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ABSTRACT

A loading unit includes a shell assembly and a locking collar. The shell assembly has
an annular ring that defines a locking slot and a proximal opening. The proximal opening
configured to receive a distal end portion of the surgical instrument. The locking collar is
rotatably disposed about the annular ring. The locking collar has a body including a flexible
tab that has an inwardly extending lock. The locking collar is moveable about the annular
ring between a locked and unlocked configuration. In the locked configuration, the lock
passes through the locking slot and into the proximal opening of the annular ring. In the
unlocked configuration, the body of the locking collar is rotated about the annular ring from

the locked configuration to move the lock from within the proximal opening.
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LOADING UNIT LOCKING COLLAR WITH
ROTATIONAL ACTUATED RELEASE

BACKGROUND
]. Technical Field

[0001] The present disclosure relates generally to surgical stapling instruments. More
specifically, the present disclosure relates to circular surgical stapling instruments including

replaceable loading units.

2. Background of Related Art

[0002] Surgical stapling instruments configured to join tissue portions during a surgical
procedure are well known. These instruments include linear end effectors which are oriented
parallel or transverse to a longitudinal axis of the instrument as well as circular end effectors.
Typically, linear stapling instruments include a disposable loading unit or a replaceable
cartridge that allows the stapling instrument to be used multiple times. However,
conventional circular stapling instruments include a cartridge or shell assembly that is
typically fixedly attached to the instrument such that the instrument must be disposed of after

a single use. Some circular stapling instruments include a cartridge or shell assembly that 1s

replaceable.

[0003] A need exists in the art for a simple, inexpensive instrument for releasably

securing a cartridge or shell assembly to a circular stapling instrument to facilitate reuse of

the stapling instrument.

SUMMARY

10004] In an aspect of the present disclosure, a loading unit includes a shell assembly and
a locking collar. The shell assembly has an annular ring that defines a proximal opening that

is configured to receive a distal end portion of a surgical instrument. The annular ring
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defines a locking slot. The locking collar is rotatably disposed about the annular ring and has
a body including a flexible tab. The flexible tab includes a lock extending inwardly from the

flexible tab. The locking collar 1s moveable about the annular ring between a locked
configuration and an unlocked configuration. In the locked configuration the lock passes
through the locking slot and into the proximal opening of the annular ring. In the unlocked
configuration the lock i1s moved from within the proximal opening. The body may be

partially split to form the flexible tab.

[0005]  In aspects, an outer surface of the annular ring defines a groove and the locking
collar includes an inwardly extending travel rib that 1s received within the groove. The travel

rib may limit a degree of rotation of the locking collar about the annular ring.

[0006] In some aspects, the loading unit includes a retention ring that 1s positioned about
the annular ring proximal of the locking collar to prevent axial movement of the locking
collar from relative to the annular ring. The retention ring may include a plurality of
inwardly extending retention tabs and the annular ring may define a plurality of retention
slots positioned proximally of the locking slot. Each of the plurality of retention slots may be

configured to receive a respective retention tab to fix the retention ring to the annular ring.

[0007] In certain aspects, the flexible tab 1s resilient and 1s positioned to urge the locking
collar to the locked configuration. The lock may have a longitudinal cam surface and a radial
cam surface. The radial cam surface may be positioned to engage the annular ring to move
the lock outward in response to rotation of the body of the locking collar in relation to the
annular ring towards the unlocked configuration. The radial cam surface may be positioned

to engage the annular ring such that resiliency of the flexible tab causes the radial cam

surface to urge the locking collar towards the locked configuration when the lock and the

locking slot are misaligned.
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[0008] In another aspect of the present disclosure, a surgical system includes a surgical
instrument, a loading unit, and a locking collar. The surgical instrument includes a distal end
portion that defines a locking window. The loading unit includes a shell assembly having an
annular ring defining a proximal opening and a locking slot. The distal end portion of the
surgical instrument 1s received within the proximal opening. The locking collar is rotatably
disposed about the annular ring to secure the loading unit to the distal end portion of the
surgical instrument. The locking collar has a body that includes a flexible tab. The flexible
tab has a lock that extends inward from the tlexible tab. The locking collar 1s moveable about
the annular ri;'lg between a locked contiguration and an unlocked configuration. In the locked
cOnﬁguration the lock passes through the locking slot of the annular ring and the locking
window of the distal end portion of the surgical instrument to secure the locking collar to the
distal end portion of the surgical instrument. In the unlocked configuration the lock 1s moved

from within the locking window to release the loading unit from the distal end portion of the

surgical instrument.

[0009] In aspects, the annular ring includes a key that extends into the proximal opening.
The distal end portion of the surgical instrument may define a keyway. The key is parallel to
a longitudinal axis of the shell assembly and the keyway 1s parallél to a longitudinal axis of
the distal end portion of the surgical instrument. The key is received within the keyway to

rotatably fix the loading unit to the distal end portion of the surgical instrument.

[0010] In some aspects, the lock has a longitudinal cam surface. A distal end of the

surgical instrument may be configured to engage the longitudinal cam surface to move the
lock outward as the distal end portion of the surgical instrument 1s received within the
proximal opening until the locking window is aligned with the locking slot of the annular

ring. The lock may have radial cam surface that engages the annular ring in response to
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rotation of the body of the locking collar about the annular ring to transition the locking collar

to the unlocked configuration.

(0011} In another aspect of the present disclosure, a method of securing a loading unit to
a surgical instrument includes aligning a proximal annular ring of the loading unit with a
distal end portion of the surgical instrument, sliding the annular ring over the distal end
portion of the surgical instrument, and continuing to slide the loading unit over the distal end
portion until a locking window defined in the distal end portion of the surgical instrument 1s
aligned with a lock such that resilience of a flexible tab move the lock into the locking
window to secure the loading unit to the surgical instrument. The distal end of the surgical
instrument engages the lock of the locking collar as the annular ring is shid over the distal end

portion of the surgical instrument.

[0012] In aspects, the method includes releasing the loading unit from the distal end
portion of the surgical instrument. The loading unit is released by rotating the locking collar
about the annular ring to move the lock from within the locking window and sliding the
loading unit off of the distal end portion of the surgical instrument. Rotating the locking
collar about the annular ring may engage a radial cam Surface of the lock with the annular
ring to lift the lock from within the locking window. The locking collar may be released atter

sliding the loading unit off of the distal end portion of the surgical instrument such that the

radial cam surface engages the annular ring to rotate the locking collar about the annular ring

in response to residence of the flexible tab.

[0013] In some aspects, aligning the proximal ring of the loading unit with the distal end

portion of the surgical instrument includes radially aligning a key of the loading unit with a

keyway defined in the distal end portion of the surgical instrument. Sliding the annular ring
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over the distal end portion of the surgical instrument may include sliding the key into the

keyway of the surgical instrument.

[0014] Further, to the extent consistent, any of the aspects described herein may be used

in conjunction with any or all of the other aspects described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

10015] Various aspects of the present disclosure are described hereinbelow with reference

to the drawings, which are incorporated in and constitute a part of this specification, wherein:

10016] FIG. 1A 1s a perspective view of a circular stapling adapter with a loading unit

releasably coupled 1n accordance with the present disclosure to a distal end of the circular

stapling adapter;

[0017] FIG. 1B 1s a perspective view of a circular stapling surgical instrument with the

loading unit of FIG. 1A releasably coupled to a distal end of the surgical instrument;

[0018] FIG. 2 1s a perspective view of the adapter of FIG. 1A with the loading unit

decoupled from the adapter;

[0019] FIG. 3 1s an exploded view with parts separated of the loading unit of FIG. 2;
[0020] FIG. 4 1s a perspective view of a shell assembly of the loading unit of FIG. 3;
[0021] FIG 5 is a perspective view ol a locking collar of the loading unit of FIG. 3;

[0022] FIG. 6 1s a longitudinal cross-sectional view of the loading unit and the distal end

portion of the adapter taken along the section line 6-6 of FIG. 2;

[0023] FIG. 7 1s a cross-sectional view taken along the section line 7-7 of FIG. 6;
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10024] FIG. 8 is a cross-sectional view taken along the section line 8-8 of FIG. 6;

[0025] FIG. 9 is a longitudinal cross-sectional view of the distal end portion of the

adapter of FIG. 2 partially received within an annular ring of the loading unit of FIG. 2;

10026] FIG. 10 is a cross-sectional view taken along the section line 10-10 ot FIG. 9;

(0027} FIG. 11 is a longitudinal cross-sectional view of the distal end portion of the

adapter of FIG. 2 received within an annular ring of the loading unit of FIG. 2;

[0028] FIG. 12 is a cross-sectional view taken along the section line 12-12 of FIG. 11;

10029] FIG. 13 is a cross-sectional view taken along the section line 13-13 of FIG. 11;

[0030] FIG. 14 is a cross-sectional view taken along the section line 14-14 of FIG. 11;

[0031] FIG. 15 is a perspective view of the loading unit of FIG. 2 disposed over the distal

end portion of the adapter with the locking collar rotated to an unlocked configuration;

[0032] FIG. 16 is a cross-sectional view taken along the section line 16-16 of FIG. 15;

[0033] FIG. 17 is a cross-sectional view taken along the section line 17-17 ot FIG. 15;

and

[0034] FIG. 18 is a perspective view of the loading unit of FIG. 15 released from the

distal end portion of the adapter with the locking collar returned to the locked configuration.

DETAILED DESCRIPTION OF EMBODIMENTS

[0035] Embodiments of the present disclosure are now described in detail with reference
to the drawings in which like reference numerals designate identical or corresponding

elements in each of the several views. As used herein, the term “clinician” refers to a doctor,
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a nurse, or any other care provider and may include support personnel. Throughout this
description, the term “proximal” refers to the portion of the device or component thereof that

1s closest to the chinician and the term “distal” refers to the portion of the device or

component thereof that is farthest from the clinician.

[0036] This disclosure relates generally to a loading unit including a locking collar that
releasably secures the loading unit to a distal end of a surgical instrument or adapter for a
surgical instrument. The locking collar is rotatably disposed about the loading unit and
includes a lock that has a longitudinal cam surface and a radial cam surface. The longitudinal
cam surface 1s engaged by a distal end of the surgical instrument as the locking collar is slid
over the surgical instrument to tlex a flexible tab supporting a lock of the locking collar
outward. When the loading unit 1s fully received on the distal end of the surgical instrument,
a locking window of the loading unit becomes aligned with the lock. When this occurs, the
resilience of the tlexible tab causes the lock to move into the locking window to secure the
loading unit to the distal end of the surgical instrument. The locking collar can be rotated
about the loading unit such that the radial cam surface engages the loading unit to flex the
flexible tab outwardly until the lock is removed from the locking window of the surgical

instrument to release the loading unit from the distal end of the surgical instrument.

[0037] With reterence to FIGS. 1A and 1B, a loading unit 10 is provided in accordance

with embodiments of the present disclosure. The loading unit 10 is configured for selective
connection to a powered hand held electromechanical instrument (not shown) via an adapter
102 of a surgical instrument. Alternatively, the loading unit 10 can be configured for
connection directly to a manually actuated handle assembly or stapling instrument 700 (FIG.

1B) such as described 1n U.S. Patent No. 8,789,737 (“the *737 Patent”), which is incorporated

herein by reference. In the illustrated embodiment, the loading unit 10 is releasably coupled
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to a distal end portion 110 of the adapter 102 and includes a staple cartridge 12 (FIG. 3), a
shell assembly 20, and a locking collar 40. The loading unit 10 may also include an anvil 400
(FIG. 1B). The adapter 102 1s configured to translate movement of an actuator of the stapling
instrument, e.g., an electromechanical actuator (not shown), to actuate the shell assembly 20
to suture and cut tissue (not shown). A proximal end 104 of the adapter 102 1s attachable to
the stapling instrument to actuate the staple cartridge 12. It 1s contemplated that the proximal
end 104 of the adapter 102 may be attached to a manually actuated instrument such as

described in the 737 Patent to actuate the staple cartridge 12.

[0033] For a detailed description of the structure and function of an exemplary adapter
and loading unit, please refer to commonly owned U.S. Provisional Patent Application Serial
No. 62/066,518, filed October 21, 2014, entitled “Adapter, Extension, and Connector
Assemblies for Surgical Devices.” For a detailed description of the structure and function of
an exemplary electromechanical instrument, please refer to commonly owned U.S. Patent
Application Serial No. 13/484,975, tiled on May 31, 2012, now published as U.S. Patent

Publication No. 2012/0253329. Each of these applications 1s incorporated herein by

reference 1n its entirety.

[0039] Referring to FIG. 2, the distal end portion 110 of surgical instrument, e.g., the

adapter 102, defines a locking window 112. The locking window 112 passes through the

outer surface of the distal end portion 110 of the adapter 102 and is spaced-apart from a distal
end 110a of the adapter 102. The distal end portion 110 may also define a keyway 114 (FIG.

6) that extends from the distal end 110a of the adapter 102 parallel to a longitudinal axis of

the adapter 102.

[0040]  Referring also to FIG. 3, the loading unit 10 includes a shell assembly 20, a

locking collar 40, and a retention ring 60. The shell assembly 20 has a proximal recessed
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annular ring 22 that defines a cylindrical opening 21 for receiving the distal end portion 110

of the adapter 102 and a distal end 32 that defines a receptacle 34 (FIG. 6) for receiving and

supporting the staple cartridge 12.

[0041] Referring to FIGS. 3 and 4, the annular ring 22 of the shell assembly 20 is sized to
be received through the locking collar 40 and the retention ring 60. In embodiments, the
locking collar 40 has a thickness equal to the depth of a step 23 defined by the annular ring

22 such that the locking collar 40 forms a continuous or smooth surface with the outer surface

of the shell assembly 20.

[0042] The annular ring 22 includes a key 24 and defines a locking slot 26 and retention
slots 28. The key 24 1s disposed on an inner surface of the annular ring 22 and 1s parallel to a
longitudinal axis of the shell assembly 20. As shown, the key 24 is aligned with one of the

retention slots 28; however, it 1s contemplated that the key 24 may be positioned between two

retention slots 28.

[0043] The locking slot 26 1s configured to receive a portion of the locking collar 40 to
secure the shell assembly 20 to the distal end portion 110 of the adapter 102. The locking
slot 26 has a substantially rectangular shape and passes between an outer surface and an inner

surface of the annular ring 22. The locking slot 26 may be oriented such that the walls

defining the locking slot 26 are parallel and perpendicular to the longitudinal axis of the shell
assembly 20. As shown, the locking slot 26 substantially opposes the key 24. However, the
locking slot 26 and the key 24 may be adjacent one another or positioned anywhere about the

annular ring 22 relative to one another. The locking slot 26 is positioned between two
retention slots 28 and 1s spaced from a proximal end 36 of the shell assembly 20 such that a

proximal end of the locking slot 26 is further away from the proximal end 36 than a distal end

of the retention slots 28.
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[0044] The retention slots 28 are contigured to receive a portion of the retention ring 60
to secure the retention ring 60 to the annular ring 22 of the shell assembly 20. As shown, the
retention slots 28 are substantially rectangular in shape and are disposed about the annular
ring 22. Each of the retention slots 28 are spaced an equal distance from the proximal end 36
of the shell assembly 20. As shown, the retention slots 28 are equally spaced about the
annular ring 22 (i.e., at 90° apart); however, 1t 1s contemplated that the retention slots 28 may
be unequally spaced about the annular ring 22 to fix the orientation of the retention ring 60
with the annular ring 22 and/br the locking collar 40. Additionally or alternatively, each of

the retention slots 28 may have a unique shape to fix the orientation of the retention ring 60

with the annular ring 22 and/or the locking collar 40.

[0045] With particular reference to FIG. 4, an outer surface of the annular ring 22 defines
a travel groove 29. The travel groove 29 extends from the proximal end 36 of the shell
assembly 20 1n a direction parallel to the longitudinal axis of the shell assembly 20. The

travel groove 29 has a radial dimension about the annular ring 22 as described i1n greater

detail below.

[0046] Referring to FIG. 5, the locking collar 40 1s configured to secure the shell
assembly 20 to the distal end portion 110 of the adapter 102. The locking collar 40 has a

resilient, cylindrical body 42 that defines a central opening 43. The body 42 includes a

flexible tab 44, a travel rib 46, and a lock 50 supported on one end of the flexible tab 44. The
central opening 43 1s sized to rotatably receive the annular ring 22. The diameter of the

central opening 43 1s slightly larger than an outer diameter of the annular ring 22 to allow
rotation ot the locking collar 40 about the annular ring 22 with minimal resistance (e.g.,
resistance from friction) and to prevent excessive movement relative to the annular ring 22

due to an excess gap between the body 42 and the annular ring 22. The flexible tab 44

10
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defines a cantilever and 1s formed by partially splitting the body 42 with a radial slit 48 and a
longitudinal slit 49. The tab 44 may have a width that 1s approximately half the width of the

body 42 and has a radial dimension in a range of about 45° to about 90° (e.g., about 75°).

Alternatively, other configurations are envisioned.

10047} The lock 30 1s disposedh_on an 1nner surface of the tab 44 adjacent the longitudinal
slit 49 and extends into the central opening 43 of the locking collar 40. The lock 50 includes
a longitudinal cam 52 and a radial cam 54. The longitudinal cam 52 1s an angled surface that
extends from a proximal side of the lock 50 towards a distal side of the lock 50 and towards
the center of the central opening 43 to form a proximally facing wedge. The radial cam 54 is
an angled surface that extends from a side of the lock 50 spaced apart from the longitudinal
slit 49 and angles away from the flexible tab towards the longitudinal slit 49 and the center of

the central opening 43 to form a radial wedge facing away from the longitudinal slit 49.

[0048] The travel rib 46 extends inward from the inner surface of the body 46 and is
positioned adjacent the proximal end of the body 42. The travel rib 46 extends approximately
halfway across the inner surface of the body 46 but may extend from the proximal end to the
distal end of the body 42. The travel rib 46 1s sized to be recetved within the travel groove 29
when the locking collar 40 1s disposed about the annular ring 22 to limit rotation of the

locking collar 40 about the annular ring 22 as discussed in greater detatl below.

[0049] Referring briefly back to FIGS. 2 and 3, the retention ring 60 is configured to
retain the locking collar 40 over the annular ring 22 (1.e., prevent the locking collar 40 from

proximally translating off of the annular ring 22). The retention ring 60 defines a central
opening 62 and includes retention tabs 44. The central opening 62 is sized to receive the
annular ring 22. The retention tabs 64 are disposed about the inner surface of the retention

ring 60 and include distally facing wedges that are configured to be received within the

11
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retention slots 28 of the annular ring 22 to radially fix the retention ring 60 to the annular ring
22 and to prevent the retention ring 60 from proximal translation relative to the annular ring
22. More specifically, when the retention ring 60 1s slid over the annular ring 22, tapered
surfaces of the retention tabs 64 engage a distal surface or the annular ring 22 such that the
tabs 64 are deformed inwardly and pass over the annular ring 22 until the tabs 64 become
aligned with the retention slots 28. When the tabs 64 become aligned with the slots 28, the
tabs 64, which are resilient, spring outwardly into the retention slots 28 to secure the retention
ring 60 about the annular ring 22. It 1s contemplated that the retention tabs 64 may also
prevent distal translation of the retention ring 60 relative to the annular ring 22. The outer
surface of the retention ring 60 may slope proximally to provide a smooth transition from the
outer surface of the shell assembly 20 to the distal end poi'tion 110 of the adapter 102 when
the distal end portion 110 1s received within the proximal opening 21 of the shell assembly

20.

[0050] Referring to FIGS. 3 and 6-8, the assembly of the adapter 102 and the shell
assembly 20 of the loading unit 10 with the locking collar 40 will be described in accordance
with the present disclosure. As shown 1n FIG. 3, the shell assembly 20 and the locking collar
40 are aligned with one another such that the longitudinal axis of the shell assembly 20 is
aligned with the longitudinal axis of the locking collar 40. In addition, the locking collar 40
is rotationally aligned with the annular ring 22 of the shell assembly 20 by aligning the travel
rib 46 of the locking collar 40 with the travel groove 29 of the annular ring 22. It will be
appreciated that when the travel rib 46 and the travel groove 39 are rotationally aligned, the

lock 50 of the locking collar 40 1s substantially aligned with the locking slot 26 of the annular

ring 22.

12
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[0051] With the locking collar 40 and the annular ring 22 of the shell assembly 20
aligned with one another, the locking collar 40 1s moved distally over the annular ring 22
such that the annular ring 22 is received within the central opening 43 of the locking collar
40. As the locking collar 40 1s moved over the annular ring 22, the lock 50 engages the
annular ring 22. Continued distal movement of the locking collar 40 over the annular ring 22
flexes the flexible tab 44 of the locking collar 40 outward such that the lock 50 of the flexible
tab 44 1s positioned to move along the outer surface of the annular ring 22. With the lock 50
positioned on the outer surtace of the annular ring 22, the locking collar 40 is moved distally
over the annular ring 22 until a distal end of the locking collar 40 abuts the step 23 defined by
the annular ring 22. In this position, the lock 50 1s positioned in alignment with the locking
slot 26. When the distal end of the locking collar 40 abuts the step 23 as shown in FIG. 6, the
resilience of the flexible tab 44 moves the lock 50 towards the longitudinal axis of the shell
assembly 20 and through the locking slot 26 of the annular ring 22 to secure the locking

collar 40 to the shell assembly 20 about the annular ring 22.

[0052] It the locking collar 40 is slightly misaligned with the locking slot 26 with the
lock 50 extending parttally through the locking slot 26 of the annular ring 22, the first or
longitudinal cam surtace 52 of the lock 50 engages walls defining the locking slot 26 to
distally slide the locking collar 40 over the annular ring 22 and the second or radial cam
surface 54 ot the lock 50 engages the walls defining the locking slot 26 to rotate the locking
collar 40 about the annular ring 22 to a locked configuration as shown in FIGS. 6 and 8. In
the locked configuration, resilience of the flexible tab 44 urges the lock 50 through the
locking slot 26 such that the lock 50 prevents rotation of the locking collar 40 about the
annular ring 22 and translation of the locking collar 40 relative to the annular ring 22. In the

locked configuration, the travel rib 46 of the locking collar 40 1s positioned on one side of the

travel groove 29 such that the travel nib 46 prevents rotation of the locking collar 40 about the

13
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annular ring 22 1n a first direction (e.g., clockwise as shown in FIG. 8) and allows rotation of
the locking collar 40 1n a second direction opposite the first direction (e.g., counter clockwise

as shown in FIG. 8). When the locking collar 40 reaches the locked configuration, the

flexible tab 44 may provide audible indicia (e.g., a click) as the lock 50 passes through the

locking slot 26.

(0053] With particular reference to FIGS. 6 and 7, the retention ring 60 is secured over a
proximal end of the annular ring 22 proximal to the locking collar 40 to prevent the locking
collar 40 from sliding proximally relative to the annular ring 22. With the locking collar 40
in the locked configuration, the retention ring 60 1s slid distally over the annular ring 22 such
that the annular ring 22 is received within the central opening 62 of the retention ring 60. As
the retention ring 60 receives the annular ring 22, the retention tabs 64 engage the outer
surface of the annular ring 22 and flex outwardly such that the retention ring 60 can pass over
the annular ring 22. The retention ring 60 1s posttioned about the annular ring 22 such that
each retention tab 64 1s positioned within one of the retention slots 28 of the annular ring 22.
As the retention tabs 64 are aligned with the retention slots 28, the resilience of the retention
ring 60 urges the retention tabs 64 through the retention slots 28 such that the retention ring
60 1s 1n a fixed configuration relative to the annular ring 22. When the retention ring 60
reaches the fixed configuration, the passage of the retention tabs 64 through the retention
slots 28 of the retention ring 60 may provide audible indicia (e.g., a click). In the fixed
configuration of the retention ring 60, the retention ring 60 1s rotationally and longitudinally
fixed relative to the annular ring 22. Further, 1n the fixed configuration, the retention ring 60

prevents the locking collar 40 from sliding proximally off the annular ring 22 of the shell

assembly 20 but allows the locking collar 40 to rotate about the annular ring 22.

14
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[0054] Each retention tab 64 is disposed within a respective retention slot 28; however, it
1s contemplated that each retention slot 28 may not receive a retention tab 64. As shown, the
retention tabs 64 and the retention slots 28 are equally spaced about the retention ring 60 and
the annular ring 22 respectively; however, it is contemplated that the retention tabs 64 and the
retention slots 28 may be unequally spaced about the retention ring 60 and the annular ring 22
respectively to define a radial orientation of the retention ring 60 relative to the annular ring
22. The loading unit 10 1s assembled when the locking collar 40 is in the locked

configuration and the retention ring 60 i1s in the fixed configuration.

[0055] With reference to FIGS. 6 and 9-14, a method for securing the loading unit 10 to
the distal end portion 110 of the adapter 102 or surgical instrument 1s disclosed in accordance
with the present disclosure. Referring initially to FIG. 6, assembled loading unit 10 is aligned
with the distal end portion 110 of the adapter 102 such that the longitudinal axis of the
loading unit 10 18 aligned with the longitudinal axis of the adapter 102. The loading unit 10
1s then radially aligned with the distal end portion 110 of the adapter 102 such that the key 24
of the shell assembly 22 is aligned with the keyway 114 of the distal end portion 110 as
shown 1n FIG. 6. When the key 24 and the keyway 114 are radially aligned, the locking slot

26 of the shell assembly 22 i1s radially aligned with the lock window 112 of the distal end

portion 110 of the adapter 102.

[0056] Referring now to FIGS. 9 and 10, with the loading unit 10 and the distal end
portion 110 of the adapter 102 aligned with one another, the loading unit 10 is slid over the

distal end portion 110 of the adapter 102 such that the distal end portion 110 of the adapter
102 is at least partially disposed within the proximal opening 21 of the shell assembly 20. As
the distal end portion 110 of the adapter 102 slides into the proximal opening 21, the key 24

slides 1n the keyway 114 of the distal end portion 110. Further, as the distal end portion 110

15
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of the adapter 102 slides into the proximal opening 21, the distal end 110a of the adapter 102
adjacent the locking slot 112 engages the lateral cam surface 52 of the lock 50 to urge the
lock 50 and the flexible tab 40 outward. The loading unit 10 1s slid over the distal end
portion 110 of the adapter 102 until the lock window 112 of the adapter 102 is longitudinally
aligned with the locking slot 26 of the annular ring 22 of the shell assembly 20. When lock
window 112 and the locking slot 26 are aligned, the resilience of the flexible tab 44 urges or
snaps the lock 50 through the lock window 112 of the adapter 102 and into the locked
configuration as shown in FIG. I1. When the lock 50 reaches the locked configuration, the

lock 50 may provide audible indicia (e.g., a click) to a user.

[0057]  As shown in FIGS. 11-14, the loading unit 10 1s secured to the distal end portion
110 ot the adapter 102 when the distal end portion 110 of the adapter 102 is positioned within
the proximal opening 21 of the shell assembly 20 with the lock 50 disposed in the lock
window 112 in the locked configuration. With the loading unit 10 secured to the distal end
portion 110 of the adapter 102, the surgical instrument and loading unit 10 may be used to
perform a surgical procedure. After surgical procedure 1s completed, the loading unit 10 can
be decoupled or detached from the surgical instrument as will be discussed in detail below.
With the loading unit 10 decoupled from the surgical instrument, another loading unit may be
coupled or secured to the surgical instrument for continued use in the surgical procedure, the
surgical instrument may be sterilized for use in another surgical procedure, or the surgical
instrument may. be discarded. In addition, the loading vnit 10 may be sterilized for use in

another surgical procedure or may be discarded.

[0058] With reference to FIGS. 15-18, a method for detaching the loading unit 10 from
the distal end portion 110 of the adapter 102 or surgical instrument is disclosed in accordance

with the present disclosure. To detach the loading unit 10, the body 42 of the locking collar
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4() is rotated about the annular ring 22 of the shell assembly 20 such that the lock 50 1s moved
outward and from within of the lock window 112 of the adapter 102 to release the distal end
portion 110 of the adapter 102 from the loading unit 10. Specifically, the body 42 of the
locking collar 40 is rotated about the annular ring 22 1n the direction indicated by arrow “R”.
The outer surface of the body 42 may include engagement features 56 to provide a clinician a
orip for rotating the body 42. With particular reference to FIGS. 16 and 17, as the body 42 is
rotated in the direction of arrow “R”, the second cam surface 54 of the lock 50 engages the
walls defining the locking slot 36 to move or cam the lock 50 outward to an unlocked
configuration. When the lock 50 1s in the unlocked configuration, the loading unit 10 is
distally slidable to release or detach the distal end portion 110 of the adapter 102 from the
loading unit 10 as shown in FIG. 18. When the loading unit 10 1s detached from the distal
end portion 110, the body 42 is released such that the resilience of the body 42 and the

flexible tab 44 return the locking collar 40 to the locked contiguration.

[0059]  As the body 42 of the locking collar 40 1s rotated about the distal end portion 110
of the adapter 102, the key 24 and the keyway 114 prevent the shell assembly 20 from
rotating relative to the adapter 102. Further, as detailed above, the retention tabs 64 and the

retention slots 28 prevent the retention ring 60 tfrom rotating about the shell assembly 20.

[0060] With particular reference to FIG. 16, the travel rib 46 prevents over rotation of the
body 42 of the locking collar 40 about the annular ring 22. Specifically, as the body 42 is
rotated about the annular ring 22, the travel rib 46 moves from the fixed configuration (FIG.

13) to a released configuration within the travel groove 29 as shown in FIG. 16. When the
travel rib 46 is in the released contiguration, the lock 50 1s outside of the lock window 112 of

the adapter 102 and may be substantially out of the locking slot 26 of the annular ring 22.
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The travel rib 46 prevents over rotation of the body 42 about the annular ring 22 to a point

where the resilience of the body 42 is unable to return the lock 50 to the locked contiguration.

10061] The locking collar 40 1s made of a resilient maternial. For example, the locking
collar 12 may be formed of a resilient plastic material using an 1njection molding process.
However, it 1s contemplated the locking collar 40 may be formed of other suitable materials

including, but not limited to, spring steel, stainless steel, or wire.

[0062] While several embodiments of the disclosure have been shown in the drawings, it
is not intended that the disclosure be limited thereto, as it 1s intended that the disclosure be as
broad in scope as the art will allow and that the specification be read likewise. Any
combination of the above embodiments i1s also envisioned and 1s within the scope of the
appended claims. The present disclosure 1s not limtted to circular stapling loading units, but
has application to loading units for linear stapling or other types of instruments, such as
electrocautery or ultrasonic instruments. Theretore, the above description should not be
construed as limiting, but merely as exemplifications of particular embodiments. Those

skilled in the art will envision other modifications within the scope of the claims appended

hereto.
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WHAT IS CLAIMED:
. A loading unit comprising:

a shell assembly having an annular ring defining a proximal opening configured to
recetve a distal end portion of a surgical instrument, the annular ring defining a locking slot;
and

a locking collar rotatably disposed about the annular ring, the locking collar having a
body including a flexible tab, the flexible tab having a lock extending inwardly from the
flexible tab, the locking collar being moveable about the annular ring between a locked
configuration wherein the lock passes through the locking slot and into the proximal opening

of the annular ring and an unlocked configuration wherein the lock is moved from within the

proximal opening.

2. T'he loading unit according to claim 1, wherein the body is partially split to form the
flexible tab.
3. The loading unit according to claim 1, wherein an outer surface of the annular ring

defines a groove and the locking collar includes an inwardly extending travel rib that is

received within the groove.

4. The loading unit according to claim 3, wherein the travel rib limits a degree of

rotation of the locking collar about the annular ring.

J. The loading unit according to claim 1, further comprising a retention ring positioned
about the annular ring proximal of the locking collar to prevent axial movement of the

locking collar relative to the annular ring.
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6. T'he loading unit according to claim 5, wherein the retention ring mcludes a plurality
of inwardly extending retention tabs and the annular ring defines a plurality of retention slots

positioned proximally of the locking slot, each of the plurality of retention slots being

configured to receive a respective retention tab to fix the retention ring to the annular ring.

7. T'he loading unit according to claim 1, wherein the flexible tab is resilient and is

positioned to urge the locking collar to the locked configuration.

8. The loading unit according to claim 7, wherein the lock has a longitudinal cam

surface and a radial cam surface.

9. T'he loading unit according to claim 8, wherein the radial cam surface is positioned to
engage the annular ring to move the lock outward in response to rotation of the body of the

locking collar in relation to the annular ring towards the unlocked confi guration.

10.  The loading unit according to claim 8, wherein the radial cam surface is positioned to
engage the annular ring, wherein resiliency of the flexible tab causes the radial cam surface to
urge the locking collar towards the locked configuration when the lock and the locking slot

are misaligned.

1. A surgical system comprising:

a surgical instrument including a distal end portion that defines a locking window;

a loading unit including a shell assembly having an annular ring defining a proximal
opening, the distal end portion of the surgical instrument received within the proximal

opening, the annular ring defining a locking slot; and
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a locking collar rotatably disposed about the annular ring to secure the loading unit to
the distal end portion of the surgical instrument, the locking collar having a body including a

flexible tab, the flexible tab having a lock extending inward from the flexible tab, the locking
collar being moveable about the annular ring between a locked configuration wherein the
lock passes through the locking slot of the annular ring and the locking window of the distal
end portion of the surgical instrument to secure the locking collar to the distal end portion of
the surgical instrument and having an unlocked configuration wherein the lock is moved from

within the locking window to release the loading unit from the distal end portion of the

surgical instrument.

12. The surgical system according to claim 11, wherein the annular ring includes a key
extending into the proximal opening, and wherein the distal end portion of the surgical
instrument defines a keyway, the key parallel to a longitudinal axis of the shell assembly, the
keyway parallel to a longitudinal axis of the distal end portion of the surgical instrument, the

key received within the keyway to rotatably fix the loading unit to the distal end portion of

the surgical instrument.

13. The surgical system according to claim 11, wherein the lock has a longitudinal cam
surface, a distal end of the surgical instrument configured to engage the longitudinal cam
surface to move the lock outward as the distal end portion of the surgical instrument is

received within the proximal opening until the locking window is aligned with the locking

slot of the annular ring.

14. The surgical system according to claim 11, wherein the lock has a radial cam surface,

the radial cam surface engaging the annular ring in response to rotation of the body of the
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locking collar about the annular ring to transition the locking collar to the unlocked

contiguration.

I15. - A method of securing a loading unit to a surgical instrument, comprising:

aligning a proximal annular ring of the loading unit with a distal end portion of the
surgical instrument;

sliding the annular ring over the distal end portion of the surgical instrument, a distal
end of the surgical instrument engaging a lock of a locking collar disposed over the annular
ring to urge the lock outward, the lock disposed on a flexible tab of the locking collar; and

continuing to slide the loading unit over the distal end portion until a locking window
defined in the distal end portion of the surgical instrument is aligned with the lock such that

resilience of the flexible tab moves the lock into the locking window to secure the loading

unit to the surgical instrument.

16. The method according to claim 15, further comprising releasing the loading unit from

the distal end portion of the surgical instrument including:

rotating the locking collar about the annular ring to move the lock from within the

locking window; and

sliding the loading unit off of the distal end portion of the surgical instrument.

17. The method according to claim 16, wherein rotating the locking collar about the

annular ring includes engaging a radial cam surface of the lock with the annular ring to lift

the lock from within the locking window.

18.  The method according to claim 17, further including releasing the locking collar after

sliding the loading unit off of the distal end portion of the surgical instrument such that the
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radial cam surface engages the annular ring to rotate the locking collar about the annular ring

in response to resilience of the flexible tab.

19. The method according to claim 15, wherein aligning the proximal ring of the loading
unit with the distal end portion of the surgical instrument includes radially aligning a key of

the loading unit with a keyway defined in the distal end portion of the surgical instrument.

20. I'he method according to claim 19, wherein sliding the annular ring over the distal

end portion of the surgical instrument includes sliding the key into the keyway of the surgical

1nstrument.
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