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SURGICAL INSTRUMENT WITH SUCTION CONTROL

PRIORITY
[0001] This application claims priority to U.S. Provisional Application No. 62/181,565,

“Surgical Instrument with Suction Control,” filed June 18, 2015, and incorporated herein in its

entirety by reference. .

BACKGROUND
[0002] Some surgical devices are adapted to aspirate fluid (or fluid and tissue) through a
lumen in the surgical device. Endoscopic cutting systems include a cutting blade that can be
removably coupled to a drive housing, and the drive housing can be removably coupled to a hand
piece that includes a motor. The drive housing and the hand piece are configured to rotate and
possibly translate the cutting blade. Some of the cutting blades include an outer tube having a
cutting window wherein tissue drawn into the cutting window is resected and aspirated through
the lumen of the cutting blade. The lumen is connected to a source of negative pressure (e.g.,
suction) that 1s used to aspirate tissue and distention or irrigation fluid. When the cutting
window is open, the suction draws fluid (or fluid and tissue) out of the surgical site in order to

maintain or improve visualization. While suction is desirable during cutting, it is not desirable

when a user (e.g., a surgeon) is in the process of inserting the cutting blade into the endoscope at

1)

the beginning of the procedure, during the procedure when the user does not want suction, or
when the user removes the cutting blade at the end of the procedure. In these instances, the
motor 1s not energized and the cutting blade is not rotating.

[0003] It the cutting window or an outflow opening is open when then blade is inserted
(or removed), the suction can cause uncontrolled fluid loss resulting in a loss of organ distention
and increased turbulence, which reduces visualization. To avoid these problems, prior to
inserting the cutting blade, a user must check (e.g., by visual inspection) and manually rotate the

cutting blade to a window-closed position.

10004] A need exists, therefore, for a locking mechanism in a surgical device that locks

the drive housing in a suction-control position to provide suction control during insertion and/or
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removal of the surgical device, and when the surgical device is within the patient but not rotating

(e.g., not cutting).

SUMMARY
[0005] According to some implementations of the present disclosure, a surgical device is
disclosed that includes an outer member, an inner member, and at least one locking element.
The mner member is at least partially supported within the outer member. The at least one
locking element is configured in a first arrangement of the surgical device to lock the inner
member 1n a first position and configured in a second arrangement of the surgical device to
unlock the mner member from the first position. The at least one locking element is configured
to change from the first arrangement to the second arrangement upon coupling the inner member
in an operational arrangement to a hand piece.
10006] According to additional implementations of the present disclosure, a surgical
device 1s disclosed that includes an outer member and an inner member. The inner member is at
least partially supported and moveable within the outer member. The surgical device further
includes a flexible arm coupled to one of the outer member and the inner member. The surgical
device also includes a recess within a surface of the other one of the outer member and the inner
member. The recess 1s configured to accept the flexible arm. The recess and the flexible arm are
configured to engage to resist rotational movement of the inner member relative to the outer
member.
[0007] According to further implementations of the present disclosure, a surgical device
1s disclosed that includes an outer member, an inner member, and at least one locking element.
The mner member is movable within the outer member. The at least one locking element is
configured in a first arrangement to lock the inner member relative to the outer member and
configured in a second arrangement to unlock the inner member relative to the outer member.
Coupling the surgical device to a hand piece causes the at least one locking element to change
from the first arrangement to the second arrangement.
[0008] The above summary is not intended to represent each implementation or every

aspect of the present disclosure. Rather, the foregoing summary merely provides an

exemplification of some of the novel implementations and features set forth herein. The above
features and advantages, and other features and advantages of the present disclosure, will be

readily apparent from the following detailed description of representative implementations and

2
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modes for carrying out the present implementations when taken in connection with the

accompanying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS
10009] The disclosure will be better understood from the following description of

exemplary implementations together with reference to the accompanying drawings, in which:

[0010] FIG. 1A 1s a perspective view of a surgical device that includes suction control,

according to some implementations of the present disclosure;

[0011] FIG. 1B 1s an exploded view of a hand piece of the surgical device of FIG. 1A,

according to some implementations of the present disclosure;

10012] FIG. 1C 1s an exploded view of a drive housing of the surgical device of FIG. 1A,

according to some implementations of the present disclosure;

[0013] FIG. 2 1s a detailed view of the drive housing, according to some implementations

of the present disclosure;

[0014] FIGS. 3A and 3B are top views of an inner member, according to some

implementations of the present disclosure;
[0015] FIG. 4 1s a perspective view of a coupling of a drive housing and a hand piece,
according to some implementations of the present disclosure;

[0016] FIGS. 5A and 5B are top views of a proximal end of a drive housing, according to

additional implementations of the present disclosure;

10017] FIGS. 6A-6D are top views of a drive housing, according to additional

implementations of the present disclosure;

[0018] FIG. 7 1s top view of a castellated region of a drive housing, according to some

additional implementations of the present disclosure;

[0019] FIG. 8 1s a perspective view of an inner member, according to some additional

implementations of the present disclosure;

[0020] FIGS. 9A and 9B are top views of the inner member of FIG. 8, according to some

implementations of the present disclosure;

[0021] FIGS. 10A through 10C are end views of a drive housing, according to some

additional implementations of the present disclosure;

[0022] FIGS. 10D and 10E are top views of the drive housing illustrated in FIGS. 10A

through 10C, according to some additional implementations of the present disclosure;

3
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10023] FIGS. 10F and 10G are end views of the drive housing illustrated in FIGS. 10A
through 10C, according to some additional implementations of the present disclosure;

[0024] FIGS. 10H and 10I are end views of the drive housing illustrated in FIGS. 10A
through 10C, according to some additional implementations of the present disclosure; and

[0025] FIGS. 11A and 11B are perspective views of a surgical device, according to some
additional implementations of the present disclosure.

[0026] While the disclosure is susceptible to various modifications and alternative forms,
specific implementations thereof have been shown by way of example in the drawings and will
be described in detail herein. It should be understood, however, that it is not intended to limit the
disclosure to the particular forms disclosed, but on the contrary, the intention is to cover all

modifications, equivalents, and alternatives falling within the spirit of the present disclosure.

DESCRIPTION

10027] This disclosure 1s susceptible of implementation in many different forms. There
are shown 1n the drawings, and will herein be described in detail, representative implementations
with the understanding that the present disclosure is to be considered as an exemplification of the
principles of the present disclosure and is not intended to limit the broad aspects of the disclosure
to the implementations illustrated. To that extent, elements and features that are disclosed, for
example, in the Abstract, Summary, and Detailed Description sections, but not explicitly set
forth in the claims, should not be incorporated into the claims, singly or collectively, by
implication, inference, or otherwise. For purposes of the present detailed description, unless
specifically disclaimed: the singular includes the plural and vice versa; and the word “including”
means “including without limitation.”

[0028] According to the present disclosure, surgical devices are disclosed that include a
suction-control position. Such a surgical device includes a drive housing that is in the suction-
control position prior to being coupled to a hand piece. Accordingly, a user of the surgical
device does not need to manually lock the window prior to inserting an insert portion (such as
including a cutting blade) of the surgical device into a patient during a procedure. When the
device 1s 1n the suction-control position, the suction can be controlled to resist fluid loss resulting
in a loss of organ distention and to reduce or prevent increased turbulence to maintain
visualization. Accordingly, prior to inserting the cutting blade, the user does not need to check

by visual or other mode of inspection that the surgical device is in a window-closed position.

~
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[0029] In an embodiment, the drive housing of such a surgical device includes an inner
member that is 1n a suction-control position. In the suction-control position, the inner member’s
rotation 1s fixed, and the inner membercannot rotate relative to an outer member of the drive
housing unless the drive housing is coupled to a hand piece. The fixed rotation of the inner
member relative to the outer member ensures that the drive housing will be in the suction-control
position upon coupling the drive housing to the hand piece, and can be in a suction-controlled (or
closed) position upon inserting the device into a patient.

10030] In alternate embodiments, by controlling when a motor of a hand piece that drives
the drive housing stops and starts, a surgical device can ensure that, when the motor is stopped,
the surgical device 1s in a suction-control position. Such control can be, for example, based on a
counting of the number of rotations and only -stopping the motor after a predefined number of
rotations, or on a sensor in the hand piece. Accordingly, uncontrolled fluid loss and/or
turbulence can be controlled at the start and stop of a procedure using the surgical devices
disclosed herein.

[0031] Referring to FIGS. 1A-1C, FIG. 1A is a perspective view of an embodiment of a
surgical device 10 that includes a suction-control configuration, according to some
implementations of the present disclosure. The surgical device 10 includes a drive housing 101
and a hand piece 103. A proximal end 101a of the drive housing 101 couples the drive housing
101 to a distal end 103a of the hand piece 103. A distal end 101b of the drive housing 101
couples to an insert portion 105. The insert portion 105 is configured to be inserted into an organ
(e.g., a uterus) of a patient. According to some implementations, the insert portion 105 is a
cutting blade (not shown) (e.g., a cutter) that extends into the patient. Alternatively, according to
some implementations, the insert portion 105 accepts a cutting blade that extends into the patient.
10032] Referring to FIG. 1B, FIG. 1B is an exploded view of the hand piece 103,
according to some implementations of the present disclosure. The hand piece 103 includes a
motor 131. The motor 131 drives (e.g., rotates) a shaft 133 according to an operation position
(e.g., ON or OFF) of a switch 135. The switch 135 also allows for manual ON/OFF control of
the suction and outflow. Although shown as a switch 135 on the hand piece 103, in some
embodiments, the switch 135 can be a footswitch controlled by the foot of the operator of the

surgical device 10. Surrounding the shaft 133 is an edge or ring 137.
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[0033] Reterring to FIG. 1C, FIG. 1C is an exploded view of the drive housing 101,
according to some implementations of the present disclosure. The drive housing 101 includes an
inner member 161 that is at least partially supported by and movable within an outer member
163 at the proximal end 101a. The inner member 161 and the outer member 163 together form a
drive hub 101c of the drive housing 101. The inner member 161 includes a drive coupler 165
that couples to the shaft 133, such as an end of the shaft 133 (e.g., a fork), when the drive
housing 101 couples to the hand piece 103. Operation of the motor 131 rotates the shaft 133,
which rotates the drive coupler 165 and the inner member 161 relative to the outer member 163.
That 1s, with the drive housing 101 coupled to the hand piece 103, the outer member 163 is
rotatably fixed to the hand piece 103, and the inner member 161 is free to rotate within the drive
housing 101. Rotation of the inner member 161 causes, for example, the cutting blade within the
insert portion 105 to rotate to provide a cutting action.

10034] During a procedure with the surgical device 10, fluid is aspirated from inside the
patient by the surgical device 10. Accordingly, the drive housing 101, the hand piece 103, and
the insert portion 105 include one or more lumen (not shown) to transport fluid (including fluid
and material) from out of the patient (e.g., an organ of the patient, such as the uterus). The distal
end of the insert portion 105 (e.g., at the cutting blade) includes an opening 107 that allows fluid
to tflow 1nto the surgical device 10 based on suction. The hand piece 103 includes an outlet 109
at a proximal end 103b to allow the fluid to flow out of the surgical device 10. One or more
lumen of the drive housing 101, the hand piece 103, and the insert portion 105 are in fluid
communication with the opening 107 and the outlet 109 to transport the fluid through the
surgical device 10.

[0035] At least one lumen is formed by the inner diameter of the inner member 161
within the proximal end 101a of the drive houSing 101. Flwd flows from the insert portion 105
into the inner member 161. The fluid is aspirated from out of the inner member 161 through an
opening 169. That is, the fluid flows out of the opening 169 when the opening 169 is aligned
with a window 167 in the outer member 163. During operation of the surgical device 10, the
inner member 161 rotates relative to the outer member 163, and the opening 169 periodically
aligns with the window 167 to allow the fluid to flow out of the inner member 161. The outer

diameter of the inner member 161 and the inner diameter of the outer member 163 are sized so
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that fluid is obstructed and/or blocked from flowing out of the inner member 161 when the
opening 169 is not aligned with the window 167.

[0036] Although a single window 167 is shown on the outer member 163, in alternate
embodiments, the outer member 163 can include more than one window 167. Further, although
only one opening 169 is shown on the inner member 161, according to some implementations,
the 1nner member 161 can include more than one opening 169. According to some
implementations with multiple openings 169 and windows 167, the arrangement of the openings
169 and the windows 167 at least allows for the openings 169 to be aligned with the windows
167 1n a first arrangement, and not aligned (or partially not aligned) with the windows in the
second arrangement. The second arrangement resists and/or blocks the flow of fluid out of the
inner member 161 based on the positions of the openings 169 relative to the windows 167.

[0037] Reterring to FIG. 2, FIG. 2 illustrates a detailed view of the drive housing 101,
according to some implementations of the present disclosure. As described with respect to FIGS.
1A-1C, the drive housing 101 includes the inner member 161 rotatably supported within the
outer member 163. The outer member 163 includes the window 167. The inner member 161
includes the drive coupler 165 that couples to the shaft 133 (FIG. 1B) of the hand piece 103
when the hand piece 103 is coupled to the drive housing 101.

10038] As described above, as the inner member 161 rotates within the outer member
163, the opening 169 (FIG. 1C) of the inner member 161 periodically aligns with the window
167 to allow fluid (or fluid and material) to flow out of the lumen formed by the inner member
161. When the opening 169 is not aligned with the window 167, as shown in FIG. 2, the flow is
obstructed or blocked.

[0039] According to some implementations, the periodic alignment and misalignment of
the opening 169 with the window 167 can be accomplished according to movements other than
rotating the inner member 161 relative to the outer member 163. For example, according to
some 1mplementations, the inner member 161 can move linearly in a repetitive back and forth
motion relative to the outer member 163. Alternatively, the inner member 161 can rock and/or
tilt in an iterative, repetitive manner relative to the outer member 163. In alternate embodiments,
the inner member 161 can perform a combination of any one or more motions relative to the
outer member 163, such as rotating while also moving in a linear back and forth motion. Thus,

although the present disclosure discusses rotation of an inner member relative to an outer
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member, and locking/unlocking such motion, the present disclosure applies to other types and/or
combinations of motion of an inner member relative to an outer member, not limited to rotation,
that allows for a periodic alignment of a window and an opening to allow a periodic flow of
fluid.

[0040] In some embodiments, the locking elements 201a and 201b extend from the inner
member 161 and engage openings 203a and 203b in the outer member 163. According to some
implementations, the locking elements 201a and 201b can extend from the drive coupler 165.
However, the locking elements 201a and 201b can extend from other positions on the inner
member 161 without departing from the spirit and scope of the present disclosure.

[0041] When the locking elements 201a and 201b are engaged with the openings 203a
and 203b, the inner member 161 is rotatably locked relative to the outer member 163. The
locking elements 201a and 201b may be positioned on the inner member 161 such that, when
engaged with the openings 203a and 203b, the opening 169 of the inner member 161 is not
aligned with the window 167 of the outer member 163 to obstruct flow. Accordingly, when the
locking elements 201a and 201b engaged with the openings 203a and 203b, fluid flow out of the
inner member 161 1s blocked or restricted.

[0042] Although illustrated and described as openings, the openings 203a and 203b may
alternatively be indentations, ridges, grooves, or other features or combinations of features on the
outer member 163 that are configured to engage the locking elements 201a and 201b.

[0043] According to some implementations of the present disclosure, the locking
elements 201a and 201b may instead be on the outer member 163 and extend towards the inner
member 161. In alternate embodiments, the openings 203a and 203b may instead be on the inner
member 161 and engage the locking elements 201a and 201b extending from the outer member
163.

[0044] According to some embodiments of the present disclosure, the inner member 161
can 1nclude only one locking element 201 (as shown in FIG. 1C) and the outer member 163 can
include only one opening 203 (as shown in FIG. 1C). In alternate embodiments, according to
some 1mplementations, the inner member 161 can include more than two locking elements 201
and the outer member 163 can include more than two openings 203. Additionally, in
implementations with multiple locking elements 201 and openings 203, a subset of locking

elements 201 can be located on and extend from the inner member 161, and a remaining subset
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of locking elements 201 can be located on and extend from the outer member 163.
Consequently, a subset of openings 203 can be on the outer member 163, and a remaining subset
of openings 203 can be on the inner member 161.

[0045] FIGS. 3A and 3B are top views of the inner member 161, according to some
implementations of the present disclosure. Referring to FIG. 3A, the two locking elements 201a
and 201b can extend from opposite sides of the drive coupler 165. FIG. 3A illustrates the inner
member 161 and the locking elements 201a and 201b in a locked arrangement with the outer
member 163 (not shown), such as with the locking elements 201a and 201b extending beyond
the outer diameter of the inner member 161. Although not shown, in the arrangement illustrated
in FIG. 3A, the locking elements 201a and 201b engage the openings 203a and 203b in the outer
member 163 and resist the inner member 161 from rotating relative to the outer member 163.
[0046] FIG. 3B illustrates the lOcking clements 201a and 201b in an unlocked
arrangement, such as with the locking elements 201a and 201b not extending beyond the outer
diameter of the inner member 161. Although not shown, in the arrangement illustrated in FIG.
3B, the locking elements 201a and 201b do not engage the openings 203a and 203b in the outer
member 163, which permits the inner member 161 to rotate relative to the outer member 163.
[0047] The locking elements 201a and 201b are bendable flexural arms configured to
change from the first arrangement of FIG. 3A to the second arrangement of FIG. 3B, according
to some 1mplementations, the locking elements 201a and 201b are bendable flexural arms.
However, the shape and configuration of the locking elements 201a and 201b can vary without
departing from the spirit and scope of the present disclosure. Upon coupling the drive housing
101, 1ncluding the inner member 161 and the outer member 163, to the hand piece 103, the ring
137 on the hand piece 103 which surrounds the shaft 133 engages the locking elements 201a and
201b while 1n the first arrangement of FIG. 3A and forces the locking elements 201a and 201b to
tlex according to the second arrangement of FIG. 3B. That is, the ring 137 of the hand piece 103
forces the locking elements 201a and 201b to disengage from the openings 203a and 203b, which
rotatably unlocks the inner member 161 relative to the outer member 163.

[0048] Accordingly, the drive housing 101 is initially assembled with the inner member
161 and locking elements 201a and 201b in the first arrangement engaged with openings 203a
and 203b of the outer member 163, and the opening 169 locked in misalignment with the

window 167. By being assembled in the first arrangement, the inner member 161 cannot rotate
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relative to the outer member 163 such that the opening 169 cannot align with the window 167.
Accordingly, the drive housing 101 is maintained in an arrangement that obstructs aspiration of
fluid (or fluid and material) through the inner member 161 prior to coupling the drive housing
101 to the hand piece 103. Referring to FIG. 4, coupling the drive housing 101 to the hand piece

103 brings the ring 137 surrounding the shaft 133 into engagement with the locking elements

O

201a and 201b, which unlocks the opening 169 from misalignment with the window 167 and
allows the hand piece 103 to drive the inner member 161. According to the foregoing, the drive
housing 101 can be assembled in the first arrangement. In the first arrangement, a user (e.g.,
doctor, clinician, technician, etc.) of the drive housing 101 does not need to manually control the
position of the opening 169 relative to the window 167 prior to using the drive housing 101, such
as prior to coupling the drive housing 101 to the hand piece 103, prior to inserting the insert
portion 105 connected to the drive housing 101 into the patient, or after inserting the insert
portion 105 into the patient. According to some implementations, the user also does not need to
manually control the position of the opening 169 relative to the window 167 prior to
withdrawing the insert portion 105 from within the patient. Unwanted fluid loss as a result of
uncontrolled aspiration of fluid is reduced or prevented because the opening 169 is blocked by
the window 167 upon connecting the drive housing 101 to the hand piece 103 and/or
withdrawing the insert portion 105 from the patient.

[0049] In alternate embodiments, the locking elements 201a and 201b can be positioned
on the inner member 161 such that, when engaged with the openings 203a and 203b, the inner
member 161 is in a position that causes the opening 107 at the distal end of the insert portion
(e.g., an opening of a cutting blade) to be in a closed position. Accordingly, the aspiration of
fluid (or fluid and tissue) can be reduced or prevented at the opening 107 of the insert portion
105, 1n addition or in the alternative to having the opening 169 being misaligned with the
window 167 and blocked by the outer member 163. Similar arrangements with respect to the

opening 107 being obstructed or blocked apply to the additional implementations of the present

disclosure discussed below.

[0050] FIG. 5 illustrates an inner member 501 and an outer member 503 arrangement of
a drive housing 500, according to additional implementations of the present disclosure. The

drive housing 500 includes the inner member 501 rotatably supported by within the outer

10



CA 02989162 2017-12-11

WO 2016/205197 PCT/US2016/037372

member 503. The inner member 501 can further translate relative to the outer member 503 along
the rotational axis 505 of the inner member 501 within the drive housing 500.

[0051] The inner member 501 includes a groove 507 in an outer surface that extends
around the entire outer circumference of the inner member 501. The inner member 501 also
includes a recess 509 within a portion of the outer circumference of the inner member 501. At
least a portion of the groove 507 is in communication with the recess 509.

[0052] The outer member 503 includes a protrusion 511 that extends inward from the
inner surface of the outer member 503. The outer member 503 also includes a window 513, and
the inner member 501 includes an opening 515 (FIG. 5B). When the opening 515 is aligned with
the window 513, fluid (or fluid and material) flows from out of the inner member 501 and out of
the opening 515 through the window 513. When the opening 515 is not aligned with the window
513, the 1nner surface of the outer member 503 obstructs or blocks fluid from flowing out of the
opening 5135.

[0053] In a first arrangement, illustrated in FIG. 5A, the protrusion 511 engages the
recess 509, which rotatably locks the inner member 501 relative to the outer member 503. The
recess 509 1s positioned on the inner member 501 such that, when the protrusion 511 engages the
recess 509, the opening 515 in the inner member 501 is not aligned with the window 513.
Accordingly, in the first arrangement, flow is obstructed and/or blocked.

[0054] In a second arrangement, illustrated in FIG. 5B, the protrusion 511 engages the
groove 507, which permits the inner member 501 to rotate relative to the outer member 503. In
the second arrangement, a hand piece (e.g., hand piece 103) can rotate the drive coupler 517 and
the inner member 501 relative to the outer member 503. Accordingly, in the second
arrangement, flow 1s permitted by the opening 515 periodically aligning with the window 513
based on the hand piece 103 rotating the inner member 501.

[0055] The drive housing 500 is assembled according to the first arrangement illustrated
in FIG. 5A. Because the inner member 501 can translate relative to the outer member 503 along
the axis 505, coupling the drive housing 500 to the hand piece 103 causes the protrusion 511 on
the outer member 503 to move from being engaged with the recess 509 to being within the
groove 507 because the inner member 501 translates relative to the outer member 503 in the

direction of the arrows in FIG. 5B. Thus, coupling the hand piece 103 to the drive housing 500
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unlocks the mmner member 501 relative to the outer member 503 and unlocks the opening 515
relative to the window 513.

[0056] Accordingly, the drive housing 500 is maintained in an arrangement that obstructs
or blocks fluid (or fluid and material) from flowing out of the inner member 501 prior to
coupling the drive housing 500 to the hand piece 103. Therefore, an operator of a surgical
device (e.g., surgical device 10) that includes the drive housing 500 does not need to manually
misalign the opening 515 with the window 513 prior to coupling the drive housing 500 to the
hand piece 103, or prior to inserting an insert portion (e.g., insert portion 105) of the surgical
device 10 comprising the drive housing 500 into the patient.

[0057] FIGS. 6A-6D illustrate a drive housing 600 that can replace the drive housing 101
of the surgical device 10, according to additional implementations of the present disclosure.
Reterring to FIG. 6A, the drive housing 600 includes an outer member 601 and a free member
603. Both the outer member 601 and the free member 603 are hollow to allow fluid to pass
therethrough. The free member 603 overlaps a proximal end 601a of the outer member 601 such
that the free member 603 is rotatably supported by the outer member 601 at the proximal end
601a. The free member 603 includes a window 605.

[0058] The proximal end 601a of the outer member 601 facing the free member 603
includes a proximal castellated region 607. The distal end of the free member 603 facing the
outer member 601 includes a distal castellated region 609. The free member 603 translates about
the axis of rotation 611 relative to the outer member 601 to allow the proximal castellated region
607 to engage/disengage the distal castellated region 609. With the proximal castellated region
607 and the distal castellated region 609 engaged, the outer member 601 and the free member
603 are rotationally locked. With the proximal castellated region 607 and the distal castellated
region 609 disengaged, the outer member 601 and the free member 603 are rotationally
unlocked, as illustrated by the locked arrow 613a relating to the outer member 601 relative to the
unlocked arrow 615a relating to the free member 603 in FIG. 6A.

[0059] Referring to FIG. 6B, an inner member 617 is rotationally supported by one or
both of the outer member 601 and the free member 603, and extends through the outer member
601 and the free member 603. According to some implementations, the inner member 617 of
FIG. 6B can be 1dentical to the inner member 161 such that the inner member 617 includes

locking elements 619a and 619b and a drive coupler 621, which are similar to locking elements
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201a and 201b and drive coupler 165. The inner member 617 further includes an opening 623
(FIG. 6D) that allows fluid (or fluid and tissue) to pass out of the inner member 617 and through
the window 6035 of the free member 603, when the opening 623 and the window 605 are aligned.
[0060] The free member 603 includes openings 625a and 625b that engage the locking
elements 619a and 619b. The locking elements 619a and 619b are positioned on the inner
member 617 such that, when the locking elements 619a and 619b engage the openings 625a and
625b, the opening 623 is blocked by the {free member 603 and not aligned with the window 605.

[0061] Alternatively, as discussed with respect to FIGS. 2, 3A, and 3B, according to
some implementations of the present disclosure, the inner member 617 can include one or more
locking elements 619a and 619b, and the free member 603 can include one or more openings
625a and 625b. Additionally, in implementations with multiple locking elements 619 and
openings 625, a subset of locking elements 619 can be located on and extend from the inner
member 617, and a remaining subset of locking elements 619 can be located on and extend from
the free member 603. Consequently, a subset of openings 625 can be on the free member 603,

and a remaining subset of openings 625 can be on the inner member 617. Further, although

described as an opening, the openings 625a and 625b can alternatively be an indentation, a ridge,

0

a groove, or other feature on the free member 603 (or inner member 617) that is configured to
engage the locking elements 619a and 619b.

[0062] With the locking elements 619a and 619b engaged with the openings 625a and
625b according to a first arrangement, the inner member 617 is rotationally locked relative to the
free member 603. Further, with the proximal castellated region 607 and the distal castellated
region 609 disengaged, the inner member 617 is not rotationally locked with the outer member
601, as illustrated with respect to unlocked arrow 615b. In this example arrangement, the inner
member 617 1s free to rotate relative to the outer member 601. Accordingly, the drive coupler
621 can rotate upon contacting the shaft 133 of a hand piece (e.g., the hand piece 103) when
coupling the drive housing 600 to the hand piece 103. According to this example arrangement,
the start/stop or home position of the shaft 133 of the hand piece 103 can be recognized, and the
shaft 133 does not need to be rotated to connect the hand piece 103 to the drive housing 600.
Because the start/stop or home position of the shaft 133 of the hand piece 103 can be recognized,
the motor 131 of the hand piece 103 can track the starting and stopping points of the inner

member 617 and can stop rotation of the inner member 617 so that the opening 623 of the inner

13



CA 02989162 2017-12-11

WO 2016/205197 PCT/US2016/037372

member 617 stops rotating in a blocked position by the free member 603. Accordingly, both a
starting point and a stopping point of using the surgical device 10 within a patient can obstruct or
block aspiration of fluid (or fluid and tissue) to reduce or prevent unwanted fluid loss and/or
distorted views caused by turbulence.

[0063] Referring to FIG. 6C, FIG. 6C shows the proximal castellated region 607 engaged
with the distal castellated region 609. With the locking elements 619a and 619b engaged with
the openings 625a and 625b, and the proximal castellated region 607 engaged with the distal

castellated region 609, the inner member 617 is rotationally locked with the free member 603

a

and the outer member 601, as illustrated by locked arrows 613b and 613c. The proximal
castellated region 607 and the distal castellated region 609 engage when the free member 603
and the inner member 617 translate toward the outer member 601 along the axis of rotation 611.
The translation occurs upon bringing the hand piece 103 into contact with the free member 603
and the inner member 617. As shown in FIGS. 6A-6D, the castellated regions 607 and 609 are
on the outside of the outer member 601 and the free member 603, respectively, and are visible to,
for example, the user (e.g., operator) of the drive housing 600.

[0064] Further, and as discussed with respect to FIG. 4 above, upon coupling the hand
piece 103 to the inner member 617 and the free member 603, the ring 137 (not shown in FIG. 6C
tor 1llustrative convenience) of the hand piece 103 forces the locking elements 619a and 619b of
the inner member 617 from a first arrangement, engaged with the openings 625a and 625b, as
shown 1n FIG. 6C, to a second arrangement, disengaged with the openings 625a and 625b, as
shown 1n FIG. 6D. According to the second arrangement, as illustrated in FIG. 6D, the inner
member 617 can rotate relative to the free member 603, with the free member 603 rotationally
locked with the outer member 601. Thus, coupling the hand piece 103 to the inner member 617
causes the locking elements 619a and 619b of the inner member 617 to disengage, which allows
the hand piece 103 to drive the inner member 617.

[0065] Accordingly, the drive housing 600 is initially assembled with the inner member
617 and the locking elements 619a and 619b in the first arrangement with the free member 603
and the openings 625a and 625b, and the opening 623 locked in misalignment with the window
605 of the free member 603. By being assembled in the first arrangement, a user of the surgical
device 10 does not need to manually lock the drive housing 600 by misaligning the opening 623

with the window 605. The drive housing 600 assembled in the first arrangement obstructs or
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blocks fluid (or fluid and material) from flowing out of the inner member 617. Coupling the
drive housing 600 to the hand piece 103, as illustrated in FIG. 6D, unlocks the locking elements
619a and 619b from the openings 625a and 625, which allows the hand piece 103 to drive the
inner member 617. Driving the inner member 617 allows the opening 623 to be periodically
aligned with the window 605 to allow fluid (or fluid and material) to flow out of the inner
member 617. According to the foregoing, the drive housing 600 can be assembled in the first
arrangement such that a user of the drive housing 600 (e.g., doctor, clinician, technician, etc.)
does not need to manually lock the drive housing 600 prior to coupling the drive housing 600 to
a hand piece, or prior to inserting an insert portion coupled to the drive housing into a patient,
while still obstructing unwanted fluid loss.

[0066] FIG. 7 shows a drive housing 700 including an alternative arrangement to the
drive housing 600, according to some implementations of the present disclosure. Referring to
FIG. 7, rather than including the distal castellated region 609 at the distal end, the free member
603 can include a castellated region 701 proximal to the distal end of the free member 603.
Similarly, rather than having the proximal castellated region 607 of the outer member 601 distal
to the proximal end of the outer member 601, the outer member 601 can include a castellated
region 703 on the proximal end of the outer member 601. The distal end of the free member 603
further can include an O-ring 705 that closes the distal end of the free member 603 relative to the
outer member 601. The O-ring 705 can be formed of a soft elastic material that can act as a
spring. The arrangement of the drive housing 700 can otherwise be the same or similar to the
arrangement of the drive housing 600 of FIGS. 6A-6D. In contrast to the drive housing 600, the
castellated regions 703 and 701 are on the outside of the outer member 601 and the free member
603, respectively, and are not visible to, for example, the operator of the drive housing 700 based
on being enclosed by, for example, the O-ring 705.

[0067] FIG. 8 1s a perspective view of an inner member 801, according to additional
implementations of the present disclosure. The inner member 801 includes a main body 801a.
Similar to the inner members discussed above, the inner member 801 includes an opening 801b
within the main body 801a that allows fluid to flow out of the inner portion of the inner member
801.

[0068] The inner member 801 also includes a recess 803 within a neck 805 at a proximal

end. Alternatively, the inner member 801 can have the recess 803 directly within the proximal

15



CA 02989162 2017-12-11

WO 2016/205197 PCT/US2016/037372

end, without including the neck 805. The recess 803 can be formed to have a specific shape,
such as the shape of Phillips-head or crosshead. However, the shape of the recess 803 can vary
without departing from the spirit and scope of the present disclosure.

[0069] Similar to the mmner member 161, locking elements 807a and 807b extend from
the neck 805. Further, a shaft 809 extends from a center of the recess 803 and is configured to
accept a drive coupler 811 via a hole 813 within the drive coupler 811 that fits around the shaft
809. The shaft 809 further includes an end 815 that resists the drive coupler 811 from sliding off
of the shaft 809.

[0070] The drive coupler 811 includes a protrusion 817. The shape of the protrusion 817
1s contigured to complement the shape of the recess 803. However, alternatively, the inner
member 801 can include the protrusion 817 and the drive coupler 811 can include the recess 803.
The drive coupler 811 also includes a flange 821 that engages with a shaft (e.g., shaft 133) of a
hand piece (e.g., hand piece 103).

[0071] The protrusion 817 engages the recess 803 when the drive coupler 811 is at the
distal end of the shaft 809 and rotationally locks the drive coupler 811 to the inner member 801
based on the complementary shapes of the recess 803 and the protrusion 817. When the drive
coupler 811 1s not at the distal end of the shaft 8§09, the protrusion 817 does not engage the recess
803 and the drive coupler 811 is free to rotate about the shaft 809 relative to the inner member
801.

[0072] The inner member 801 can be used in one or more of the drive housings
disclosed herein as a replacement of the inner member. By way of example, like the inner
member 161 of FIG. 2, the mner member 801 can be rotatably supported within an outer
member, and, in a first arrangement, the locking elements 807a and 807b rotationally lock the
inner member 801 relative to the outer member. However, according to the configuration
described above, the drive coupler 811 1s free to rotate about the shaft 809 despite the inner
member 801 being rotationally locked relative to the outer member when the protrusion 817 is
not engaged with the recess 803.

[0073] FIGS. 9A and 9B show a first arrangement (FIG. 9A) and a second arrangement
(FIG. 9B) of the inner member 801, according to some implementations of the present
disclosure. As shown in FIG. 9A, the inner member 801 is in a first arrangement with the

protrusion 817 not engaged with the recess 803. In the first arrangement, the drive coupler 811
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1s free to rotate about the shaft 809 relative to the main body 801a of the inner member 801. The
locking elements 807a and 807b, however, can be engaged with openings in an outer member
(not shown) rotatably supporting the inner member 801, to lock the main body 801a of the inner
member 801 rotationally relative to the outer member.

[0074] Referring to FIG. 9B, upon coupling a hand piece 103 to the inner member 801
with the inner member 801 within a drive housing (e.g., drive housing 101), the shaft 133 of the
hand piece 103 engages with the flange 821 and forces the drive coupler 811 towards the distal
end of the shaft 809. Upon the drive coupler 811 reaching the distal end of the shaft 809, the
protrusion 817 engages the recess 803. Further, the rim 819 of the drive coupler 811 contacts the
locking elements 807a and 807b and causes the locking elements 807a and 807b to disengage
from the first arrangement such that the inner member 801 becomes rotationally free relative to
an outer member. With the protrusion 817 engaged with the recess 803, the hand piece 103 can
rotate the inner member 801 relative to the outer member to operate a surgical device.

10075] According to the drive coupler 811 initially being free to rotate relative to the
inner member 801 prior to the hand piece 103 being coupled to the inner member 801, the drive
coupler 811 is free to rotate to align the flange 821 with the shaft 133 of the hand piece 103.
With this example arrangement, the start/stop or home position of the shaft 133 of the hand piece
103 can be recognized, and the shaft 133 does not need to be rotated to connect the hand piece
103 to the inner member 801. Because the start/stop or home position of the shaft 133 of the
hand piece 103 can be recognized, the motor 131 of the hand piece 103 can track the starting and
stopping points of the inner member 801 and can stop rotation of the inner member 801 so that
the opening 801b of the inner member 801 stops rotating in a blocked position the outer member
(e.g., not aligned with a window in the outer member). Accordingly, a stopping point of using
the surgical device, including the inner member 801, can block aspiration of fluid (or fluid and
tissue) to reduce or prevent unwanted fluid loss and/or distorted views caused by turbulence after
stopping the rotation.

[0076] FIGS. 10A-10I show a drive hub 1000 of a drive housing, according to additional
implementations of the present disclosure. Specifically, FIGS. 10A-10C, 10F, and 10G-10I
show perspective views of a proximal end of the drive hub 1000. FIGS. 10D and 10E show top-
down views of the drive hub 1000 in FIGS. 10A-10C. Referring to FIG. 10A, the drive hub

1000 includes an imner member 1001 rotatably supported within an outer member 1003. The
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inner member 1001 includes a drive coupler 1005 for coupling the inner member 1001 to a shaft
(e.g., shaft 133) of a hand piece (e.g., hand piece 103) to rotate the inner member 1001.

[0077] The outer member 1003 includes a flexible arm 1007 that extends from the outer
member 1003. The flexible arm 1007 can be formed of various materials, such as the material of
the outer member 1003 and/or one or more additional materials, such as metals, plastics, rubber,
etc. According to a first arrangement, the flexible arm 1007 extends into a recess 1009 in the
outer surtace of the inner member 1001. With the flexible arm 1007 extending into the recess
1009 1n the first arrangement, the flexible arm 1007 engages a surface 1011a partially defining
the recess 1009 when the inner member 1001 is rotated (or is attempted to be rotated) clockwise
relative to the outer member 1003 (e.g., FIG. 10A). Thus, the surface 1011a resists the inner
member 1001 from being rotated clockwise with the flexible arm 1007 extending into the recess
1009 1n the first arrangement.

[0078] When the mner member 1001 1s rotated counterclockwise relative to the outer
member 1003 in the first arrangement, the surface 1011b partially defining the recess 1009
contacts the tlexible arm 1007 (FIG. 10B). The flexible arm 1007 applies a threshold resistance
to resist further rotating the inner member 1001 counterclockwise. However, a sufficient force
exceeds the threshold resistance generated by the flexible arm 1007 against the surface 1011b
and the surface 1011b causes the flexible arm 1007 to flex, which permits the inner member
1001 to rotate at least one rotation in a counterclockwise direction relative to the outer member
1003 (FIG. 10C). The threshold resistance can be sufficient to resist the inner member 1001
from freely rotating in the counterclockwise direction unless the inner member 1001 is coupled
to a hand piece 103. By way of example, when coupled to a hand piece 103, the hand piece 103
can provide the sufficient force to exceed the threshold resistance applied by the flexible arm
1007 and cause the flexible arm 1007 to flex.

[0079] The flexible arm 1007 and the recess 1009 are positioned on the outer member
1003 and the inner member 1001, respectively, such that, when the flexible arm 1007 engages
the recess 1009, an opening 1017 (FIG. 10E) in the inner member 1001, which allows fluid to
pass out of (or into) the inner member 1001 1s blocked by the outer member 1003 or not aligned
with a window 1019 (FIG. 10D) in the outer member 1003.

[0080] Accordingly, the flexible arm 1007 and the recess 1009 engage to maintain the

inner member 1001 and the outer member 1003 in the first arrangement to obstruct fluid flow
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through the opening 1017. The flexible arm 1007 and the recess 1009 engaging resists the inner
member 1001 from rotating clockwise relative to the outer member 1003 and resists the opening
1017 from becoming aligned with the window 1019 in response to a clockwise movement of the
inner member 1001 relative to the outer member 1003. Further, the threshold resistance of the
tlexible arm 1007 engaged with the recess 1009 resists the inner member 1001 from rotating
counterclockwise relative to the outer member 1003 and resists the opening 1017 from becoming
aligned with the window 1019 in response to a counterclockwise movement of the inner member
1001 relative to the outer member 1003. When a sufficient force is applied on the flexible arm
1007, such as by a force applied by rotation of the shaft 133 of an attached hand piece 103, the
flexible arm 1007 flexes and allows the inner member 1001 to rotate clockwise for at least one
rotation, or at least during application of the sufficient force.

[0081] Based on the foregoing, the drive hub 1000 can be assembled with the flexible
arm 1007 inserted into the recess 1009 and the opening 1017 in the inner member 1001 not
aligned with a window 1019 in the outer member 1003. According to this example arrangement,
fluid 1s obstructed or blocked from flowing out of (or into) the inner member 1001 through the
opening 1017 of the inner member 1001 and the window 1019 of the outer member 1003. By
engaging the surface 1011a and requiring a threshold force to flex, the flexible arm 1007 resists
the inner member 1001 from rotating relative to the outer member 1003 and the opening 1017
from becoming aligned with the window 1019 in the outer member 1003 until a hand piece 103
1s connected to the drive hub 1000. Accordingly, proper fluid and suction control can be
maintained upon inserting a surgical device (e.g., surgical device 10) into a patient with the
opening 1017 in a closed position and without a user of the surgical device 10 having to
manually close the opening 1017. Moreover, with the recess 1009 resisting clockwise rotation of
the inner member 1001 relative to the outer member 1003, the drive coupler 1005 can rotate the
shatt 133 of the hand piece 103 to align and couple the hand piece 103 to the drive hub 1000.
That 1s, the flexible arm 1007 resisting the inner member 1001 from rotating in a clockwise
arrangement allows an operator to use the drive coupler 1005 to rotate the shaft 133 of the hand
piece 103 into alignment with the inner member 1001, while not changing the position of the
opening 1017 relative to the window 1019.

[0082] In an embodiment, the arrangement of the flexible arm 1007 and the recess 1009

1s described above with respect to allowing counterclockwise rotation of the inner member 1001
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upon the application of a sufficient force and resisting clockwise rotation of the inner member
1001. In an alternate embodiment, the arrangement of the flexible arm 1007 can change to allow
the reverse rotational relationship, without departing from the spirit and scope of the present
disclosure.

[0083] In some embodiments, the inner member 1001 1s locked longitudinally with
respect to the outer member 1003 along the axis of rotation. In alternate embodiments, the inner
member 1001 1s configured to translate about the axis of rotation relative to the outer member
1003. The translation of the inner member 1001 relative to the outer member 1003 allows the

recess 1009 to translate relative to the flexible arm 1007.

[0084] Referring to FIG. 10F, according to some implementations, the inner member

1001 can be configured to partially translate into the outer member 1003 such that the flexible
arm 1007 fully extends beyond the circumferential edge of the inner member 1001 and engages
the proximal surface 1021 of the inner member 1001. In such an arrangement, the inner member
1001 1s free to rotate clockwise and counterclockwise relative to the outer member 1003.
Further, such an arrangement resists the inner member 1001 from being withdrawn from the
outer member 1003 by engaging the proximal surface 1021 of the inner member 1001. By way
of example, and without Iimitation, such an arrangement can be configured to occur based on the
drive hub 1000 engaging a hand piece (e.g., hand piece 103) and the hand piece causing the inner
member 1001 to translate into the outer member 1003.

10085] Referring to FIG. 10G, according to some implementations, the inner member
1001 can be configured to partially translate out of the outer member 1003 such that the flexible
arm 1007 engages the circumierential edge 1023 of the inner member 1001 and does not re-

engage with the recess 1009 upon the inner member 1001 rotating. By way of example, and

1)

without limitation, such an arrangement as shown 1n FIG. 10G can be configured to occur based
on the drive hub 1000 engaging a hand piece (e.g., hand piece 103) and the hand piece causing
the inner member 1001 to translate out of the outer member 1003.

10086] According to some alternative implementations, the flexible arm 1007 (FIGS. 10F
and 10G) and the recess 1009 (FIGS. 10F and 10G) can be modified to provide direction-
independent resistance to obstruct the mner member 1001 (FIGS. 10F and 10G) from rotating
relative to the outer member 1003(FIGS. 10F and 10G). Specifically, FIGS. 10H and 101, show
a drive hub 1000’ that 1s 1dentical to the drive hub 1000 of FIGS. 10A-10C except that the outer
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member 1003' of the drive hub 1000 includes a flexible arm 1025 that projects generally
perpendicularly towards the surface of the inner member 1001’, rather than on an angle as the
flexible arm 1007 in FIGS. 10A-10C. Further, the inner member 1001’ of the drive hub 1000’
includes a recess 1027 that that accepts the end of the flexible arm 1025, rather than the recess
1009 1in FIGS. 10A-10C. According to some implementations, the end of the flexible arm 1025
can have a shape that corresponds with the shape of the recess 1027.

[0087] With the flexible arm 1025 engaged within the recess 1027, as illustrated in FIG.
10H, the rigidity of the flexible arm 1025 provides resistance to the inner member 1001’ rotating
relative to the outer member 1003’ both in a clockwise direction and in a counterclockwise
direction. The resistance obstructs the inner member 1001’ from rotating relative to the outer
member 1003 prior to the drive hub 1000’ being coupled to a hand piece (e.g., hand piece 103).
[0088] Once the drive hub 1000’ 1s coupled to a hand piece, the motor of the hand piece
can provide sufficient rotational force to overcome the resistance provided by the flexible arm
1025 engaged within the recess 1027 and rotate the inner member 1001’ relative to the outer
member 1003’, as shown in FIG. 10I (e.g., both in a clockwise direction and in a
counterclockwise direction). The rotational force disengages the flexible arm 1025 from the
recess 1027. Because of the configuration of the flexible arm 1025 and the recess 1027, the hand
piece can rotate the inner member 1001’ clockwise or counterclockwise relative to the outer
member 1003’ by applying the sufficient rotational force 1n either direction.

[0089] Accordingly, the flexible arm 1025 and the recess 1027 obstruct the inner member
1001’ from rotating relative to the outer member 1003’ until the drive hub 1000’ engages the
hand piece and the hand piece provides the sufficient rotational force. The drive hub 1000’ can
be assembled with the flexible arm 1025 engaged within the recess 1027 so that, prior to use, a
user does not need to manually lock imner member 1001’ relative to the outer member 1003’ with
the opening (e.g., opening 1017") misaligned with the window (e.g., window 1019").

10090] According to some implementations, the resistance provided by the flexible arm
1025 engaged within the recess 1027 may be sufficient to allow a user of the drive hub 1000’ to
rotate a shaft of the hand piece (e.g., shaft 133). Specifically, the threshold of resistance
provided by the flexible arm 1025 engaged within the recess 1027 may be greater than any
resistance associated with manually rotating the shaft of the hand piece using the drive coupler

1005" of the drive hub 1000’. Thus, a user can preliminarily engage the drive coupler 1005" with
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the shaft of the hand piece and rotate the drive hub 1000’ to rotate the shaft without the flexible
arm 1025 disengaging from the recess 1027; such as during alignment of the drive hub 1000 with
the hand piece for engagement. The user can rotate the drive hub 1000’ in both directions based
on the configuration of the flexible arm 1025 and the recess 1027. Once aligned, the motor of
the hand piece can overcome the threshold of resistance provided by the flexible arm 1025 and
the recess 1027 to rotate the inner member 1001".

[0091] Although shown in FIGS. 10H and 10I as having a specific shape and
arrangement, the flexible arm 1025 and the recess 1027 can have various different shapes and
arrangements while still being capable of providing a direction-independent threshold of
resistance to obstruct the inner member 1001’ from rotating relative to the outer member 1003’
By way of example, and without limitation, the end of the flexible arm 1025 and the recess 1027
may have a square shape, a rectangular shape, a circular shape, an ovular shape, a triangular
shape, etc. Further, the shape of the end of the flexible arm 1025 may be different than the shape
of the recess 1027, but still configured to engage the recess 1027. For example, the shape of the
end of the flexible arm 1025 may be circular and the shape of the recess 1027 may be
rectangular.

10092] The depth of the recess 1027 can vary depending on the resistance to be generated
by the engagement of the flexible arm 1025 and the recess 1027. Generally, the depth of the
recess 1027 and the depth that the flexible arm 1025 engages within the recess are sufficient to
rotationally lock the immner member 1001’ relative to the outer member 1003’ prior to use (e.g.,
during shipment, transportation, etc. and prior to coupling the drive hub 1001’ to the hand piece).
By way of example, and without limitation, the depth of the recess can be less than five mm, less
than three mm, less than two mm, or less than one mm. However, the depth can vary without
departing from the spirit and scope of the present disclosure.

[0093] FIGS. 11A and 11B show a front view (FIG. 11A) and a rear view (FIG. 11B) of
a surgical device 1100, i accord with additional implementations of the present disclosure. The
surgical device 1100 includes features that are similar to the features of the surgical device 10
discussed above with respect to FIGS. 1A-1C. Accordingly, the surgical device 1100 includes a
drive housing 1101 that couples to a hand piece 1103. The hand piece 1103 includes a shaft
1105. The hand piece 1103 can optionally include a ring 1107 around the shaft 1105.

22



CA 02989162 2017-12-11

WO 2016/205197 PCT/US2016/037372

[0094] The drive housing 1101 includes an inner member 1109 rotatably supported
within an outer member 1111 at a proximal end 1101a of the drive housing 1101. The inner
member 1109 includes an opening 1113, and the outer member 1111 includes a window 1115,
e.g., similar to the arrangement of the inner member 161 and the outer member 163 of the
surgical device 10. The inner member 1109 also includes a drive coupler 1117 that couples to
the shatt 1105 of the hand piece 1103 when the drive housing 1101 and the hand piece 1103 are
coupled. An insert portion 1119 couples to a distal end 1101b of the drive housing 1101 and is
inserted 1nto a patient during a procedure using the surgical device.

[0095] Rather than the inner member 1109 and the outer member 1111 including the
locking elements 201a and 201b and the openings 203a and 203b, respectively, of the surgical
device 10, according to some implementations, the outer member 1111 includes a flexure 1121.
At one end, the flexure 1121 extends from the outer member 1111 towards the proximal end
1101a of the drive housing 1101. At the other end, the flexure 1121 engages with the inner
member 1109 in a first arrangement to rotatably lock the inner member 1109 relative to the outer
member 1111 1n the first arrangement. The flexure 1121 engages with an element 1123 on an
outer diameter of the inner member 1109. The engagement of the flexure 1121 with the element
1123 rotationally locks the mner member 1109 relative to the outer member 1111 in a first
arrangement. The element 1123 can be, for example, a ridge, a recess, etc. The element 1123 is
positioned on the inner member 1109 such that, when the flexure 1121 engages with the element
1123, the opening 1113 of the inner member 1109 is not aligned with the window 1115 of the
outer member 1111 to obstruct the flow of fluid (or fluid and material) from out of (or into) the
mner member 1109,

[0096] The hand piece 1103 includes a ridge 1125 on an inner diameter of the hand piece
1103. Upon coupling the drive housing 1101 to the hand piece 1103, the ridge 1125 engages the
flexure 1121 and causes the flexure 1121 to disengage from the element 1123 on the inner
member 1109. Accordingly, the ridge 1125 forces the flexure 1121 into a second arrangement
that 1s disengaged from the element 1123. In the second arrangement, the inner member 1109 is
free to rotate relative to the outer member 1111 based on the flexure 1121 disengaging from the
element 1123,

[0097] The drive housing 1101 includes a latch 1127 (FIG. 11B) that engages a slot 1129
on the hand piece 1103. Engagement of the latch 1127 with the slot 1129 locks the hand piece
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1103 to the drive housing 1101 rotationally and longitudinally along the center axis of the
surgical device 1100.

[0098] The positions of the flexure 1121 and the drive coupler 1117 on the drive housing
and the positions of the shaft 1105 and the ridge 1125 on the hand piece 1103 are configured so
that the drive coupler 1117 engages the shaft 1105 before the ridge 1125 engages the flexure
1121 when the drive housing 1101 is brought into engagement with the hand piece 1103.
Accordingly, the mnner member 1109 remains rotationally locked when the drive coupler 1117
engages the shaft 1105, which allows a user to rotate the drive housing 1101 relative to the hand
piece 1103 to rotate the shaft 1105 based on rotation of the drive coupler 1117. Further, the latch
1127 1s configured to remain in an unlocked position relative to the slot 1129 during rotation of
the drive housing 1101 relative to the hand piece 1103 to allow the shaft 1105 and the drive
coupler 1117 to engage and align, and the latch 1127 to align with the slot 1129.

[0099] Upon the shaft 1105 and the drive coupler 1117 engaging and aligning, and the
latch 1127 aligning with the slot 1129, the drive housing 1101 and the hand piece 1103 can be
brought into further engagement, which causes the ridge 1125 to engage the flexure 1121 and
unlock the mner member 1109 from the outer member 1111. In this unlocked position, the latch
1127 locks with the slot 1129. Accordingly, the hand piece 1103 is configured to drive (e.g.,
rotate) the inner member 1109 relative to the outer member 1111 to drive the insert portion 1119.
[00100] In an embodment, the drive housing 1101 is initially assembled with the inner
member 1109 in the first arrangement with the flexure engaged with the inner member 1109, and
the opening 1113 locked in misalignment with the window 1115. By being assembled in the first
arrangement, the rotation of the inner member 1101 relative to the outer member 1111 is resisted
such that the opening 1113 is obstructed from aligning with the window 1115. Accordingly, the
drive housing 1101 is maintained in an arrangement that obstructs aspiration of fluid (or fluid
and material) through the inner member 1101 prior to coupling the drive housing 1101 to the
hand piece 1103. Coupling the drive housing 1101 to the hand piece 1103 brings the ridge 1125
into engagement with the flexure, which rotationally unlocks the opening 1113 relative to the
window 1115 and allows the hand piece 1103 to drive the inner member 1109.

[00101] According to the foregoing, the drive housing 1101 can be assembled in the first
arrangement such that a user (e.g., doctor, clinician, technician, etc.) of the drive housing 1101

does not need to manually control the position of the opening 1113 relative to the window 1115
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prior to using the drive housing 1101, such as prior to coupling the drive housing 1101 to the
hand piece 1103, prior to inserting the insert portion 1119 connected to the drive housing 1101
into the patient, after inserting the insert portion 1119 into the patient, or prior to withdrawing the
insert portion 1119 from within the patient. Unwanted fluid loss as a result of uncontrolled
aspiration of fluid is reduced or prevented because the opening 1113 is initially misaligned with
the window 1115 until connecting the drive housing 1101 to the hand piece 1103 and operating
the drive housing 1101 to align the window 1115 with the opening 1113.

[00102] While the present disclosure has been described with reference to one or more
particular implementations, those skilled in the art will recognize that many changes may be
made thereto without departing from the spirit and scope of the present disclosure. The above

described implementations, and obvious variations thereof, are contemplated as falling within the

spirit and scope of the disclosure.
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CLAIMS:

What 1s claimed is:

1. A surgical device comprising:

an outer member;

an mner member at least partially supported within the outer member; and

at least one locking element configured in a first arrangement of the surgical device to lock
the mner member in a first position and configured in a second arrangement of the
surgical device to unlock the inner member from the first position, the at least one
locking element being configured to change from the first arrangement to the second

arrangement upon coupling the inner member 1n an operational arrangement to a hand

piece.

2. The surgical device of claim 1, wherein the inner member includes an opening and the
outer member includes a window, and wherein the opening is misaligned with the window and

with the at least one locking element in the first arrangement.

3. The surgical device of claims 1 or 2, further comprising:

a cutter in fluid communication with the opening,

wherein the first arrangement of the surgical device impedes fluid flow from the cutter and
out of the opening, and the second arrangement of the surgical device permits movement
of the inner member relative to the outer member and at least intermittent fluid flow from

the cutter and out of the opening based on intermittent alignment of the opening with the

window upon driving the surgical device.

4. The surgical device of claim 1, wherein the at least one locking element being in the first
arrangement resists at least one of rotation or longitudinal movement of the inner member
relative to the outer member, and wherein the locking element is in the second arrangement

andpermits at least one of rotation or longitudinal movement of the inner member relative to the

outer member.
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5. The surgical device of claim 1, wherein the at least one locking element 1s a flexible arm.

6. The surgical device of claim 1, further comprising:
at least one recess within one of the inner member or the outer member,

wherein the at least one locking element engages the at least one recess of the one of the

inner member or the outer member in the first arrangement, and the at least one locking

element extends from the other one of the inner member and the outer member.

7. The surgical device of claim 1, wherein the inner member includes a coupler configured
to engage a shaft of the hand piece, and wherein the at least one locking element comprises an
arm extending from the coupler that engages the outer member i the first arrangement and
disengages from the outer member 1n the second arrangement with the coupler engaged with the

shaft and the shaft, causing the arm to flex.

8. The surgical device of claim 1, wherein the inner member includes a coupler configured
to engage a shaft of the hand piece and the at least one locking element comprises a flexible arm
extending from the outer member and engaging the coupler in the first arrangement and
disengaging from the coupler in the second arrangement based on the shaft of the hand piece

contacting the flexible arm 1n the second arrangement.

9. The surgical device of claim 8, wherein a protrusion on the housing contacts the flexible

arm 1n the second arrangement.

10. The surgical device of any of any of claims 1-9, the inner member further comprising:
a circumfierential groove 1n an outer surface; and

a recess within a portion of the outer surface.

11. The surgical device of claim 10, wherein the at least one locking element comprises a
protrusion extending from an inner surface of the outer member, the protrusion being within the
recess 1n the first arrangement and being within and free to rotate about the circumferential
groove 1n the second arrangement based on a rotation of the inner member relative to the outer

member.
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12. The surgical device of claim 11, wherein the inner member 1s coupled to the hand piece

and moves the imner member relative to the outer member in an axial direction such that the

protrusion moves from within the recess to within the circumierential groove.

13. The surgical device of any of claims 1 - 12, the outer member further comprising:
a circumferential groove 1n an inner surface; and

a recess within a portion of the inner surface.

14. The surgical device of claim 13, wherein the at least one locking element comprises a
protrusion extending from the outer surface of the inner member, the protrusion being within the
recess in the first arrangement and being within and free to rotate about the circumferential

ogroove in the second arrangement based on a rotation of the outer member relative to the mner

member.

15. The surgical device of claim 14, wherein coupling the inner member to the hand piece
moves the inner member relative to the outer member in an axial direction such that the

protrusion moves from within the recess to within the circumferential groove.

16. The surgical device of any of claims 1 - 15, further comprising:

a free member coupled to a proximal end of the outer member, the inner member extending

through the free member,

wherein the at least one locking element in the first arrangement rotationally locks the inner
member relative to the free member, with the free member being unlocked relative to the
outer member allowing the free member to move relative to the outer member, and the at
least one locking element in the second arrangement rotationally unlocks the inner

member relative to the free member.

17. The surgical device of claim 16, wherein a distal end of the free member engages the

proximal end of the outer member to rotationally lock the free member relative to the outer

member 1n the operational arrangement.

18. The surgical device of claim 16, further comprising:
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at least one recess within one of the inner member and the free member,
wherein the at least one locking element engages the at least one recess of the one of the
inner member and the free member in the first arrangement, and the at least one locking

element extends from the other one of the inner member and the free member.

19. The surgical device of claim of claim 16, wherein the inner member includes a coupler

configured to engage a shaft of the hand piece, and wherein the at least one locking element

comprises an arm extending from the coupler that engages the free member in the first

arrangement.

20. The surgical device of any of claims 1-19, further comprising:
a coupler coupled to a shaft member extending from the proximal end of the inner member,
the coupler being configured to engage a shaft of the hand piece, to move along the shaft

member 1n an axial direction, and to be rotationally free relative to the inner member in

the first arrangement.

21. The surgical device of claim 20, further comprising:

a

a recess 1n one of the inner member and the coupler; and
a protrusion in the other one of the mner member and the coupler,
wherein the recess and the protrusion are configured to engage the inner member relative to

the coupler rotationally in the second arrangement.

22. The surgical device of claim 20, further comprising:

at least one recess within one of the inner member and the outer member,

wherein the at least one locking element engages the at least one recess of the one of the
inner member and the outer member in the first arrangement, the at least one locking
element extends from the other one of the inner member and the outer member, and the
coupler 1s configured to release the at least one locking element from the at least one

recess upon coupling the inner member to the hand piece.

23. A surgical device comprising:

an outer member;
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an inner member being at least partially supported and moveable within the outer member;

a flexible arm coupled to one of the outer member and the inner member; and

a recess within a surface of the other one of the outer member and the inner member, the
recess being configured to accept the flexible arm,

wherein the recess and the flexible arm are configured to engage to rotationally resist

movement of the inner member relative to the outer member.

24. The surgical device of claim 23, wherein the inner member is configured to translate
relative to the outer member about a rotational axis of the inner member, and the flexible arm is
configured to disengage from the recess when the inner member translates partially into the outer

member to permit free rotation of the inner member relative to the outer member.

25. The surgical device of claims 23 or 24, wherein the flexible arm engages a proximal
surface of the inner member when the inner member translates partially into the outer member to

resist the imner member from translating back out of the outer member.

26. The surgical device of claim 24, wherein the inner member includes a coupler
configured to engage a shaft of a hand piece, and the inner member translates partially into the

outer member with the coupler engaged with the shaft of the hand piece.

27. The surgical device of any of claims 23 - 26, wherein the inner member includes a
coupler configured to engage a shaft of a hand piece, and rotation of the outer member and the
inner member in a first rotational direction rotates the shaft when engaged with the coupler to

align a notch on the hand piece with a corresponding protrusion on the outer member.

28. The surgical device of any of claims 23 - 27, wherein the inner member is configured to
translate relative to the outer member about a rotational axis of the inner member, and the
flexible arm 1s configured to disengage from the recess when the inner member translates
partially out of the outer member to permit free rotation of the inner member relative to the outer
member with the flexible arm flexed based on engagement of the flexible arm with the

circumferential edge of the inner member.
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29. The surgical device of any of claims 23 - 28, wherein the inner member includes an

opening and the outer member includes a window, and the opening and the window are

misaligned with the flexible arm engaged with the recess.

30. The surgical device of any of claims 23 - 29, wherein the recess and the flexible arm are
contigured to engage to resist movement of the inner member relative to the outer member 1n a
first rotational direction, and to allow rotation of the inner member relative to the outer member

in a second rotational direction, opposite the first rotational direction, upon application of a

threshold force to the flexible arm

31. A surgical device comprising:

an outer member;

an 1nner member movable within the outer member; and

at least one locking element configured in a first arrangement to lock the inner member

relative to the outer member and configured in a second arrangement to unlock the inner

member relative to the outer member,

wherein coupling the surgical device to a hand piece causes the at least one locking element

to change from the first arrangement to the second arrangement.

32. The surgical device of claim 31, wherein the coupling of the surgical device to the hand
piece causes the inner member to translate relative to the outer member and causes the change of

the at least one locking element from the first arrangement to the second arrangement.

33. The surgical device of claim 32, wherein the hand piece includes an edge that engages
the at least one locking element to cause the change of the at least one locking element from the

first arrangement to the second arrangement upon coupling the surgical device to the hand piece.

34, The surgical device of claim 32, wherein the inner member includes an opening and the

outer member ncludes a window, and the opening and the window are misaligned when the at

least one locking element is in the first arrangement.

35. The surgical device of any of claims 31-34, further comprising:
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at least one recess within the outer member,

wherein the at least one locking element engages the at least one recess of the outer member

in the first arrangement.

36. The surgical device of claims 31-35, further comprising:
a coupler integral with the inner member and configured to engage a shaft of the hand piece,

wherein the at least one locking element includes a flexible arm extending from the coupler

that engages the outer member in the first arrangement.

37. The surgical device of claim 36, wherein the at least one locking element includes two

flexible arms extending from the coupler that engage the outer member in the first arrangement.
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