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SURGICAL MULTE-TOOL AND METHOD OF USE

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS
{6881 The present application claims priority benefit wnder 35 U.S.C

§ 119(e) of U.S. Provisional Patent Application No. 61/906337 filed November 19, 2013,

BACKGROUND OF THE INVENTION

Field of the Invention

[H082] The present application relates to the ficld of medical devices, and
encompasses apparatuses for use during surgery and surgical methods. In particular, the
application relates to surgical hand fools having a plorality of configurations including a

forceps configuration and a scissors configuration.

Description of the Related Axt

HITHIRY Surgical tools typically serve & single fimetion. Surgical scissors are
usetd for cutting tissue. Surgical forceps are useful for mampulating tissoes.
Electrosurgical devices are useful for cauterization, hemostasis, and for tissue dissection
Electrosurgical devices most commonly invoelve radiofrequency (RF) energy wherein a
voltage gradient is produced between two points and current flows through the tissue,
dissipating energy as heat. This in turn allows refolding of protein and coagulation or
dissection of tissue.

{6684] Each surgical tool has limitations. For instance, i relation fo
clectrosurgical devices, the passage of current through the tissue does not allow cutting of
all tissues. This Umitation 15 proncunced when the distance between the two confact
points of the device is increased. Furthermore, tissue cutting can be accomplished more

guickly with scissors in many imstances where cauterization is not needed for hemostasis.

SUMMARY OF THE INVENTION
{0085] In some embodiments, a surgical tool {sometimes referred to as a hand
tool) is provided. The surgical tool can inclade a first handle comprising a proximal

portion and a distal portion and a first recess in the distal portion. The surgical tool can
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melade a second handle comprising a proximal portion and a distal portion and a second
recess in the distal portion. The surgical tool can include a first tip disposed i the first
recess and extending distally therefrom, the first tip having a fivst external surface and a
first internal surface. The surgical tool can include a second tip disposed n the second
recess and extending distally therefrom, the second tip having a second external surface
and a second internal surface. In some embodiments, the sorgical tool has a first
configuration wherein the first and second tips operate as forceps. In some embodiments,
the surgical tool has a second configuration wherein the first and sccond tips operate as
scissors. In some embodiments, rotation of the fivst tip and the second tip within their
respective recesses transitions the surgical tool between the first configoration and the
sccond configuration.

{6686] In some cmbodiments, the first inner surface and the second inner
surface are configured to abut cach other during rotation of the first tip and the second tip
within their respective recesses to transition the surgical tool between the first
configuration and the second configuration. in some cmbodiments, the sccond tip
comprises & pin extending from the second external surface, and rotation of the pin
relative to the second handle causes rotation of the second tip relative to the second recess
and tfransttions the surgical tool between the first configuration and the second
configuration. In some embodiments, rotation of the pin relative to the second handle
rotates the first tip relative to the first rocess. Ju some cmboediments, the pin is
substantially perpendicular to a longitudinal axis of the second tip. In some
cmbodiments, the first Hp comprises a2 first clectrode and the second tip comprises a
second electrode. o some embodiments, the first tip and the second tip are configured to
interact as clectrocautery bipolar forceps 1o the first configuration. In some embodiments,
in the sccond configuration, the first and second inner surfaces are configured to shear
past cach other. In some cmbodiraents, one of the first tip and the second tip comprises a
recess and the other of the fivst #ip and the second tip comprises a protrusion, whercin the
protrusion is configured to be received relative to the recess in the second configuration
{0 provide an axis about which the tips can rotate. In some embodiments, the surgical tool
can include a siceve surrounding at least a portion of the first tip. in some embodiments,
the surgical tool can include a locking mechanism configured to prevent rotation of the
second tip. In some embodiments, the first handle is coupled to the second handle near a

proximal cnd of the surgical tool. In some embodiments, the surgical tool can inchude one
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or more springs attached 1o the handles to bias the first and second tips to a neutral
position.

{60687 In some embodiments, a method of using a surgical tool 1s provided.
The method can include the step of providing a first handle and a second handle coupled
to cach other, the first handle having a first tip extending distally therefrom and the
sccond handle having a sccond tip extending distally therefrom, wherein the first and
seccond tips are configured for use as forceps. The method can nclade the step of rotating
the first tip relative 1o the first handle and rotating the second tip relative to the second
handle, wherein the rotation reconfigures the first and second tips for use as scissors.

16688] The method can include the step of bringing inner surfaces of the first
and sccond tips ito contact with cach other so that longitudinal axes of the first and
second tips are aligned, and then rotating the first tip relative to the first handle and
rotating the second tip relative to the second handie. In some embodiments, after rotating
the first tip relative to the first handle and rotating the second tip relative to the second
handle, the inner surfaces of the first and second tips are configured to shear past cach
other. The method can include the step of rotating a pin extending from one of the first tip
and the second tip to rotate the first tip relative to the first handle and rotate the second tip
relative to the second handle. The method can include the step of applying electrical
engrgy to tissue with the first tip and the second tip. In some embodiments, rotating the
first tip relative to the first bandle and the second tip relative to the second handle further
comprises rotating the first tip ninety degrees and rotating the second tip ninety degrees.

{68891 In some embodiments, a surgical tool is provided. The surgical tool
can include a first handle. The surgical tool can inclade a first tip coupled to the first
handle and configured to rotate relative to the first handle, the first tip having a first
internal surface. The sorgical tool can imchude a second handle. The surgical tool can
inchide a second tip coupled to the second handle and configared to rotate relative to the
second handle, the second tip having a second internal surface. In some embodiments, the
surgical tool has a first configuration wherein the first tnternal surface and the second
internal swxrface are generally vertical. In some embodiments, movement of the first
handle or the second handle changes the distance between the first tip and the second tip
in the first configuration. In some embodiments, the surgical tool has a sccond
configuration wherein the first internal sorface and the second internal surface are

generally horizontal. In some ecmbodiments, movement of the first handle or the second
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handle shears an edge of the fixst fip past an cdge of the second tip in the second
configuration. In some embodiments, the tips are configured to rotate to transition
between the first configuration and the sccond configuration.

10610] Io some embodiments, a surgical tool is provided. The surgical tool
can include a first handle and a second handle. In some embodiments, the first handle and
the second handle are contigured to have a first configuration and a sccond configuration.
In some cmbodiments, in the first configuration the tool operates as forceps and in the
second configuration the tocl operates as scissors.

10611] The surgical toof or hand tool can be used in surgical sites with Hmited
lateral access and substantial depth. The vultiple configurations can allow for tissue
dissection by cutting and electrocautery. The irterchangeability of the hand tool limits the
number of times the hand tool would need to be removed, exchanged, and re-inserted into
the surgical site. The interchangeability can limit the potential for injury, while improving
usability and cfficicncy.

i6012] The surgical tool or band too] of certain embodiments advantageously
provides multipic functional configurations that are casily interchanged by the oser. The
hand (ool is capable of use in open microsurgery, minimally fnvasive surgery, and other
surgical environments. The hand tool may be a single handheld device, which allows the
interchangeability of configurations without the user removing the device from the local

surgical field.

BRIEF DESCRIPTION OF THE DRAWINGS

188137 These and other features, aspects, and advantages of the mvention
disclosed herein are described below with reference to the drawings of preferred
embodiments, which are mtended o ilustrate and not to hBmit the invention
Additionally, from figure to figure, the same reference mumerals have been used to
designate the same components of an illustrated embodiment. The following is a brief
description of each of the drawings.

[0814] Figire | s an exploded view of a hand tool.

{83151 Figure 2A is a perspective view of the hand tool of Figre 1 in the
forceps configuration.

0816} Figure 2B is a top view of the hand tool of Figure 1 in the forceps

configuration.
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{6017] Figure 3 is a perspective view of the hand tool of Figure 1, wherein the
tips are brought together to change configurations.

16018} Figime 4 is a perspective view of the hand tool of Figure 1 in the
scissors configuration.

{6019] Figure 5A is a front view of the hand tool of Figure 1 in the forceps
configuration; Figure 5B is a cross-sectional view taken along line B-B in Figure SA.

108267 Figure 6A is a front view of the hand tool of Figure 1 in the scissors
configuration; Figure 6B is a cross-sectional view taken along line M-M in Figure 6A.

180211 Figure 7A is a side view of the hand tool of Figure 1 in the forceps
configuration; Figure 7B is a cross-sectional view taken along line D-D in Figure 7A;
Figure 7C 18 a cross-sectional view taken along hine G-G in Figure 7A.

{8022} Figure 8A i3 a side view of the hand tool of Figure 1 in the scissors
configuration; Figure 8B is a cross-sectional view taken along line P-P in Figure 8A;
Figure 8C 18 a cross-sectional view taken along hine T-T in Figure 8A.

[0823] Figure 9A is & perspective view of 2 hand tool in the scissors
configuration with a sleeve; Figure 9B is a top view of the hand tool of Figare 9A; Figure
SC is side view of the hand tool of Figure 9A; and Figure 9D 15 a cross-sectional view
taken aleng line K-K o Figure 9A.

[0024] Figure 10A is a perspective view of the hand tool in the scissors
configuration with a locking mechanism; Figure 10B is a top view of the hand tool of

Figure 10A; Figure 10C is a side view of the hand tool of Figure 10A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[84625] Preferred embodiments of the surgical hand tool inclode two sections
used together to perform a function. One or more of the sections can comprise segments,
portions, compenents, or subcomponents. However, the use of the term “section”™ does
not imply any particular structure or configuration. In some embodiments, the right
section or components thercof are mirror tmage, identical, or substantially similar to the
left section or components thercof. The sections or components thereof may be any
suitable shape that permits the function of the hand tool, for instance perform the fonction
of scissors and forceps. Certain embodiments are illustrated and/or described herein,

{826] With reference to Figures 1-24, a hand tool 100 15 shown. The hand

tool 100 can also be referred to as a surgical multi-tool. The hand tool 100 comprises two
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sections: a left seetion 102 and a right section 202, In the illustrated configuration, the
left section 102 mecludes multiple components and the right section 202 melades multiple
components as described further below. The left section 102 interacts with the right
section 202 to perform one or more functions, such as operating as forceps and scissors as
described i detail below. The hand tool 100 has a longiudinal axis 106 that extends
between a proximal end 116 and a distal end 118, The left section 102 can be on the left
side of the longitudinal axis 106 when the hand tool 100 1s viewed from the top. The right
section 202 can be on the right side of the longitudinal axis 106 when the hand tool 100 1s
viewed from the top.

{66271 The surgical hand tool 100 can tramsition between functional
configurations. As illustrated i Figures | and 2A, the left section 102 can comprise a left
handle 132 and a left tip 160 cxtending distally from the left handle 132, The nght
seetton 202 can comprise a right handle 232 and a right tip 260 cxtending distally from
the right bandle 232, The surgical hand tool can operate as forceps, which can also be
reterred to as the forcops configuration, with the left tip 160 and the right tip 260
providing the grasping ends of the forceps. In this and other configurations, the surgical
hand tool 100 can also include clectrodes. For exanple, the surgical hand tool of Figures
1 and 2A can function as electrocautery bipolar forceps, s described further below. The
surgical hand tool can further be configured to operate as scissors, which can also be
referred to as the scissors comfiguration. Figure 4, described in more detail below,
illustrates a scissors configuration where the tips 160, 260 shide and pivot relative to cach
other to cut tissue. The scissors can be utilized to more quickly cut tissue. The multiple
configurations allow for the use of multiple surgical techniques at the discretion of the
user. Other functional configurations are possible.

[0828] Referring now to Figures ZA-4, the hand tool 100 is designed to
fransition between the forceps configuration and the scissors configuration. The forceps
configuration is shown in Figure 2A and the scissors configuration is shown in Figure 4.
The intermediate configuration is shown in Figure 3. The hand tool 100 permits the
swiiching between the forceps configuration and the scissors configuration. The hand tool
100 can trapsition between these configurations by rotation of the tips 160, 260 of the
hand tool 100, as described further below. The tips 160, 260 are rotated approximately 90

degrecs between the forceps configuration shown in Figure ZA and the scissors
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configuration shown in Figure 4. The tips can be brought together as shown in Figore 3

during the transition between the forceps configuration and the scissors configuration.

COMPONENTS OF THE HAND TOOL

160291 In some embodiments, the forceps contiguration as shown m Figure
2A can operate as bipolar electrocautery forceps. For instance, the hand tool 100 can
inchide one or more electrodes located on the tips of the hand tool The hand toed 100 can
be designed to supply clectrical energy to the electrodes. To some cmbodiments, the hand
tool 100 can optionally include an electrical comnection 110. The electrical connection
110 can include 2 left lcad 112 and a right lead 212, The electrical connection 110 can
cnable the clectrodes to be supplied with clectrical energy. o the Ulustrated
configuration, the electrical connection 110 can be near the proximal end 116 of the hand
toel 100

{663¢] In some embodiments, the hand tool 100 can include a mechanical
connector 122, The mechanical connector 122 can function to electrically isolate the
incoming electrical leads 112, 212, The mechanical connector 122 can function to couple
the lcft section 162 and the right section 202.

i6031] The left lead 112 can include a receptacle 114, The receptacle 114 can
be sized to accept the left spring 124, The left section 102 can include a left spring 124
that extends along the longitudinal axis 106, The left spring 124 can be coupled to the
mechanical connector 122, In some embodiments, the left spring 124 can have an external
shape that complements the shape of a receptacle 126 in the mechanical conmector 122, In
the flustrated embodiment, the shape of the left spring 124 is rectangular and the shape of
the receptacles 126 i3 rectangular. Other shapes are contemplated {e.g., wedge, oval,
trangular, elliptical, polygonal, etc.).  The left spring 124 can be coupled to the
mechanical connector 122 by welding, fastencrs, glue, friction fit, pawl and ratchet,
detent and protrusion, or other fixation method. The left spring 124 can be coupled to the
feft fead 112 of the clectrical connection 110. In the illustrated embodiment, the left
spring 124 is coupled to the left isad 112 within the mechanical connecior 122, The left
spring 124 can be coupled to the left lead 112 by welding, fasteners or other fixation
method.

{80324 The left spring 124 can inchide a bend 128, The bend 128 can function

to extend the distal end of the left spring 124 away from the longitudinal axis 106. The
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bend 128 can function to curve the left spring 124 outward from the mechanical
connector 122, The bend 128 of the left spring 124 can fimetion to increase the distance
between the left section 102 and the right scetion 202, The left spring 124 can nclude a
concave portion. The concave portion can be near the proximal end of the left spring 124.
The left spring 124 can include a convex portion. In the illustrated embodiment, the
convex portion can be near the distal end of the left spring 124, The left spring 124 can
melade one or more flat portions 120, 130. In the illustrated embodiment, the flat portion
128 can be disposed within the receptacle 114, In other configurations the flat portion can
be near the proximal end, distal end, or in between the proximal and distal end of the left
spring 124, Other configaration of the spring can be contemplated (e.g., multiple bends,
flat portions, multiple layers, thicknesses, varying thickness, height and length, ete.).

106833] The distal end of the left spring 124 can be coupled o a left handle
132, In some embodiments, the left spring 124 can have an extornal shape that
complements the shape of a receptacle 134 in the left bandle 132, In the dlustrated
cmbodiment, the flat portion 130 can be disposed within the receptacle 134, o the
illustrated embodiment, the shape of the left spring 124 1s rectangular and the shape of the
receptacie 134 is rectangular. Other configurations are contemplated (e.g., wodge, oval,
triangular, clliptical, polygonal, ete.). The left spring 124 can be coupled to the left
handle 132 by welding, fasteners, glue, friction fit, pawl and ratchet, detent and
protrusion, or other fixation method. In the tllustrated cobodiment, the receptacie 134 s a
slot that extends froma the fop of the left bandle 132 to the bottom of the left handle 132,
ot a portion thereof. In some embodiments, the left spring 124 can be adjustable within
the receptacle 134 of the left handle 132, In some embodiments, the left spring 124 can be
adjusted to a nuroher of discrete positions with the receptacie 134 (e.g., two, three, four,
five, otc.). In some ersbodiments, the left spring 124 can be adjusted to an infinite
number of positions with the receptacie 134, The left spring 124 can remain movable,
rclcasably retained or fixedly retained fn position.

16034 The left handle 132 can include one or more finger grips 136 (sec
Figure 9A). In the illustrated cmbodiment, two finger grips 136 arc shown. Other
npumbers of finger grips are conteruplated (e.g., onge, two, thiee, four, five, ¢ic.). Both of
the finger grips 136 arc shown on the cxterior surface of the left bandle 132, Other

locations are possible (e.g., top surface, bottom surface, imterior surface, at least one grip
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on the exterior surface, at least one grip on the top surface, a grip on the top surface and a
grip on the exterior surface, etc.).

LIIRRY The left handle 132 can have a bayonet configuration. The left handle
132 can melude a longitudinally extending portion 138 and a vertically extending portion
140, The longitudinally extending portion 138 can extend generally along the longitudinal
axis 106, The vertically extending portion 140 can extend upward from the longitudinally
extending portion 138, The vertically extending portion 140 can traprove the Hoe of sight
for the user. The user’s hand can engage the longitudinally extending portion 138, The
vertically extending portion 140 can raise the distal end 118 of the bhand teol 100 away
from the user’s hand. The user’s hand does not obstruct the line of sight to the distal end
118 of the hand too] 100, In the illustrated embodiment, the vertically extending portion
140 forms an angle 142 with the longitudinally extending portion 134, The angle 142 can
be 90° or greator than 90° (e.g., 100°, 110°, 120°, 1307, 140°, 150°, 160°, 170°, cic.). The
angle 142 can be obtuse. Other configurations are possible. The angle 142 can provide a
MOTS CTZeNomic grip to the user.

[0836] The left section 102 can inchude a left hub 144, The left hub 144 can
extend from the vertically extending portion 140, In some embodiments, the feft hub 144
can be a unitary structure with the vertically extending portion 140 of the left handle 132.
The left hub 144 and the left handle 132 can be monolithically formed.

{80371 In other embodiments, the left hob 144 is a separate component from
the Jeft handle 132. The vertically extending portion 140 can include a recess 146, The
left hub 144 can be coupled to the recess 146 by welding, fasteners, glue, friction fit, pawl
and ratchet, detent and protrusion, or other fixation method. In some embodiments, the
left hub 144 is removable from the vertically extending portion 140. For instance, the left
hub 144 can be removed to permit sterilization of the left tip 160, The left hub 144 can be
removed to replace the left tip 160,

[0838] The left hub 144 can mmclade a proximal portion 148, The proximal
portion 148 of the left hub 144 can be received within the recess 146 of the vertically
extending portion 140, The recess 146 can be shaped to complement the external surface
of the proximal portion 148. The proximal portion 148 can be any cross-sectional shape
meluding semi-circular, triangular, rectangular, etc. In some embodiments, the proximal
portion 148 can extend the entire length of the vertically extending portion 1406, The edge

150 of the proximal portion 148 can be angled to match the angle 142

e
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16639] The left bub 144 can jnclude a distal portion 152, The distal portion
152 can extend from the vertically extending portion 140, The distal portion 152 can
extend from the recess 162 when proximal portion 148 is received within the recess 162,
The edge 154 of the distal portion 152 can include a hub recess 156, The distal portion
152 can be a portion of a cylinder. The distal portion 152 can be any cross-sectional
shape including semi-circular. In some embodiments, the proximeal portion 148 and the
distal portion 1532 have the same cross-sectional shape. In other cmbodiments, the
proximal portion 148 and the distal portion 152 have different cross-sectional shapes. In
some embodiments, the proximal portion 148 and the distal portion 152 can have the
same diaroefer. In other embediments, the proximal portion 148 and the distal portion 152
have differont diameters.

{06040] The left hub 144 can define a left tip axis 158, The left tip axis 158 can
be the axis upon which the left tip 160 rotates. The distal portion 152 of the left hub 144
can function to support the left tip 160 during rotation. The hub recess 156 can be aligned
with the left tip axis 154, The hub recess 156 can fonction to maintain alignment of the
left tip 160 during rotation. In some methods of assembly, the left hub 144 s coupled to
the vertically extending portion 140, This can create a channel between the external
surface of the left hub 144 and the mternal surface of the recess 162. A portion of the left
tip 16{ can rotate within this channel.

{80417 The left tip 160 can include a proximal portion 164, The proximal
portion 164 of the left tip 160 can be supporied by the left b 144, The proximal portion
164 of the left tip 160 can rotate about the left hub 144, At least a portion of the proximal
portion 164 of the left tip 160 can be received within the recess 162 of the vertically
extending portion 140.

10842] In the illustrated embodiment, the recess 162 of the vertically
extending portion 140 can include a first portion 166 and a second portion 168, The first
portion 166 can have a circular cross-section and the second portion 168 can have a
circular cross-section. The first portion 166 can have a semi-circular cross-section and the
second portion 168 can have a semi-circular cross-section. The cross-sectional shapes of
the fist portion 166 and the second portion 168 can permit rotation of the left ip 160
within the recess 162

{80431 The first portion 166 can have a first dismeter and the second portion

168 can have a second diameter. The first diameter can be smaller than the second

-10-
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diameter. The first portion 166 can be located distal to the second portion 168, The first
portion 166 of the recess 162 can be closer to the distal end 118, The second portion 168
can be located proximal to the first portion 166. The sccond portion 168 of the recess 162
can be closer to the proximal end 116, The difference in diameter between the first
portion 166 and the second portion 168 of the recess 162 can create a lip.

1h844] The recess 162 carchave any number of portions {e.g., two, three, four,
five, six, cte.). Hach portion can have a diameter that is cither the same or different than
ong or more other portions. At least two of the portions have unequal diameters, Of the at
least two portions, a portion near the distal end can bave & smaller diameter than another
portion vear the proximal cnd. The difference in diameter between the portions of the
recess 162 can create a lip.

{0045] o the illustrated embodiment, the left tip 160 can inclode a ridge 174
which can interact with the lip. The ridge 174 can extend from the external surface of the
proximal portion 164 of the cft tip 160. The ridge 174 can be sized to be received within
the sccond portion 168 of the recess 162, For instance, the ridge 174 and the second
portion 168 can have the same or similar diameter. The ridge 174 can have a larger
diameter than the first portion 166. The ridge 174 can abut the lip created by the first
portion 166 and the sccond portion 168, The ridge 174 can reduce axial translation of the
left tip 160 when the left tip 160 is reccived within the recess 162, The ridge 174 can
educe the longitudinal movement of the left tip 160 when the ridge 174 15 received
within the recess 162, The ridge 174 can prevent disengagement between the vertically
extending portion 140 and the left tip 160 by the application of axial force.

[8046] The proximal portion 164 of left tip 160 can inclode a left extension
178 which can interact with the hub 144, The left extension 178 can be a portion of a
cylinder. In some embodiments, the left extension 178 can have a quarter-circular cross-
section (e.g., encompasses 90 degrees). The left extension 178 can have a convex external
surface. The convex external surface can be complementary to the second portion 168,
The left extension 178 can have a concave internal surface 180, The concave internal
surface 180 can be complementary to the external surface of the distal portion 152 of the
left hub 144

{80471 The proximal portion 164 of left tip 160 can include a protrusion 172
which can interact with the hub recess 156, The protrusion 172 is sized to be received

within the hub recess 136, For instance, the protrusion 172 and the hub recess 156 can
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have the same or similar diameter. The protrusion 172 can extend along the left tip axis
158 when the ridge 174 is received within the recess 162, The protrusion 172 and the hub
recess 156 can provide a pivot for the left tip 160 as the left tip 160 rotates.

160481 The ket tip 160 can include a distal portion 170, The distal portion 170
of the left tip 160 can include a longitudinally extending portion 182, The longitudinally
extending portion 182 can be a portion of a cylinder. ln some cmbodiments, the
longitudinally exiending portion 182 can have a semi-circular cross-section {e.g.,
encompasses 180 degrees). The longitudinally extending portion 182 can have a convex
extemnal surface. The distal 170 and longitudinally extending 182 portions can have other
cross-sectional shapes {e.g., circular, elliptical, square, rectangular, triangular, polygonal,
sigmoid, ete.).

{6049] The distal portion 170 of the left tip 160 can include a conical portion
186. The conical portion 186 can extend to g distal fip 188, The conical portion 186 and
distal tip 18% can interact with the right section 202 to function as forceps. The conical
portion 186 can include a cutting edge 199, The cuiting cdge 190 can interact with the
right section 202 (o function as scissors. The cutiing edge 190 can be the same material as
the distal portion 170 of the left tip 160. The cutting edge 190 can be the same material as
the left tip 160. The cutting edge 190 can be a different material than the distal portion
170 of the left tip 160. The cutting edge 190 can be a differcnt material than the left tip
160. The cutting edge 190 can be integrally or monolithically formed with the left tip 160.
The cotting edge 190 can be a separate component and coupled to the left tip 160.

{8056 The distal portion 170 of the left tip 160 can have a flat internal surface
184. The flat internal surface 184 can be complementary to an internal surface of the right
section 202. The flat internal sorface 184 can extend the length of the longitudinally
extending portion 182, The flat internal surface 184 can extend the length of the conical
portion 186, The flat internal surface 184 can abut a flat internal surface of the right tip.
Other cross-sectional shapes of the internal surface can be contemplated {¢.g., circular,
cliptical, square, rectangular, triangular, polygonal, sigmoid etc.). These can be
complimentary, mirror or rotationally stmilar to the right tip 260.

{0851 The distal portion 170 of the left tip 160 can include an electrode 192,
In some embodiments, the longitudinally extending portion 182 can include the clectrode
192, In some embodiments, the conical portion 186 can include the clectrode 192, In

some embodiments, the distal tip 188 can include the electrode 192, In some
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embodiments, the flat internal surface 184 can include the electrode 192, In some
embodiments, the external surface of the left tip 160 can include the electrode 192, The
electrode 192 can interact with the right section 202, The right section 202 can include a
ground or another electrode.  The left tip 160 can interact with the right scction to
fumction as an clectrosurgical device. The electrode 192 can be activated by electrical
encrgy supplied to the hand tool 100, The electrode 192 can be activated when the hand
tool 100 is in the forceps configuration. In some embodiments, clectrical cnergy is
prevented from being supplied when the hand tool 100 is in the scissors configuration.
The electrode 192 can be the same material as the distal portion 170 of the left tip 180,
The electrode 192 can be the same material as the left tip 160. The electrode 192 canbe a
different material than the distal portion 170 of the left tip 160. The electrode 192 can be
a different material than the left tip 160, The clectrode 192 can be integrally or
monolithically formed with the left tip 160. The electrode 192 can be a separate
component and coupled to the left tip 160

{6652] In some embodiments, the left lead 112 can pass through a channel in
the left spring 124, The left lead 112 can pass through a channel in the left handle 132,
The lett lead 112 can pass through a channel in the left tip 160, The channels in any of the
components in the feft section 102 can be insulated.

[0653] In some methods of assembly, the left tip 160 is inserted within the
ocess 162, Then the left hub 144 s coupled to the vertically extending portion 140, The
left tip 160 is place in the recess prior to coupling of the left bub 144, The left tip 160 can
be retained within the recess 162 by a rotention mechanism {not shown). In some
embodiments, the left hub 144 is removable. The left hub 144 can be removed to replace
the ieft tip 160. The left hub 144 can be removed to sterilize or replace the left tip 160,

HHIREY In some embodiments, the left hub 144 is integrally formed with the
vertically extending portion 144, Then the feft tip 160 is inserted within the recess 162.
The ridge 174 is aligned with the second portion 168 the recess 162 in the vertically
extending portion 140, The internal surface 180 of the left extension 173 is aligned with
the external surface of the left hub 144, The protrusion 172 of the left tip 160 is aligned
with the hub recess 146. From this position, the left tip 160 can be rotated about the left
tip axis IS8, The feft tip 160 can be rotated ontil the ridge 174 is received within the

second portion 168 of the recess 162, In this position, the intermal swrface 180 of the lef
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extension 178 can be in contact with the external surface of the left hub 144, In this
position, protrusion 172 can be received within the hub recess 146,

{B355] In some embodiments, the left section 102 and the right section 202
cach form of a symametrical, opposed half. The right section 202 can be a mirror image of
the left section 102, The right scction 202 can include substantially similar or ideuntical
components. In some embodiments, the vight section 202 may have a different shape or
configuration to cohance ergonoraics for the user.

16056] The right lead 212 can include a receptacle 214, The receptacle 214
can be sized to accept the right spring 224, The right section 202 can include a right
spring 224 that ocxtends along the longitudinal axis 106, The right spring 224 can be
coupled to the mechanical connector 122, To some cmbodiments, the right spring 224 can
have an exterpal shape that complements the shape of a receptacle 226 in the mochanical
connector 12Z. In the illustrated cmbodiment, the shape of the right spring 224 is
octangular and the shape of the receptacies 226 is rectangular. Other configurations arce
contemplated (e.g., wedge, oval, triangular, elliptical, polygonal, ete.}). The right spring
224 can be coupled to the mechanical connector 122 by welding, fasteners, ghue, friction
fit, pawl and ratchet, detont and protrusion, or other fixation method. The right spring 224
can be coupled o the right lead 212 of the clectrical connection 110. In the illustrated
cmbodiment, the right spring 224 is coupled to the right fead 212 within the mechanical
connector 122, The right spring 224 can be coupled (o the right lead 212 by welding,
fasteners or other fixation method.

{8057} The right spring 224 can nclude a bend 228. The bend 228 can
fonction to extend the distal end of the right spring 224 away from the longitudinal axis
106. The bend 228 can function to curve the right spring 224 ouotward from the
mechanical connector 122, The bend 228 of the right spring 224 can function to increase
the distance between the left section 102 and the right section 202, The right spring 224
can include a concave portion. The concave portion can be near the proximal end of the
right spring 224, The right spring 224 cap mnclude 8 convex portion. In the illustrated
embodiment, the convex portion can be near the distal end of the right spring 224. The
right spring 224 can include one or more flat portions 220, 230. In the illustrated
embodiment the flat portion 220 can be disposed within the receptacle 214, In other
configurations the flat portion can be near the proximal end, distal end, or in between the

proximal and distal end of the right spring 224, The right spring 224 can provide the
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same or different resistance as the left spring 124, The right spring 224 can provide the
same or different shape as the left spring 124. The right spring 224 can be a mirror image
of the left spring 124.

166S8] The distal end of the right spring 224 can be coupled to a right hardle
232, in some cmboediments, the right spring 224 can have an exiernal shape that
complements the shape of a receptacie 234 in the right handle 232, Tn the dlustrated
cmbodiment the flat portion 230 can be disposed within the receptacle 234, o the
illustrated embodiment, the shape of the right spring 224 is rectangular and the shape of
the receptacle 234 is rectangular. Other configurations are conteraplated (c.g., wedge,
oval, iriangular, elliptical, polygonal, etc.). o the illustrated embodiment, the receptache
234 18 a slot that extends from the top of the right handle 232 to the bottom of the right
handle 232, or a portion thercof. In some cobodiments, the right spring 224 is coupled to
the right handle 232 by welding, fastencrs, ghue, friction fit, pawl and raichet, detent and
protrusion, or other fixation method. In seme cmbodiments, the right spring 224 is
adjustable within the receptacie 234 of the right handie 232, In some embodiments, the
right spring 224 can be adjusted to a number of discrete positions with the receptacie 234
{e.g., two, three, four, five, ctc.). In some cmbodiments, the right spring 224 can be
adjusted te an infinite number of positions with the receptacle 234, The right spring 224
can remain movable, releasably retained or fixedly retaived in position. In some

cmbodiments, the right spring 224 is raovable and the left spring 124 is fixed. At least

cmbodiments, both springs 124, 224 are movable 1o acconumodate the user’s hand.

{6059] The right handie 232 can include onc or more finger grips 236. Tn the
illustrated embodiment, two finger grips 236 arc shown but other configurations are
contemplated (c.g., one, two, three, four, five, otc.). Both of the finger grips 236 are
shown on the exterior surface of the right handle 232, Other locations are possible {(e.g.,
top surface, bottom surface, interior surface, at lcast one grip on the exterior surface, at
least one grip on the top surface, a grip on the top surface and a grip on the exterior
surface, ctc.). The finger grips 236 can have the same or different configuration as the
finger grips 136. For instance, one set of finger grips can be shaped for the index finger
and the other set of grips can be shaped for the thumb. The finger grips 136, 236 can be
positioned based on the mammer in which the user is expected to bold the band tool 100,

The finger grips 136, 236 can be positioned based on right handed use. The finger grips
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136, 236 can be positioned based on left handed use. The finger grips 136, 236 can be
positioned based on ambidextrous use.

{B060] The right handie 232 can have a bayonet configuration. The right
handle 232 can include a longitudinally extending portion 238 and a vertically extending
portion 240. The longitudimally extending portion 238 can extend generally along the
longitudinal axis 106. The vertically extending portion 240 can extend upward from the
longitudinally extending portion 238, The vertically extending portion 240 can taprove
the hine of sight for the user. The user’s hand can cngage the longiiudinally extending
portion 238. The vertically extending portion 240 can raise the distal end 118 of the hand
tocl 100 away from the user’s hand. The user’s hand does not obstroct the Hne of sight to
the distal end 118 of the hand tool 100, In the illustrated embodiment, the vertically
extending portion 240 forms an angle 242 with the longitudinally extending portion 238,
The angle 242 can be 90° or greator than 907 (e.g., 100°, 110°, 120°, 130°, 140°, 150°,
160°, 170°, ete.). The angle 2472 can be obtuse. The angle 242 can be the same as angle
142, In other cmbodiments, the angle 242 is differcot thao angle 142 based on the manner
in which the user is expected to hold the hand tool 100. The angle 242 can be sclected to
better complement the grip of the user (c.g., based on the anatomy of the human hand).
Other configurations arc possible.

iB061] The right scction 202 can include a right hub 244, The right hub 244
can extend from the vertically extending portion 240. In some embodiments, the right hub
244 can be a unitary structure with the verticaily extending portion 240 of the night
handle 234. The right hub 244 and the right handle 232 can be monolithically formed.

108621 In other embodiments, the right hub 244 is a separate component from
the right handle 232. The vertically extending portion 240 can include a recess 246. The
right hub 244 can be coupled to the recess 246 by welding, fasteners, gloe, friction fit,
pawl and ratchet, detent and protrusion, or other fixation method. In some embodiments,
the right hub 244 is removable from the vertically extending portion 240. For instance,
the right b 244 can be removed to permit sterilization of the right tip 260. The right heb
244 can be removed to replace the right tip 260,

{80631 The right hub 244 can include a proximal portion 248, The proximal
portion 248 of the right hub 244 can be received within the recess 246 of the vertically
extending portion 240, The recess 246 can be shaped to complement the external surface

of the right b 244, The proximal portion 248 of the vight hub 244 can be any cross-
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sectional  shape including  semi-circular, trisngular, rectangular, etc. In some
embodiments, the proximal portion 248 can extend the entire length of the vertically
extending portion 240. The edge 250 of the proximal portion 248 can be angled to match
the angle 242,

10664] The right hub 244 can include a distal portion 252, The distal portion
252 can extend from the vertically extending portion 240. The distal portion 252 can
extend from the recess 262 when proximal portion 248 is received within the recess 262,
The edge 254 of the distal portion 252 can include a hub recess 256, The distal portion
252 can be a portion of a cylinder. The distal portion 252 can be any cross-sectional
shape including semi-circular. In some embodiments, the distal portion 248 and the distal
portion 252 have the same cross-sectional shape. In other embodiments, the proximal
portion 248 and the distal portion 252 have different cross-sectional shapes. In some
cembodiments, the proximal portion 248 and the distal portion 252 can have the same
diameter. In other ermnbodiments, the proximal portion 248 and the distal portion 257 have
ditferent diameters.

{B065] The right hub 244 can define a right tip axis 258. The right tip axis 258
can be the axis upon which the right tip 260 rotates. The distal portion 252 of the right
hub 244 can fuonction to support the right tip 260 during rotation. The hub recess 256 can

¢ aligned with the right tip axis 258. The hub recess 256 can function to maintain
alignment of the right tip 260 during rotation. In some methods of assembly, the right
hub 244 is coupled to the vertically extending portion 240. This can create a channel
between the cxtornal surface of the right tip 260 and the internal surface of the recess 262.
A portion of the right tip 260 can rotate within this channel.

{B066] The right tip 260 can include a proximal portion 264, The proximal
portion 264 of the right tip 260 can be supported by the right hub 244, The proximal
portion 264 of the right tip 260 can votate about the right hub 244, At least a portion of
the proximal portion 264 of the right tip 260 can be received within the recess 262 of the
vertically extending portion 240.

108671 In the illustrated embodiment, the recess 262 of the vertically
extending portion 240 can inchide a first portion 266 and a second portion 268 (not
shown}. The first portion 266 can be similar or a mirror image of first portion 166. The
second portion 268 can be similar or a mirror image of second portion 168, The first

portion 266 can have a circular cross-section and the second portion 268 can have a
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circular cross-section. The first portion 266 can have a semi-circular cross-scction and the
sccond portion 268 can have a semi-circular cross-section. The cross-sectional shapes of
the first portion 266 and the second portion 268 can permit free rotation of the right tip
260 within the recess 262,

1B068] The first portion 266 can have a first diameter and the second portion
268 can have a sccond diameter. The first diameter can be smaller than the secound
diameter. The first portion 266 can be located distal 1o the second portion 268, The first
portion 266 of the recess 262 can be closer to the distal end 118, The second portion 268
can be located proximal to the first portion 266. The second portion 268 of the recess 262
can be closer to the proximal end 116, The difterence in diarseter between the first
portion 266 and the second portion 268 of the recess 262 can create & Hip.

10069] The recess 262 can have any number of portions (2.g., two, three, four,
five, six, etc.). Hach portion can have a diameter that is cither the same or different than
one or more other portions. At least two of the portions have unequal diameters. Of the at
lcast two portions, 2 portion near the distal end can have 2 smaller diameter than another
portion near the proximal end. The difference in diameter between the portions of the
recess 262 can create a Hp.

{6070 o the illustrated embodiment, the right tip 260 can include a ridge 274
which can interact with the Hp. The ridge 274 can extend from the external surface of the
proximal portion 264 of the right tip 260. The ridge 274 can be sized to be received
within the second portion 268 of the recess 262, For instance, the nidge 274 and the
second portion 268 can have the same or similar diameter. The ridge 274 can have a
larger diameter than the fivst portion 266. The ridge 274 can abot the lip created by the
first portion 266 and the second portion 268. The ridge 274 can reduce axial translation of
the right tip 260 when the right tip 260 is received within the recess 262, The nidge 274
can reduce the longitudinal movement of the right tip 260 when the ridge 274 is received
within the recess 262. The ridge 274 can prevent disengagement between the vertically
extending portion 240 and the right tip 260 by the application of axial force.

{80711 The proximal portion 164 of right tip 260 can include a right extension
2778 which can interact with the hub 244. The right extension 278 can be a portion of a
cylinder. In some embodiments, the right extension 27% can have a quarter-circular cross-
section {e.g., encompasses 90 degrees). The right extension 278 can have a convex

external surface. The convex external surface can be complementary to the second
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portion 263, The right extension 278 can have a concave internal surface 280. The
concave internal surface 280 can be complementary to the external surface of the distal
portion 2352 of the right hub 244,

160721 The proximal portion 264 of right tip 260 can include a protrusion 272
which can interact with the bub recess 256. The protrusion 272 is sized to be received
within the bub recess 256. For instance, the protrusion 272 and the hub recess 256 can
have the same or stmilar diameter. The protrusion 272 can extend along the right tip axis
258 when the ridge 274 is received within the recess 262, The protrusion 272 and the bub
rocess 236 can provide a pivot for the right tip 260 as the right tip 260 rotates,

10673] The right tip 260 can include a distal portion 270. The distal portion
270 of the right tip 260 can include a longitudivally extending portion 282, The
longitudinally extending portion 282 can be a portion of a cylinder. In some
cmbodiments, the longitedinally extending portion 182 can have a semi-circular cross-
section {e.g., encompasses 180 degrees). The longitudinally exteading portion 282 can
have a convex exicrnal surface. The distal 270 and longitudinally extending 282 portions
can have othor cross-scctional shapes {c.g., circular, ciliptical, square, rectanguiar,
rangular, polygonal, sigmoid, etc.).

16074] The distal portion 270 of the right tip 260 can include a conical portion
286. The conical portion 286 can extend to a distal tip 288. The distal tip 288 can interact
with the left section 102 to function as forceps. The conical portion 286 can inchide a
cutting edge 290. The cutting edge 290 can interact with the Ieft section 102 to function
as scissors. The cutting edge 290 can be the same material as the distal portion 270 of the
right tip 260. The cutting edge 290 can be the same material as the right tip 260. The
cutting edge 290 can be a different material than the distal portion 270 of the right tip
260. The cutting edge 290 can be a different material than the right tip 260. The cuiting
edge 290 can be mtegrally or monolithically formed with the right tip 260. The cutting
edge 290 can be a separate component and coupled to the right tip 260,

{80751 The distal portion 270 of the right tip 260 can have a flat mternal
surface 284. The flat internal surface 284 can be complementary to an internal surface of
the left section 102, The flat internal surface 284 can oxtend the length of the
longitudinally extending portion 282. The tlat internal surface 284 can extend the length
of the conical portion 286. The flat internal surface 284 can abut a flat internal surface of

the lefi tip 160. Other cross-sectional shapes of the internal surface can be contemplated

-19-



WO 2015/077350 PCT/US2014/066432

(e.g., circular, elliptical, square, rectangular, triangular, polygonal, sigmeid, ete.). These
can be complimentary, mirror or rotationally similar to the right tip 160, 10878]  The
distal portion 270 of the right tip 260 can include an electrode 292, In some embodiments,
the longitudinally extending portion 282 can include the electrode 292, In somce
cmbodiments, the comical portion 286 can include the clectrode 292, In some
cmbodiments, the distal tip 288 can include the electrode 292, In some crobodiments, the
flat internal surface 284 can mnclude the electrode 292, In some embodiments, the external
surface of the right tip 260 can include the electrode 292, The electrode 292 can interact
with the left section 102, The left section 102 can include a ground or another clectrode.
The right tip 260 can uderact with the left section 102 function as an electrosurgical
device. The clectrode 292 can be activated by electrical cnergy supplied to the hand tool
100, The electrede 292 can be activated when the hard tool 100 is in the forceps
configuration. In some cmbodiments, clectrical encrgy is prevented from being supplicd
when the hand tool 100 is in the scissors configuration. The electrode 292 can be the
same matorial as the distal portion 270 of the right tip 260. The clectrode 292 can be the
same matorial as the right tip 260. The clecirode 292 can be a different material than the
distal portion 270 of the right tip 260. The electrode 297 can be a different material than
the right tip 260. The electrode 292 can be ntegrally or monolithically formed with the
right tip 260. The clectrode 292 can be a separate component and coupled to the right tip
260.

{6076] In some embodiments, the right fead 212 can pass through a channel in
the right spring 224. The right icad 212 can pass through a channel in the right handic
232. The right lead 212 can pass through a channel in the right tip 260, The channcls n
any of the components in the right section 202 can be insulated.

{88771 In some methods of assembly, the right tip 260 is inserted within the

cess 262, Then the right hab 244 is coupled to the vertically extending portion 240. The
right tip 260 is place in the recess 262 prior to coupling of the right hub 244. The night tip
260 can be retained within the recess 262 by a retention mechanism {(not shown). In some
embodiments, the right hub 244 is removable. The right hub 244 can be removed o
replace the right tip 260. The right heb 244 can be removed to sterilize the right tip 260,

[0878] In some methods of assembly, the right hub 244 is coupled to the
vertically extending portion 240, This creates a channel between the external surface of

the vight hub 244 and the internal surface of the recess 262, fn some embodiments, the
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right hub 244 is integrally formed with the vertically extending portion 240, Then the
right tip 260 is mserted within the recess 262, The ridge 274 is aligned with the second
portion 268 the recess 262 in the vertically extending portion 240. The mternal surface
280 of the right extension 278 is aligned with the external surface of the right hub 244,
The protrusion 272 of the right fip 260 s aligned with the hub recess 246,

106679] From this position, the right tip 260 can be rotated about the right tip
axis 258, The right tip 260 can be rotated until the ridge 274 is received within the sccond
portion 268 of the recess 162, In this position, the internal surface 240 of the right
extension 278 can be i coutact with the external surface of the right hub 244, In this
position, the protrusion 272 can be received within the fub recess 256.

LR As shown in Figure 1, the hand too) 100 can mclude a pin 296 coupled
{0 a portion of the right tip 260, The pin 296 can be positioned on the right extension 278,
The pin 296 can extend from an exiernal surface of the right cxtension 278. The pin 296
can extend radially outward from the ouler surface of the right extension 278, In the
illustrated embodiment, the pin 296 extends at an angle to the right tip axis 158, The
angle may be substantially perpendicuedar or perpendicular. The pin 296 can cxtend
fransverse to the right tip axis 258,

B8] The pin 296 can be a separate component coupled to the right tip 260,
The pin 296 can be coupled by welding, fastencrs, glue, friction fit, pawl and ratchet,
detent and protrusion, or other fixation method. The pin 296 can be integrally or
monolithically formed with the right tip 260. The pin 296 can interact with a mechanism
300, as discussed in greater detail below,

{8082} In an alternative embodiment, a pin can be coupled to a portion of the
left tip 160 rather than the right tip 260, The pin can be a mirror image of the pin 296,
The pin can be positioned on the left extension 178. The pin can extend from an external
surface of the left extension 178. The pin can extend radially outward from the outer
surface of the left extension 178, The pin 296 can be positioned on etther extension 178,
2778. The pin 296 can be positioned on either tip 160, 260,

[0883] In some embodiments, one of the tips 160, 260 can have a protrusion
284 and the other tip can have a recess 194, Referring to Figures 2B, 7C, and 3C, the left
tip 160 can have the recess 194 and the right tip 260 can have the protrasion 294, In other
embodiments, the left tip 160 can have the protrusion 294 and the right tip 260 can have

the recess 194, The protrusion 294 can extend perpendicularly from the flat mternal
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surface 284 of the right tip 260. The protrusion 294 can be located near the longitudinally
extending portion 282 or the conical portion 286 of the right tip 260. The recess 194 can
extend perpendicularly from the flat internal surface 184 of the left tip 160, The recess
194 can be located near the longitudinally extending portion 182 or the conical portion
186 of the left tip 160. The protrusion 294 and the recess 194 can be located near the
distal end 118 of the hand tool 100,

{06841 The protrusion 294 can be sized to fit within the rocess 194, The
protrusion 294 or the recess 194 can include features to facilitate insertion of the
protrusion 294 within the recess 194, In some embodiments, the edges of the protrusion
294 are rounded o facilitate insertion. The protrusion 294 can provide a pivot for the tips
160, 260 to rotate relative 1o cach other. The protrusion 294 and the recess 194 can
provide an axis 198 upon which the tips 160, 260 can pivot relative to cach other. The
protrusion 294 can engage the recess 194 when the hand tool 100 is in the scissor
configuration. The protrusion 294 car engage the recess 194 when the hand tool 100 s in
the intermediate configuration.

[0885] Each tip 160, 260 can include a cutting edge 190, 290. The cutting
cdges 190, 290 can be located on the conical portions 186, 286. The cuiting edges 194,
290 can be located on the longitudinally extending portions 182, 282, Each tip 160, 260
can include one cutting edge, similar to a pair of scissors. The cutting edges 190, 290 can
have a range of motion from 2 closed position to an open position. in some embodiments,
the angle formed between the cutting edges 190, 290 is ninety degrees in the open
position. When the cutting edges 190, 290 are being closed, the cutting edges 190, 290
can shear relative to cach other. This action can cut tissue. In some embodiments, cach tip
160, 260 can include two or more cutting edges.

[0886] The springs 124, 224 can be designed to return cach bandle 132, 232 (o
a neuiral position. In some embodiments, the neutral position can include a separation
between the conical portions 186, 286, In some embodiments, the neutral position can
inchide a separation between the longitudinally extending portions 182, 282, In some
embodiments, the neutral position can tnclade a separation between the handles 132, 232,
In other configorations, the hand tool 100 can include one spring (e.g., either the leht
spring 124 or the right spring 224). For instance, the hand tool 100 can inclade the right

spring 224. The longitudinally extending portion 128 of the left handle 132 can extend to
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the mechanical connector 122, The right handle 232 can be manipulated to move the right
tip 260 relative to the lefi tip 160,

{B087] In some embodiments, the longitudinally extendmg portions 128, 228
arc curved or substantially curved (e.g., councave, convex, bent, ctc.). In other
configurations, the longifudinally extending portions 128, 228 are straight or substantially
straight. In some embodiments, the conical portions 186, 286 are curved or substantially
curved {e.g., concave, convex, bent, ctc.). In other configurations, the conical portions
186, 286 are straight or substantially straight,

{0688] In some embodiments, the handles 132, 232 of the hand tool 100 can
extend substantially along the longitudinal axis 106. The recesses 162, 267 can extend
along the longitudinal axis 106. The handles 132, 232 can have any cross-sectional shape
inchuding rectangular, square, polygonal, etc. In some embodiments, the handles 132, 232
are straight or substantially straight. In some embodimonts, the handles 132, 232 are
curved or substantially curved (¢.g., concave, convex, bent, otc.).

{BORY] In some embodiments, cicctrical encrgy is supplied at a location along
the length of the hand tool 100, For instance, clectrical energy can be supplied to ecach
handle 132, 232 of band tool 100. The lead 112 can be coupled to the left handle 132 and
the lead 212 can be coupled to the right handle 232. The distance between the handles
132, 232 can function as an electrical isolator. For instance, electrical energy can be
supphied to each hub 144, 244 of hand tool 100, The lead 112 can be coupled to the lef
hub 144 and the lead 212 can be coupled to the right hab 244, The distance between the
hubs 144, 244 can function as an clectrical isolator, For instance, elecirical encrgy can be
supplied to each tip 160, 260 of hand tool 100. The lead 112 can be coupled to the Ieft tip
160 and the lead 212 can be coupled to the right tip 260, The distance between the tips
160, 260 can function as an electrical isclator.

1069¢] Each tip 160, 260 can include eclectrode 192, 292 for bipolar
electrocautery. The electrodes 192, 292 can be located on the longitudinally extending
portion 182, 282. The electrodes 192, 292 can be located on the conical portion 186, 286,
The electrodes 192, 292 can be located on an external surface of the tips 160, 260, The
electrodes 192, 292 can be located on an internal surface of the tips 160, 260 for instance
the flat surfaces 184, 284, The clectrodes 192, 292 can be configured for cauterization,

hemostasis, and fissue dissection.
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{06911 The band tool 100 can aliow current fo flow from the location where
clectrical energy 1s supplied to the electrodes 192, 292, The hand tool 100 can have a
current passage that allows current to flow through the hand tool 160 and to the
clectrodes 192, 292, The hand tool 100 can be sufficiently insulated 1o prevent the
dissipation of electrical energy. The hand tool 100 can be grounded. The hand tool 100
can be designed to operate in conjunction with currently available current generators.

160921 The hand tool 100 can bave a fluid passage having a fluid et and a
fhuid outlet. The fiuid inlet can be located near a proximal end 116 of the band tool 104,
The fluid inlet can be connectable to a fluid source. The fluid cutlet can be located vear
the distal end 118 of the hand tool 100. In some embodiments, the hand tool 100 can have
more than one fluid outlet. The fluid outlet can be in fluld compwmication with the fluid
inlet, such that fluid can travel through the fluid passage of the hand tool 160. The fluid
outict can be located on the longitudinally extending portion 182, 282, The fluid cutlet
can be located on the conical portion 186, 286, The fluid outlet can be located on an
cxtemnal surface of the tips 164, 260. The fluid outlet can be located on an internal surface
of the tips 160, 260, for instance the flat surfaces 184, 284, The fluid outlet can be located
near the electrodes 192, 292, The #luid can be a coolant, 3 medication, or any substance
selected to be delivered to the surgical site. The hand tool 100 can be designed to operate

in conjunction with currently available fluid systems.

OPERATION OF THE HAND TOOL

10893] The hand tool 100 can transition between at least two functional
configurations, as shown generally in Figures 2A and 4. These configarations ave referred
to as the forceps configuration and the scissors configuration. In some embodiments, the
forceps configuration includes a bipolar electrocautery forceps configoration. In some
embodiments, the scissors configuration inclodes a microseissors configuration. In some
embodiments, the scissors configuration and the forceps configuration are mutually
exchusive functional configurations,

{80941 Figire 2A shows the hand tool 106 in the forceps configuration. The
springs 124, 224 bias the handles 132, 232 away from cach other. The distal tips 188, 283
can be separated in the neutral position. The user can apply a force to the handles 132,
232 to move the distal tips 188, 288 toward each other. The user can release the foree to

the handles 132, 232 and the distal tips 188, 288 can return to the neutral position.
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160951 Figure 3 shows the band tool 100 in the intermediate configuration. In
order to change configurations, the handles 132, 232 are moved toward each other. The
user applies a force to overcome the biasing force of the springs 124, 224, The nternal
surface of the handles 132, 232 can abut. The lett #ip 160 and the right tip 260 can be
brought together. The tips 160, 260 can abut. The internal flat surfaces 184, 284 can abut.
The left tip axis 158 and the right tip axis 258 can align along the longitudinal axis 106,
The protrusion 294 can engage the recess 194, The intermediate configuration permits the
transition from the forceps configuration to the scissors configuration. The intermediate
configuration permits the transition from the scissors configuration to the forceps
configuration.

{8696] Figure 4 shows the hand tool 100 in the scissors configuration. The
springs 124, 224 bias the handles 132, 232 away from cach other. The distal tips 18%, 288
can be separated in the neutral position. The user can apply a force to the handles 132,
232 to move the distal tips 188, 2&8 toward cach other. The user can apply a force to the
handles 132, 232 to pivot the distal tips 188, 288 about the axis 198, The user can apply a
force to the handles 132, 232 to shear the cutting edges 190, 290 past each other. The user
can release the foree to the handles 132, 232 and the distal tips 188, 284 can return to the
neutral position.

{80971 In both the forceps and the scissors configuration, the proximal portion
164 of the left tip 160 is retained within the recess 162, In both the forceps and the
scissors configuration, the proximal portion 264 of the right tip 260 is retained within the
recess 262, In both the forceps and the scissors configuration, the ridge 174 s retained
within the recess 162, In both the forceps and the scissors configuration, the ridge 274 is
retained within the recess 262.

{68531 In the forceps configoration, the internal flat swrfaces 184, 284 are
vertical or substantially vertical. In the scissors configuration, the internal flat sorfaces
184, 284 are horizontal or substantially horizontal. In the forceps configuration, the right
tip 260 can be hovizontally offset from the left tip 160, The right tip 260 can be toward
the right and the left tip 160 can be toward the left. In the scissors configuration, the right
tip 260 can be generally over top the left tip 160, In the scissors configuration, the left tip
160 can be generally undemeath the right tip 260.

[6699] As shown in Figures 1-4, the band tool 100 can nclude a mechanism

300 that enables the user to transition between the forceps configuration and the scissors
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configuration. In the llustrated embodiment, the mechanism 300 is located on the right
handle 232, The mechanism 300 can interact with the pin 296, The mechamism 300 can
be located as part of the same section as the pin 296, In the illastrated embodiment, the
pin 296 is located on the vight section 202, In the illastrated embodiment, the mechanism
300 15 located on the right seetion 202.

{B180] The mechanism 300 can include a slide 302, The shide 302 can be
coupled to the vertically extending portion 240, In the illustrated embodiment, the
vertically extending portion 140 can include a retaining hele 298, The slide 302 can
inchade a guide slot 310, The guide slot 310 can ongage the retaining hole 298, For
instance, the retaining hele 270 can engage a screw (not shown). The screw can translate
within the guide siot 310 when the slide 302 ranslates. In some emabediments, the shide
302 can be coupled via a rail, protrusion, detent, ratchet, cte. The shide 307 1s designed to
translate along & portion of the vertically extending portion 240. The slide 302 s capable
of sliding upward and dowrnward relative to the right handic 232, The shde 302 can be
less than the total height of the vertically extending portion 240 or a percentage of the
total height {e.g., 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, etc.). The slide 302 can
be less than the total width of the vertically extending portion 240 or 2 percentage of the
total width {e.g., 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, etc.). The slide 30Z can be
greater than the fotal width of the vertically extending portion 240 (c.g., 110%, 120%,
130%, 140%, 150%, 160%, 170%, 180%, 190%, 200%, 300% ectc.).

{0181} The slide 302 can mclude a lower portion 304 and an upper portion
306. The lower portion 304 can be approximately the same length as the vertically
extending portion 240. The upper portion 306 can be a greater length than the vertically
cxtending portion 240. The upper portion 306 can exiend distally from the vertically
extending portion 240 near the upper edge of the slide 302, in some embodiments, the
upper portion 306 can include a housing 308. The housing 308 can extend distaily from
the vertically extending portion 240 near the upper edge of the slide 302. The housing
308 can have a greater width than the width of the lower portion 304, The bousing 308
can be conmvex. The housing 308 can have g non-symmetrical shape. In the illustrated
cmbodiment, the slide 302 can include at least a portion that exiends distally from the
vertically extending portion 240, The housing 308 can include any shape {e.g., circular,

cliptical, square, rectanguiar, trisngular, polygonal, sigmaoid, cte.).
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16182} The mechanista 300 can include a grip 312, The grip 312 can be
located near an edge of the shide 302, The grip 312 can be located proximally from the
vertically extending portion 240. In the illustrated embodiment, the grip 312 is located
near the proximal end of the slide 302, Gther configurations are contemplated {e.g., near
the top of the slide 302, necar the bottom of the slide 302, on an exiernal surface of the
shide 302, etc.). The grip 312 can inchude one or more ridges to facilitate the movement of
the slide 302, Other configurations arc contemplated (e.g., roughencd surfaces,
protrusions, eic.).

{6183] The mechanism 300 can include a slot 314, The slot 314 provides a
path for the pin 296 as the slide 302 is translated. The slot 314 can be within the housing
308. The outer permeter of the slot 314 can be within or smaller than the outer perimcter
of the housing 30%. The housing 308 can have a width sufficient to enclose the pin 296.
The housing 308 can have an arca of increased thickness near the slot 314, The increased
thickness can facilitate repeated movements against the pin 296 without deformation of
the housing 308, In some cmbodiments, the slot 314 is covered. The slot 314 can be
covered by an external surface of the housing 308. In other embodiments, the slot 314 is
exposed to the user.

101841 In scme embodiments, the slot 314 is linear. In other embodiments, the
slot 314 is non-linear. The slot 314 can have a variety of shapes mcluding curved, s-
shaped, bow-tic shaped, sloped, stepped, etc. The slot 314 can have any shape that allows
the slot 314 to function as 2 guide for the pin 296. The slot 314 can be integrally formed
with the shide 302. The slot 314 can be formed by any machining, casting or forming
processes.

[B185] The siot 314 can function to guide the pin 296. The pin 296, as
discussed above, 1s coupled to the right tip 260. In the illustrated embodiment, the pin 296
extends from an external surface of the right extension 278, An edge of the slot 314
pushes the pin 296 as the shide 302 1s moved. The shape of the slot 314 permits the pinto
rotate about the right tip axis 258 as the slde 302 s moved. In some embodiments, the
pin 296 can be adjosted to 8 mumber of discrete positions within the slot 314 {e.g., two,
three, four, five, etc.). In some embodiments, the pin 296 can be adjusted to an infinite
number of positions within the slot 314,

[0180] The shde 302 can be coupled to the hand tool 100 at two points of

contact. The slide 302 can be coupled to the vertically extending portion 140 with the
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retaining hole 298 and the guide 310. The slide 302 can be coupled to the tip 260 with the
pin 296 and the slot 314, As the slide 302 translates, the screw (not shown) i the
retaining hole 298 translates within the guide 310, As the shide 302 translates, the pin 296
translates within the slot 314

161871 The mechanism 300 can have a first position and a second position.
The first position can correspond to forcops covnfiguration. The second position can
correspond to the scissor configuration. In the illustrated embodiments, the mochanism
300 can be in the first position when the shide 302 15 lower on the vertically extending
portion 240, There can be a larger separation between the top surface of the slide 302 and
the top surface of the vertically extending portion 240, There can be a smaller separation
between the bottom surface of the shide 302 and the bottom surface of the vertically
extending portion 240. The bottor surface of the slide 302 and the bottom surface of the
vertically extending portion 240 can be aligned. Figure 2A shows the mechanism 300 in
the first position. When the mechanism 300 is in the first position, the left tip 160 and the
right tip 260 can be used as forceps.

[0188] In the illustrated embodiments, the mechanism 300 can be in the
second position when the slide 302 is higher on the vertically extending portion 240.
There can be a smaller separation between the top surface of the slide 302 and the top
surface of the vertically extending portion 240, The {op surface of the slide 302 and the
top surface of the vertically extending portion 240 can be aligned. There can be a larger
separation between the bottom surface of the slide 302 and the bottom surface of the
vertically extending povtion 240. Figure 4 shows the mechanism 300 in the second
position. When the mechanism 300 is in the second posttion, the left tip 160 and the right
tip 26{ can be used as scissors.

{8189] Figires SA and SB show the mechanism 300 in the first position,
Figire SA shows the front view of the hand tool 100 and Figure SB shows a cross-section
view along line B-B. In the first position, the pin 296 is near the lower end of the slot 314,
The pin 296 is retained within the slot 314, In the illustrated embodiment, the pin 296 is
not being acted on by any edge of the slot 314,

{8114} Figures 6A and 68 show the mechanism 300 in the second position.
Figure 6A shows the front view of the hand tool 100 and Figure 6B shows a cross-section
view along hine M-M. In the second position, the pin 296 is near the upper end of the slot

314. As the shde 302 15 moved upward along the vertically extending portion 240, an
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edge of the slot 314 can come into contact with the pin 296. Further upward movement of
the slide 302 can canse the edge of the slot 314 1o exert a force on the pin 296, This force
can cause the pin 296 fo votate about the right tip axis 238, Further upward movement of
the slide 302 can cause the pin to rotate a quarter turn {e.g., 90°) or approximately a
guarter furn {e.g., 80°%, 85°, 90°, 95°, 100°, etc.). Rotation of the pin 296 can cause the
right tip 260 1o rotate within the recess 262 of the vertically extending portion 240.
Rotation of the right tip 260 can exert a force on the left tip 160. The force exerted by the
right tip 260 can be directly exerted on the left tip 160, As the right tip 260 is rotated
within the recess 262, the left tip 160 can rotate within the recess 162,

LI RE Figures 7A-7C show the mechanism 300 in the first position. Figure
74 shows the side view of the band tool 100. Figure 7B shows a cross-section view along
tine D-D. Figure 7C shows a cross-section view along line G-G. In the illustrated
cmbodiment, the first position corresponds to the slide 302 being in a lower position as
shown in Figure 7A.

i6112] The pin 296 can extend from the right extension 278 as shown in
Figure 78. The pin 296 can be retained within the slot 314, In the iliustrated embodiment,
the slot 314 is formed in a portion of the bousing 308. The pin 296 can have a sufficient
size to extend past the vertically extending portion 240 and into the housing 308, The pin
296 can have a greater dimension than the width of the vertically extending portion 240,
The pin 296 can be positioned at an angle 202, The angle 202 can be approximately 45°
from the vertical plane of the hand tool 100, Other angles are possible (e.g., 0°, 57, 10°,
18°, 20°, 287, 30°, 35°, 40°, 45°, 50°, 55°, 60°, 65°, 70°, 75°, 80°, 85°, 907, etc. ). The
protrusion 294 can be received in the recess 194 as shown in Figure 7C.

i8113] Figures BA-8C show the mechanism 300 in the second position. Figure
8A shows the side view of the hand tool 100. Figare 8B shows a cross-section view along
line P-P. Figure 8C shows a cross-section view along hne T-T. In the illustrated
embodiment, the second posttion corresponds to the slide 302 being in a higher position
as shown in Figure 8A.

{81144 The pin 296 can be rotated as shown in Figure 8B, The pin 296 can be
positioned at an angle 204. The angle 204 can be approximately 45° from the vertical
plane of the hand tool 100, Other angles are possible (e.g., 0°, 57, 107, 157, 207, 257, 307,
357, 40°, 45°, 50°, §5°, 60°, 657, 70°, 75°, R(°, 85°, 90°, etc. YThe pin 296 can rotate

approximately 907 as the mechanism 300 is moved from the fivst position to the second



WO 2015/077350 PCT/US2014/066432

position. The pin 296 can rotate approximately 90° as the hand tool 100 s transitioned
between the forceps configaration and the scissors configuration. Other ranges of motion
of the pin 296 are possible {e.g., 80°, 85°, 90°, 95°, 1007).

{0115] The protrusion 294 can be received in the recess 194 as shown in
Figure 8C. The protrusion 294 can extend frome the internal flat surface 284 of the vight
tip 260. The recess 194 can extend into the intornal flat surface 184 of the left tip 160,
The tips 160, 260 can rotate or pivot about the profrusion 294, The tips 160, 260 can
rotate or pivet abowt the axis 198, The protrusion 294 can extend downward such that
gravity aids in the reterdion of the protrusion 294 withio the recess 194,

10116] The functional configuration of the hand tool 100 15 sclected by the
user by manipulating the mechanism 300. The user can slide a finger to move the shide
312. The user can manipulate the mechanism 300 whife holding the hand tool 100, The
stide 312 can change the position of the slot 314 relative to the pin 296. The mechanism
300 can cxert a force on the pin 296 to rotate the pin 296. In the ilustrated embodiment,
an edge of the slot 314 of the mechanism 300 can act on the pin 296. The rotation of the
pin 296 can rotate both tips 160, 260. The tips 160, 260 can rotate approximately 90° as
the hand tool 100 is transitioned between the forceps configuration and the scissors
configuration, Other ranges of motion of the tips 160, 260 are possible (e.g., 80°, 85°,
9g°, 857, 100°).

[0117] The mechanism 300 can convert translational motion of the slide 312
into rotational motion of pin 296, When the slide 312 is moved upward, the mechanism
300 can apply a rotational force to the pin 296. The pin 296 can be coupled to the right
extension 278. The right extension 278 can have a cross-scctional shape of roughly a
quarter-circle. The right extension 278 can rotate within the recess 262 of the vertically
extending portion 240 as the pin 296 is rotated. The right extension 278 can rotate about
the right hub 244 as the pin 296 is rotated. The right hub 244 can provide support to the
right tip 260 as the pin 296 is rotated. The protrusion 272 and the hub recess 256 can
maintain aligmment of the right tip 260 as the right tip 260 is rotated. The right tip 260
can rotate about the right tip axis 258. The right tip 260 can rotate about the longitudinal
axis 106.

{8118 The left extension 178 can have a cross-sectional shape of roughly a
quarter-circle. The left extension 178 can rotate within the recess 162 of the vertically

extending portion 140 as the pin 296 is rotated. The left extension 178 can rotate about
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the left hub 144 as the pin 296 is rotated. The left hub 144 can provide support to the left
tip 260 as the pin 296 is rotated. The protrusion 172 and the hub recess 156 can maintain
alignment of the left tip 160 as the left tip 160 is rotated. The left tip 160 can rotate about
the lefi tip axis 158. The left tip 160 can rotate about the longitudinal axis 106,

{6119] Both tips 160, 260 can rotate the same divection. In the ilustrated
cmbodiment, the right tip 260 rotates clockwise along the right bub 244 when the hand
tocl 100 transtiions from the forceps configuration to the scissors configuration. The right
fip 260 rotates counter-clockwise along the right hub 244 when the band toel 100
transitions from the scissors contiguration to the forceps configuration. In the tlustrated
cmbodiment, the feft tip 160 rotates clockwise along the left hub 144 when the hand tool
100 transitions {rom the forceps configuration to the scissors configuration. The left tip
160 rotates counter-clockwise along the left hub 144 when the hand tool 100 transitions
from the scissors configuration to the forceps configuration. The rotation in the clockwise
direction is shown in Figures 7B and #B. Other configurations arc possible, where the
mechanism rotates the tips clockwise to embody the tramsitions from the scissors
configuration to the forceps configuration and counterclockwise to transitions from the
forceps configuration to the scissors configuration.

{0126] In some embodiments, one mechanism 300 is provided. In the
illustrated embodiment, the mechanism 300 is coupled to the right handle 232 and the pin
296 is provided on the right tip 260. The right tip 260 is the leader and the left tip 160 is
the follower. The tips 160, 260 can be brought together and imtoe contact in the
intermediate configuration. In the mtermediate counfiguration, movement of the right tip
260 can tmpart a force on the left tip 160 to cause rotation. in some embodiments, the
mechanism 300 is coupled io the left handle 132 and the pin 296 is provided on the keft
tip 160. The lefi tip 160 can be the leader and the right tip 260 can be the follower. In
some cmbodiments, more than one mechanism 300 is provided. One mechanism 300 is
coupled to the right handle 232 and the pin 296 is provided on the right tip 260. Another
mechantsm is coupled to the ieft handle 132 and another pin is provided on the left tip
160. The user can move one or both mechanisms 300 to rotate the tips 160, 260,

{81231 The user selects the configuration of the hand tool 100 by movement
of the mechanism 300, In some embodiments, the mochanism 300 is moved by a finger of
the hand in which the hand tool 100 is held In some embodiments, the mechanism 300 is

moved by the thomb of the hand in which the hand tool 100 is held In some
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embodiments, the mechanism 300 is moved by a finger or thumb of the hand not holding
the hand tool 100, The mechanism 300 allows the user to select between functional
configurations with relative case. The movement of the mechanism 300 can be intoitive
to the user.

{61221 The hand tool 100 does not need to be removed from the surgical site
to switch configurations. The mechanism 300 can be manipulated while the tips 160, 260
remain within the surgical site. The hand tocl 100 requires the user to collapse the hand
tocl 100 in the intermediate configuration. This requires less space than either the forceps
configuration or the scissors configuration. Once in the jntermediate configuration, the
user can transition between the forceps configuration and the scissors configuration. The
hand tool 100 does vot require any large movements to switch configurations.

10123] Once the hand tool 100 is in the desired configuration, the scissors or
forceps are operated conventionally, In the forceps configuration, movement of the
handles 132, 232 causes the forceps to come together. The springs 124, 224 can return the
handles 132, 232 o a ncuiral position. In the scissors configuration, movement of the
handles 132, 232 causes the cuiting edges of the tips 160, 260 to shear with respect to

cach other. The springs 124, 224 return the bandles 132, 232 to a neutral position.

COMPONENT TO FACILITATE SCISSOR FUNCTION

{81241 The hand tool 100 can mclude a component to maintain alignment of
the tips 160, 260 in the scissors configuration. This component can cnsure cngagement
between the cutting cdges 190, 290 to allow the tips 160, 260 to cut tissue. In the
ilhustrated embodiment, the component s a sleeve 400. The sleeve 400 can extend along
the length of one of the tips 160, 260 in the forceps configuration. The sleeve 400 can
extend along the length of both tips 160, 260 in the scissors configuration. Gther
mechanisms are contemplated which function to hold the tips 160, 260 together in the
scissors configuration.

{8125] Figures 9A-9D show an embodiment of the sleeve 400. Figure 94
shows the perspective view of the hand tool 100 with the sleeve 400. Figure 9B shows a
top view and Figure 9C shows a side view. Figure 9D shows a cross-section view along
Hine K-K. In Figure 9A, the right handle 232 is removed. The sleeve 400 is coupled to the
left handle 132. The sleeve 400 can be coupled to the left handle 132 by welding,

fasteners, gloe, friction fit, pawl and ratchet, detent and protrusion, or other fixation
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method. In the illustrated embodiment, the sleeve 400 15 coupled to the vertically
extending portion 140, The sleeve 400 extends from the vertically extending portion 140,
The sleeve 400 extends along the left tip axis 158,

10126] The slecve 400 can include a proximal portion 402 near the vertically
extending portion 140. The proximal portion 402 can be flat or substantially flat. The
proximal portion 402 can be offset from the left tip 160. In some embodiments, the
proximal portion 402 is not in contact with the left tip 160,

10127] The sleeve 400 can include a distal portion 404, The distal portion 404
can have an internal surface 406 and an external surface 408, The tndernal surface 406 can
be concave. The internal surface 406 can be sized to comploment the external shape of
the left tip 160. The diameter of the internal surface 406 can be cqual or approximately
cqual to the diameter of the left tip 160. The diameter of the internal surface 406 can be
shightly larger than the dismeter of the external surface of the left tip 160 or 2 percentage
thereof {e.g., 105%, 110%, 115%, 120%, 125%, 130%., 140%, 145%, 150%, ctc.). The
internal surface 406 can complement the external shape of the left tip 166 in the forceps
configuration. The interpal surface 406 can also complement the cxternal shape of a
portion of the left tip 160 and a portion of the right tip 260 in the scissors configuration.
The extemnal surface 408 of the distal portion 404 can be convex. The exterpal surface
408 can have any shape {c.g., clliptical, oval, rectangular, square, ctc.).

6128} The sleeve 400 can include a middle portion 410 that transitions
between the proximal portion 402 and the distal portion 404, The sleeve 400 can be
tapered as shown in Figure 9B. The proximal portion 402 can surround a smaller portion
of the left tip 160. The distal portion 404 can swwround a larger portion of the left tip 160

{8129] The sieeve 400 can extend along a portion of the tip 160. In the
ilhustrated embodiment, the conical portion 186 extends distally from the sleeve 400 as
shown in Figire 9C. The sleeve 400 s sized to permit movement of the tips 160, 260 in
the forceps configuration and the scissors configaration.

[134) In the forceps configuration (not shown), the distal portion 404
surrounds the left tip 160. The internal surtace 406 can be adjacent to the left tip 106. The
mternal surface 406 can be in contact with or abut the left tip 106. The distal portion 404
can surround the entire left fip 160 or a portion thereof. The distal portion 404 can extend
beyvond the left tip 160, In the ilustrated embodiment, the distal portion 404 can be semi-

circuldar. The left tip 160 can be semi-circular,
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163131} Tu the scissors configuration shown in Figure 91, the distal portion 404
surrounds a portion of the left tip 160 and a portion of the right tip 260. The internal
surface 406 can be adjacent to a portion of the left tip 160 and a portion of the right 6ip
260, The internal surface 406 can be in contact with or abut a portion of the left tip 160
and a portion of the right tip 260. The distal portion 404 can surround a percentage of the
left tip 160 {c.g., 30%, 40%, 50%, 60%, 70%, ctc.). The distal portion 404 can surround a
percentage of the right tip 260 (e.g., 30%, 40%, 50%, 60%, 70%, ctc.). The distal portion
404 can surround half of the left tip 160 and half of the right tip 260. Tn the dlustrated
cnibodiment, the internal surface 406 can be semi-circular. The exiernal surface of the
left tip 160 and the right tip 260 can be semi-circular. The internal surface 406 allow the

ce rotation of the left tip 160 and the right tip 260 there within. The internal surface 406
can take other shapes or combination of shapes {e.g., semi-circular and flat, rectangular,
circular, elliptical, square, rectangular, triangular, polygoual, sigmoid, cte.).

[0132] Figure 9D shows the sleeve 400 contacting both tips 160, 260 in the
scissors configuration. The sleeve 400 can function to hold the tips 160, 260 together in
the scissors configuration. The sleeve 400 can function to prevent separation of the tips
160, 260 in the scissors configuration. The slegve 400 can function to prevent separation
of the protrusion 294 and the recess 194 in the scissors configuration. The movement of
the right tip 260 upward is reduced or prevenied by the sleeve 400. The movement of the
left tip 160 downward is reduced or prevented by the sleeve 400, Other mechanisis are
contemplated which function to hold the tips 160, 260 together in the scissors

configuration,

LOCKING COMPONENT TO MAINTAIN FUNCTIONAL CONFIGURATION

{B133] The hand tool 100 can include a locking mechanism 500. The locking
mechanism SO0 can function to reduce or prevent rotational movement of one or more of
the extensions 178, 278. The locking mechanism 500 can function to reduce or prevent
rotational movement of one or more of the tips 160, 260. The locking mechanism S00 can
be locked when the hand tool 100 is in the forceps configuration, as shown in Figure 2A.
The locking mechapism 500 can be locked when the hand tool 100 is in the scissors
configuration, as shown in Figure 4. The locking mechanism 500 can be unlocked when

the hand tool 100 is in the intermediate configiration, as shown in Figure 3.
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10134] Figires 10A-10C show an embodiment of the locking mechanism 500.
The locking mechanism 500 can inclade a bar 502, The bar 502 can be any shape (e.g.,
straight, curved, bent, s-shape ¢tc.). In the illustrated embodiment, the bar 502 has a bend.
The bar 502 can be retained within a slot. The bar 502 can move within the slot in a
direction perpendicular or substantially perpendicular 1o the night tip axis 258, The
locking mechanism 500, including any components thereof, can move in any direction in
order to prevent or allow rotation of the tips 160, 260 (c.g., rotating, parallel or
substantially paralle! to the longitudinal axis 106, paralicl or substantially paraliel to a tip
axis 158, 258, perpendicular or substantially perpendicular to the longitudinal axis 106,
perpendicular or substantially perpendicular to 2 tip axis 158, 258 ctc.). In the illustrated
embodiment, the slot can be located in the vight hub 244, The slot can be located o the
proximal portion 248 or the distal portion 252 of the right bub 244, In the illustrated
cmbodiment, the slot can be located in the proximal portion 248, Tn some embodiments,
the slot is within the right handle 232.

[0135] The bar 502 can be coupled fo a pin 504, The pin 504 can be any shape
{e.g., curved, straight, u-shaped, slanted, cic.). In the illustrated embodiment, the pin 504
is w-shaped. The pin 504 can include a proximal end which cngages the bar 502. The pin
504 can include a distal end which ecngages the extension 278, In the ilustrated
cmbodiment, the pin S04 can engage a rocess in the extension 274, In the illustrated
cmbodiment, the pin 504 has two prongs. The upper prong of the pin 504 can engage the
recess when the hand tool 100 is in the scissors configuration, as shown in Figures 10A-
10C. The lower prong of the pin 504 can engage the recess when the hand tool 100 is in
the forceps configuration. The pin 504 can prevent rotation of the extension 27% when a
prong of the pin 504 engages the recess of the extension 278,

10136] The bar 502 can extend from an nternal surface of the handle 232 or
hub with the hub installed in the handie. The action of abutting the handles 132, 232 can
cause the bar 502 to move within the slot. This action can unlock the locking mechanism
500. The locking mechanism 500 can be unlocked when the handles 132, 232 are brought
ioward cach other. In some embodiments, the left handle 132 will exert a force on the bar
502. In some embodiments, the hub 144 will exert a force on the bar 502, In some
embodiments, the bar from the contralateral locking mechanism will exert force. The bar
502 can move outward from the longinidinal axis 106. The bar S02 can move toward the

handle 232. The shape of the bar 502 can cause the pin 504 t0 be moved along the right
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tip axis 258. The pin 504 can translate toward the proximal end 116 as the bar 502 s
moved toward the handle 232, The pin 504 can disengage the recess of the extension 278
when the pin 504 translates proximally. The upper prong of the pin 504 can disengage the
recess when the pin 504 translates proximally. The lower prong of the pin 504 can
disengage the recess when the pin 504 translates proximally. The tips 160, 260 can be
rotated when the pin 504 disengages the recess in the right extension 278.

1631371 The locking mechanism 500 can have a neutral position. The neutral
position can be the locked position. In the neutral position, a proung of the pin 504 can
engage the recess in the extension 278, The locking mechanism 500 can retum to the
neufral position via a spring. In other embodiments, the locking mechanisma 500 can be
returned 1o the neutral position by other means (e.g., magnets, gravity, maoually force,
ctc.). The locking mechanism 500 can be manually moved by the user. The locking
mechanism 500 can be returned to the neutral posifion by the action of scparating the
handles 132, 232,

{6138} In some embodiments, the locking mechanism 500 is placed within the
recess 262 in the vertically extending portion 240. The locking mechanism 500 would
block the rotational movement of the right extension 278 in the recess 262, In some
cmbodiments, the locking mechanism 500 is placed within the recess 162 in the vertically
extending portion 140, The locking mechanism 500 would block the rotational movement
of the left extension 178 in the recess 162, In some embodiments, the locking mechanism
500 can remain in one recess 162, 262. In some cmbodiments, a locking mechanism 500
can be provided for each recess 162, 262, In some cmbodiments, the locking mechanism
500 can move between the recesses 162, 262, For instance, the locking mechanism 500
can be located in the recess 262 when the hand tool 100 is in the forceps contiguration,
The locking mechanism 500 can rotate into the recess 162 when the hand tool 100 is in
the scissors configuration.

181397 In the illustrated embodiment, the locking mechanmism SO0 can be
inchided in the right section 202. In some embodiments, the locking mechanism 500 can
be inchuded in the left section 102, In some embodiments, the locking mechanism SO0 can
be mchided in both the left section 102 and the right section 202, Gther embodiments are
contemplated to prevent the extensions 178, 278 from rotating {c.g., spring, detent,

magnet, etc. .
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{6140] In other embodiments, the user can manipulate an interface (not
shown} to unlock the locking mechanism 500, The neutral position can be that the
locking mechanism 500 1s locked. For nstance, the interface (not shown) can be a button
that when depressed would unlock the locking mechanism 500. The interface (not shown)
can be a slide that can have a position when the locking mechanism 500 is lecked and a
position when the locking mechanism 500 is unlocked. Other contigurations of interfaces
{not shown) are contemplated.

iB141] The hand tool 100 can be generally composed of metal alloys, plastic,
ot other suitable biocompatible material. The band tool 100 can be made by conventional
machining and metal fabrication techoigues, plastic fabrication techuiques, and finishing
processes including but not limited to milling, lathing, clectrodischarge and welding,
injection molding, powder coating and painting. The hand tool 100 can be optionally
coated with one or more coatings, including but not limited to plastic, rubber, powder
coat and paint or any combination thereof. The hand tool 100 can comprise multiple parts
assembled and delivered to its intended user. The hand tool 100 can be sterilized before it
is provided to the intended user.

{8147} Different methods of switching configurations, different mechanism
for rotating the tips, different configurations of the pin are contemplated. Further, the
hand tool 100 may be configured to provide different tool functions than forceps and
scissors described herein. Further, the hand tool 100 may have additional functional
configirations corresponding to different tools. The hand tool 100 may be used in
conjunction with other tools, for instance an operating microscope.

10143] Other embodiments of the hand tool are shown in U5, Provisional

apphication. In the illustrated embodiment of Figares 1-9 in the provisional application,

the handle 132 can include an additional longitudinally extending portion located distal of
the vertically extending portions 140, 240. This additional longitudinally extending
portion is shown in Figures 1-3 of ULS. Provisional Patent Application No. 61/906337

e
H
i

te additional longitudinally extending portion of the left handle 132 can include the

recess 162, The recess 162 can be enclosed or partially enclosed by the additional
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longitudinally extendmg portion. The recess 162 can be semi-circular as described herein.
The recess 162 can be sized 1o receive the left extension 178,

{B144] In some embodiments, the right handle 232 can be a mirror tmage of
the left handle 132, The right handle 232 can include an adduional longitudinally
extending portion. The additional longitadinally extending portion can jnclude the recess
262. The recess 262 can be enclosed or partially enclosed by the additional longitudinally
extending portion. The rocess 262 can be semi-circular as describe herein. The recess 262
can be sized o receive the right oxtension 278,

10145] The tips 160, 260 can include a respective longitudinally extending
portion 182, 282, as shown in Figwre 5 of U.S. Provisional Patent Application No.
61/906337. The longitudinally extending portion 182, 282 can be semi-civenlar. The tips
160, 260 can include a respective conical portion 186, 286, The tips 160, 260 can include
a respective extension 178, 278. The extensions 178, 278 can be quarter-circular. At least
one of the extensions 178, 278 can imclude an cngaging surface. The engaging surface can

¢ a pin. The pin can extend parallel or substantially parallel to the tip axis 158, 258. The
engaging surface can be rotaied to the extensions 178, 278 within the rocesses 162, 262,
The cngaging surface can be rotated to transition the band tool between a forceps
configuration and a scissors configuration.

181461 The mechanism 300 ¢an include 2 slide 302 as shown in Figure 6 of
U.S. Provisional Patent Application No. 61/906337. The slide 312 can mclude a slot 314
configured to inmteract with the pin. The shde is configired to move upward and
downward. The movement of the slide can rotate the engaging surface. The engaging
surface can rotate the extension 178, 278 to which the engaging surface is attached. The
extension can rotate one of the tips 160, 260 which can impart a force of the other of the
tips 160, 260.

10147] Although this disclosure has been described in the context of certain
embodiments and examples, it will be understood by those skilled in the art that the
disclosure extends beyond the specifically disclosed embodiments to other alternative
embodiments and/or uses and obvious modifications and equivalents thereof. In addition,
while several variations of the embodiments of the disclosure have been shown and
described n detail, other modifications, which are within the scope of this disclosure, will
be readily apparent to those of skill in the art. 1t is also contemplated that various

combinations or sub-combinations of the specific featares and aspects of the
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embodiments may be made and still fall within the scope of the disclosure. For exanple,
features described above in connection with one embodiment can be used with a different
embodiment described herein and the combination still fall within the scope of the
disclosure. It should be understood that various features and aspects of the disclosed
embodiments can be combined with, or substituted for, one another i order to form
varying modes of the embodiments of the disclosure. Thus, it is mntended that the scope
of the disclosure herein should not be Iimited by the particular embodiments described

above,
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WHAT IS CLAIMED IS;

1. A surgical tool comprising:

a first handle comprising a proximal portion and a distal portion and a first
recess in the distal portion;

a second handle comprising a proximal portion and a distal portion and a
second recess in the distal portion;

a first tip disposed in the first recess and extending distally therefrom, the
first tip having a fivst external surface and a first internal surface; and

a second tip disposed in the second recess and extending distally
theretrom, the sccond tip having a sccond external surface and a sccond internal
surface;

wherein the surgical tool has a first configuration wherein the first and
second tips operate as forceps;

wherein the surgical tool has a second configuration wherein the first and
second tips operate as SCissors;

wherein rotation of the first tip and the second fip within their respective
recesses transitions the surgical tool between the first configuration and the
second configuration.

2. The surgical tool of Claim 1, wherein the first inner surface and the second
mmer surface are configured to abut each other during rotation of the first tip and the
seccond tip within their respective recesses 1o transition the surgical tool between the first
configuration and the second configuration.

3 The surgical tool of Claim |, wherein the second fip comprises a pin
extending from the sccond external surface, and rotation of the pin relative to the second
handle causes rotation of the second tip relative to the second recess and transitions the
surgical tool between the first configuration and the sccond configuration.

4. The surgical teol of Claim 3, wherein rotation of the pin relative to the
second handle rotates the first tip relative to the first recess.

5. The surgical tool of Claim 3, wherein the pin is substantially perpendicular
to a longitudinal axis of the second tip.

6. The surgical tool of Claim I, wherein the first tip couwprises a first

clectrode and the secound tip comprises a sccond electrode.
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7. The surgical tool of Claim 6, wherein the first tip and the second tip are
configured to interact as electrocantery bipolar forceps in the first configuration.

g. The surgical tool of Claim |, wherein in the second configuration, the first
and second inner surfaces are configured to shear past cach other.

9. The surgical tool of Claim 1, wherein one of the first tip and the second tip
comprises a recess and the other of the first tip and the second fip comprises a protrusion,
wherein the protrusion is configured 1o be reccived relative to the recess in the second
configuration to provide an axis about which the tips can rotate.

10. The surgical tool of Claim 1, further comprising a sleeve surrounding at
least a portion of the first fip.

11 The surgical tool of Claim 1, fimther comprising a locking mechanism
configured to prevent rotation of the second tip.

12, The surgical tool of Claim |, wherein the first handle is coupled to the
sccond handle near a proximal end of the surgical tool.

13. The surgical tool of Claim 1, fiwther comprising one ov more springs
attached to the handles to bias the first and second tips to a neutral position.

14. A method of using a surgical tool comprising:

providing a first handle and a second handle coupled to cach other, the
first handie having a first tip extending distally therefrom and the second handle
having a second tip extending distally therefrom, wherein the first and second tips
are configured for use as forceps; and

rotating the fust tip relative to the first handie and rotating the second tip
relative 1o the second handle, wherein the rotation reconfigures the first and
second tips for use as scissors.

15. The method of Claim 14, further conprising bringing imner surfaces of the
first and sccond tips iuto contact with cach other se that longitudinal axes of the first and
sccond tips are aligned, and then rotating the first tip relative to the fust handle and
rotating the second tip relative to the seccond handle.

16. The method of Claim 15, wherein after rotating the first tip relative 1o the
first handle and rotating the second tip relative to the second handie, the joner surfaces of

the first and sccond tips are configured to shear past each other.

41



WO 2015/077350 PCT/US2014/066432

17. The method of Claim 14, firther comprising rotating a pin extending from
one of the first tip and the second tip to rotate the first tip relative 1o the fivst handle and
rotate the second tip relative to the second handle.

18. The method of Claim 14, further comprising applying electrical energy to
tissue with the first tip and the second tip.

19. The method of Claim 14, wherein rotating the first tip relative to the first
handle and the second tip relative to the second handle further comprises rotating the fivst
tip ninety degrees and rotating the second tip ninety degrees.

20. A surgical tool comprising:

a first handle;

a first tip coupled to the first handle and configured to rotate velative to the
first handle, the fivst tip having a first internal surface;

a second handle; and

a second tip coupled to the sccond handle and configured to rotate relative
to the second handle, the second tip having a second internal surface,

wherein the surgical tool has a fivst configuration wherein the first internal
surface and the second internal surface are generally vertical,

wherein movement of the first handle or the sccond handle changes the
distance between the first tip and the second tip in the first configuration,

wherein the surgical tool has a second configuration wherein the first
foteroal surface and the second internal surface are generally horizontal,

wherein movement of the first handle or the second handle shears an edge
of the first tip past an cdge of the second tip in the sccond configuration,

wherein the tips are configured to rotate fo fransition between the first
contiguration and the second configuration.

2L A surgical tool coraprising:

a first handle and a second handle, wherein the first handle and the second
handle are configured to have a first configuration and a second configuration;
wherein in the first configuration the tool operates as forceps and in the

second configuration the tool operates as scissors.
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