple cartridge assembly mounted to the distal end of the outer member,
the staple cartridge assembly including a plurality staples;

an anvil assembly couplable relative to the staple cartridge assembly;

a staple pusher at least partially disposed within the outer member and
operatively coupled to the staple cartridge assembly, the staple pusher adapted
for longitudinal movement to eject the staples;

an anvil approximator at least partially disposed within the outer member
and operatively coupled to the anvil assembly, the anvil approximator adapted
for movement between first and second positions corresponding to closed and
open conditions of the anvil assembly relative to the staple cartridge assembly;
and

a lock member mounted to the handle mount, the lock member adapted to
move from a lock position in secured engagement with the staple pusher and the
anvil approximator to a release position releasing the staple pusher and the anvil
approximator upon mounting of the handle mount relative to the surgical handle

assembly.

2. The surgical loading unit according to claim 1 wherein the lock
member 1s adapted for rotational movement about the longitudinal axis to move

from the lock position to the release position.
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3. The surgical loading unit according to claim 2 including a guide
member having a guide channel arranged at an angle relative to the longitudinal
axis, the lock member at least partially received within the guide channel of the
guide member and adapted to traverse the channel during movement of the lock

member from the lock position to the release position.

4. The surgical loading unit according to claim 3 wherein the lock
member includes a lock tab and a channel tab, the lock tab operatively engagable
with the staple pusher and the anvil approximator when the lock member is in
the lock position, the channel tab received within the guide channel and adapted

to traverse the channel.

5. The surgical loading unit according to claim 3 wherein the guide
member 1s adapted to move relative to the handle mount between a retracted
position corresponding to the lock position of the lock member and an advanced

position corresponding to the release position of the lock member.

6. The surgical loading unit according to claim 5 wherein the guide

member 1s normally biased toward the retracted position.

7. The surgical loading unit according to claim 6 including a spring
operatively engagable with the handle mount and the guide member, and

dimensioned to normally bias the guide member to the retracted position.

8. The surgical loading unit according to claim 5 wherein the guide

member 1s dimensioned to engage the handle assembly during mounting of the
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handle mount relative to the handle assembly causing movement of the guide

member to the advanced position thereof.

9. The surgical loading unit according to claim 2 wherein the staple
pusher includes a staple connector at least partially disposed within the handle
mount, the staple connector having a staple lock surface, the staple lock surface
engaged by the lock member when in the lock position thereof and released from

the lock member when 1n the release position thereof.

10.  The surgical loading unit according to claim 9 wherein the staple

pusher is normally biased toward a proximal position thereof.

11.  The surgical loading unit according to claim 9 wherein the anvil
approximator includes an anvil band at least partially disposed within the handle
mount, the anvil band having an anvil lock surface, the anvil lock surface
engaged by the lock member when in the lock position thereof and released from

the lock member when 1n the release position thereof.

12.  The surgical loading unit according to claim 1 wherein
the staple cartridge includes an annular array of staples and the anvil
assembly includes an annular anvil head cooperable with the annular array of

staples to perform a circular or an end-to-end anastomosis.

13. A surgical system for performing an anastomosis, which comprises:
a handle assembly including:
a frame;

a staple actuator and an anvil actuator at least partially disposed within the
22
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frame; and

at least one manual member for actuating at least one of the staple actuator
drive and the anvil actuator;

a loading unit including:

a handle mount dimensioned for mounting to the frame of the handle
assembly;

an outer member extending from the handle mount and defining a
longitudinal axis and having proximal and distal ends;

a staple cartridge assembly mounted to the distal end of the outer member,
the staple cartridge assembly including a plurality staples arranged in a circular
array;

an anvil assembly couplable relative to the staple cartridge assembly, the
anvil assembly including an anvil shaft and an anvil head;

a staple pusher at least partially disposed within the outer member and
operatively coupled to the staple cartridge assembly, the staple pusher adapted
for longitudinal movement to eject the staples, the staple pusher couplable to the
staple actuator of the handle assembly upon mounting of the handle mount to the
frame whereby movement of the at least one manual member causes
corresponding movement of the staple pusher; and

an anvil approximator at least partially disposed within the outer member
and operatively coupled to the anvil assembly, the anvil approximator adapted
for movement between first and second positions corresponding to closed and
open conditions of the anvil assembly relative to the staple cartridge, the anvil
approximator couplable to the anvil actuator of the handle assembly upon
mounting of the handle mount to the frame whereby movement of the at least
one manual member causes corresponding movement of the anvil approximator

between the first and second positions; and
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a lockout mechanism mounted to the handle mount, the lockout mechanism
including a lock member and a guide member, the guide member engageable
with the frame of the handle assembly upon mounting of the handle mount to the
frame of the handle assembly to cause the lock member to rotate about the
longitudinal axis from a lock position where the lock member is in secured
engagement with the staple pusher and the anvil approximator, to a release
position where the lock member releases the staple pusher and the anvil

approximator.

14.  The surgical system according to claim 13 wherein the guide
member 1s adapted to move relative to the handle mount between a retracted
position corresponding to the lock position of the lock member and an advanced

position corresponding to the release position of the lock member.

15.  The surgical system according to claim 14 wherein the lock member
includes a channel tab and a locking tab, the locking tab engageable with the
staple pusher and the anvil approximator when in the lock position of the lock
member, the channel tab received within a guide channel defined within the
guide member, the channel tab traversing the guide channel upon movement of

the guide member between the retracted position and the advanced position.

16.  The surgical system according to claim 15 wherein the guide

member 1s normally biased toward the retracted position thereof.

17.  The surgical system according to claim 14 wherein the staple pusher

1s normally biased toward a proximal position thereof.

24



WO 2016/090594 PCT/CN2014/093563

) “K”

1/15



WO 2016/090594 PCT/CN2014/093563

1000

1002

2/15



PCT/CN2014/093563

WO 2016/090594

3/15



PCT/CN2014/093563

WO 2016/090594

4/15



WO 2016/090594 PCT/CN2014/093563

5/15



PCT/CN2014/093563

WO 2016/090594

144 00T

R e .!oui.i
IIUE s shlwf : \.&Q\\§ (AN

/ ltll!lllll!ll.‘r‘l..\ln'.l‘

:zngéégzz%%%mﬁmmmmmumuuuuummmmwmmm/

(I‘lu‘l'nl - \"'
\\l',.l

o 5
= l‘h R 1\&.& P \

A2 W ve. -
X BT Sl Hl / /
'a##wﬂ//\\vq\\\\\ \\.,Q 25 /
iy

. TR M/ \\\\LV ﬂ/bl N -~
a | b9 ,Ammmwmmw@ﬁwu; s
‘ /0/\\\\;\\\\\ 5 /:E
.V w Il ./ \\\\\Q/////
w o o m « \s\s

R A

311 ///,é ,7.

// %/ v
o =Y r& \

wﬁﬁ =~ ( s\\
9T

81

6/15



PCT/CN2014/093563

WO 2016/090594

, 821
_ | - 9y T
N\ SN -
N X\ Dt b = ’ N !
X 5 & I A
9 A/ | //@.ﬁ“\y\ | @//ﬂ/ﬁ#
0g | 87 / ( AN
N y/ Ry ot
/ 01 . nIhWﬂ, Wunﬂm" ““&%w
.VMAH SRR, Hl////”d// ' i~
Y ur /»ﬁ%% \.w\w 88 £8
=) 5 98 96
e YL 01 = \ \
6314 36 /\ z ‘ov/ﬁ 2 \ \ =
. =\ _,V////¢/_. NN ,_
= — M\ TI1/] \\ i1 R —— A — N\ R EE— /._“
e A AP Ty LA TN /)/ . , , S m . | ,
- ///// .//J e & TRV
| RN
96 011 01T 00T 39 88 b8
99’ 79 9. & £

7/15



PCT/CN2014/093563

WO 2016/090594

i cnence AEEATRIXTRY

TELANAL

412!

¢OI 71

43

W __,,,.____,_, /

LR
rAS ‘ Nw
96
99
0TT TIT

0T "S14

01T

/

0L

Y

—\p\;\\\\\\\\\\\\\\\\\&

A

.

e

\\\\\\

Ll‘y -

=
|5 e ¥sis

\\\MA“VWVA“WV

/

_\q//w\\\\\*o\ o ORLL—

Loz 72 7

VAR AN SN, W SR A AT A AN 5. S AT S A AR SR S A S SR A A A H“U

) /@/ﬁ

|

c8

8/15



PCT/CN2014/093563

WO 2016/090594

(o, 2]
)
Lo

Fig. 12

136

Fig. 13

9/15



00000000000000000000000000000

10/15



PCT/CN2014/093563

WO 2016/090594

gsT "814

144

S’

11/15



PCT/CN2014/093563

WO 2016/090594

LT 814

T

(A

12/15



PCT/CN2014/093563

WO 2016/090594

81 "814

/

——— l!/tll I|\ Lot - .//I%/‘/.'V%églMI..'H...'IHl.m.cl”‘mwl&l\”\\.ﬂ\!ﬂ\\‘!ﬂ:\llﬁt . o o AH
B 2 e e 777

St -SSR wa.\ww@§E%E%:f

DU

S R AN B ke A A e s
= SIS
v,

~— ——— e~ ..MV%//\\\\H\\W\/@E/
/ ] l_l : ‘ l///////%//gsa:

7y,
e,
¢ AN

2001 ¥9

31

13/15



PCT/CN2014/093563

WO 2016/090594

A3

- — — - — -

e9

L

61 314

14

/

(8

A

g’lﬂ'/[ﬁn"éﬁ.ﬁ'ﬁ( ".lhﬂ’dlr”/

Il’l‘l"fljll'l‘""

5]’!’[’4’%}?{{?"’?{'&"«’?’

N =

Phulhllh Al L

\\\\\

” Lo

s \\\\\\\\\\\\\\V
b@x

AT

T3

J/’

————
———
fosin =

I

E e S <
I e
=i J

39
010T

\ om\ ciu

V6

14/15



PCT/CN2014/093563

WO 2016/090594

0¢ "S14

15/15



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2014/093563

A, CLASSIFICATION OF SUBJECT MATTER

A61B 17/072(2006.01)i; A61B 17/068(2006.01)i

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 17

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)

CNABS;VEN;CNKI: staple?, anastom+, lock+, stop+, prevent+, hanle?, shank?, rod?, pole?, load+, mount+

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 1709911 A1 (TYCO HEALTHCARE GROUP LP) 11 October 2006 (2006-10-11) 1-17
the description, paragraphs 13-27, and figures 1-16

X WO 03030743 A2 (TYCO HEALTHCARE GROUP LP) 17 April 2003 (2003-04-17) 1-17
the description, page 18, line 4 to page 28, line 3, page 33, line 28 to page 34, line

20, and figures 5-12, 36-38, 72-80, 93-96

X US 2012305627 Al (TYCO HEALTHCARE GROUP LP) 06 December 2012 (2012-12-06) 1-17
the description, paragraphs 89-113, and figures 1-39

A CN 101843509 A (ETHICON ENDO SURGERY INC) 29 September 2010 (2010-09-29) 1-17
the whole document

A US 2009099566 A1 (MANESS MEGAN A ET AL.) 16 April 2009 (2009-04-16) 1-17
the whole document

I:l Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

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

“gr earlier application or patent but published on or after the international
filing date

“ 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

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

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

“

“x»

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

“y»

“ &

Date of the actual completion of the international search

Date of mailing of the international search report

31 August 2015 14 September 2015
Name and mailing address of the [SA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA GULLin

6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Telephone No. (86-10)62085615

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2014/093563
. Patf:nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
EP 1709911 Al 11 October 2006 us 2010301097 Al 02 December 2010
ES 2329926 T3 02 December 2009
CA 2541715 C 16 December 2014
AU 2006201047 Al 26 October 2006
EP 1709911  BI1 29 July 2009
AU 2006201047 B2 18 August 2011
JpP 4959209 B2 20 June 2012
JpP 2006289064 A 26 October 2006
JpP 2012130729 A 12 July 2012
[N 7780055 B2 24 August 2010
[N 2006226195 Al 12 October 2006
CA 2541715 Al 06 October 2006
DE 602006008056 E 10 September 2009
WO 03030743 A2 17 April 2003 AU 2008229931 Al 20 November 2008
[N 2012111921 Al 10 May 2012
[N 8418904 B2 16 April 2013
[N 2009266868 Al 29 October 2009
ES 2514666 T3 28 October 2014
CA 2695579 C 25 September 2012
[N 8033440 B2 11 October 2011
JpP 2009078168 A 16 April 2009
EP 1432358 A2 30 June 2004
[N 8281973 B2 09 October 2012
[N 2012012639 Al 19 January 2012
EP 2347722 Al 27 July 2011
AU 2002362750 B2 10 July 2008
[N 2008283575 Al 20 November 2008
[N 2013200130 Al 08 August 2013
[N 2004232201 Al 25 November 2004
[N 7891534 B2 22 February 2011
[N 2011163148 Al 07 July 2011
CA 2461956 C 04 January 2011
AU 2008229931 B2 06 October 2011
CA 2695579 Al 17 April 2003
[N 7934628 B2 03 May 2011
CA 2461956 Al 17 April 2003
JpP 5068247 B2 07 November 2012
P 4252454 B2 08 April 2009
JpP 2011240148 A 01 December 2011
[N 8286848 B2 16 October 2012
[N 2010200639 Al 12 August 2010
JpP 2005505335 A 24 February 2005
[N 8113408 B2 14 February 2012
EP 2623043 Al 07 August 2013
EP 2347722 Bl 17 September 2014
DE 602006008056 E 10 September 2009
EP 1432358  BI1 12 August 2015
[N 2012305627 Al 06 December 2012 us 2010237131 Al 23 September 2010
EP 1021130 Bl 15 November 2006
[N 8342377 B2 01 January 2013

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2014/093563
. Patf:nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
[N 2004108357 Al 10 June 2004
ES 2335523 T3 29 March 2010
CA 2666604 Al 01 April 1999
CA 2571579 Al 01 April 1999
ES 2399811 T3 03 April 2013
[N 7565993 B2 28 July 2009
JpP 2008086787 A 17 April 2008
CA 2304750 Al 01 April 1999
JpP 4257029 B2 22 April 2009
[N 8292152 B2 23 October 2012
[N 2014110454 Al 24 April 2014
[N 2013140342 Al 06 June 2013
JpP 5084061 B2 28 November 2012
AU 750646 B2 25 July 2002
[N 2005067460 Al 31 March 2005
[N 8210416 B2 03 July 2012
EP 2316348 Al 04 May 2011
EP 2113207 A2 04 November 2009
JpP 4500342 B2 14 July 2010
EP 2208186 A2 23 March 2011
us 8256656 B2 04 September 2012
EP 2208185 A2 23 March 2011
JpP 4500343 B2 14 July 2010
us 8087563 B2 03 January 2012
EP 1762190 B8 23 December 2009
[N 6669073 B2 30 December 2003
[N 2012043368 Al 23 February 2012
[N 2012055974 Al 08 March 2012
CA 2571468 Al 01 April 1999
[N 2006255090 Al 16 November 2006
EP 1762190 A2 14 March 2007
CA 2552427 C 25 November 2008
CA 2571468 C 30 March 2010
JpP 2010148890 A 08 July 2010
EP 2286736 Bl 07 November 2012
JpP 4500344 B2 14 July 2010
ES 2275317 T3 01 June 2007
[N 6953139 B2 11 October 2005
EP 21567% Bl 07 September 2011
DE 69836436 D1 28 December 2006
ES 2372662 T3 25 January 2012
EP 2818124 Al 31 December 2014
CN 101843509 A 29 September 2010 JpP 2010221027 A 07 October 2010
[N 8066167 B2 29 November 2011
JpP 5528864 B2 25 June 2014
EP 2233084 Al 29 September 2010
CN 101843509 B 22 October 2014
[N 2010237132 Al 23 September 2010
[N 2009099566 Al 16 April 2009 AU 2008229820 Al 30 April 2009
EP 2047826 Al 15 April 2009

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2014/093563
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
JpP 2009101152 A 14 May 2009
CN 101507664 A 19 August 2009

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report
	Page 44 - wo-search-report

