wo 20177213619 A1 |0 0000 RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
14 December 2017 (14.12.2017)

(10) International Publication Number

WO 2017/213619 A1l

WIPO I PCT

(51) International Patent Classification:

A61B 18/14 (2006.01) A61B 17/295 (2006.01)
A61B 17/28 (2006.01)
(21) International Application Number:
PCT/US2016/035986
(22) International Filing Date:
06 June 2016 (06.06.2016)
(25) Filing Language: English
(26) Publication Language: English

(71) Applicant: GYRUS ACMI, INC. (d/b/a OLYMPUS
SURGICAL TECHNOLOGIES AMERICA) [US/US];
136 Turnpike Rd., Southborough, MA 01772 (US).

Inventors: BATCHELOR, Kester, J.; 2933 Cambridge
Lane, Mound, MN 55364 (US). TATE, Eric, G.; 18047
72nd Place North, Maple Grove, MN 55311 (US). WANG,
Huisun; 6275 Fernbrook Lane N., Maple Grove, MN 55311
(US). MOE, Riyad; 305 North Gammon Road, Madison,
WI 53717 (US).

Agent: PALINSKI, Paul, J. et al.; The Dobrusin Law Firm,
P.C., 29 W. Lawrence Street, Suite 210, Pontiac, MI 48342
(US).

a2

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO,CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA,
LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: COMBINATION ELECTROSURGICAL INSTRUMENT

(57) Abstract: An instrument including a first arm, a second arm, and a blade. The first arm includes a lumen in communication with
a source of irrigation fluid and one or more outlets in communication with the lumen for delivering the irrigation fluid to a surgical
site. The instrument is switchable between a first configuration and a second contiguration. In the first configuration, the instrument is
configured to deliver a first therapy current through a distal end of the first arm, a distal end of the second arm, or both. In the second
configuration, a distal end of the blade extends beyond the distal end of the first arm and beyond the distal end of the second arm.



WO 2017/213619 PCT/US2016/035986

COMBINATION ELECTROSURGICAL INSTRUMENT

Fik

RULIEE These teachings relate to an nstrument for effecting an object or anstomical feature,

LD

BACKGROUND
{8002 Various nstruments for use in medical procedures are known; however, instrument
improvements are always desired.
{0003 Some instruments we used o cut an snatomical feature; and after cutting, other
mstruments are wsed to coagulate a bleeding anatomival fosture. As van be imagined, e and
focus is lost between switching instruments to cut and then coagulate an anstomical feature, 1t
may therefore be desirable to combing cotting and coagulating capabilitics into a single
instrument to reduce the number of nstroment swaps reguived during a medical procedure.
{H04] Some instruments, such as an energized scalpel, can provide a single electrosurgical
modality, either a monopolar therapeutic current for cutting and coagulating an anatomical
feature. (ther energized insttuments can provide a bipolar therapeutic current for coagulating
amdd scaling an anstomical feature.  Similarly, thme and foeus i3 lost between switching
instrignents when g monopolar therapeutio current 1s desired over a hipolar therapentic cwrent,
or viee versa. It may therefore be desirable to bave s reconfigurable electrosurgical instrument
or scalpel that has both monopelar and bipolar therapeutic capabilities. Further specialized
ystroments provide an output for precosgulating the tissue, sealing small vessels within the
tissue structure so that subsequent cutting of the tissue with a scalpel or energized scalpel are loss
likely to result in bleeding.
{0005]  Some mstruments used for coagulating an anatomical feature sucheas tissue can cause
a significant femperatore merease m the tissue, which may undesirably lead to tissue desiceation,
tissue sticking, tissue perforation, chay formation, and/or smoke generation. o may thevefore be
desirable to provide an instrument that can reduce or inhibit tissoe desiceation, tissue sticking,
tissue perforation, char formation, and/or smoke generation
{006] Some mstruments, such as forceps, are user activated snd require pressure application
on one or more arms of the forceps to capture, grip, andior grasp, an anatomical feature located

between the arms. Releasing the pressure on one or both of the anms causes the arms to open
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thus releasing the snatomical foature from between the arms. The pressure applied to the arms is
usually applied via Inger pressure, which may cause fatigue especially duning prolonged
madical procedures. |t may therefore be desirable to provide an instrument that can be used to
capture, grip, andfor grasp an anatornical feature without requiting applying pressure o one or
baoth of the arms, thus relioving user fatigues

{60071 Some examples of instruments are disclosed w US Patent Numbers 9,023,035,
RB82,736, and 6,929 641 UN Patent App. Pub. Numbers 2015/0223862 and 2014/027679S; and
in LS Patent App. Number /672,535, the disclosures of which are hereby fncorporaied by

reference herein for all purposes.

SUMMARY
D08 These teachings provide an instrument that has both cutting and coagulating

capabilitics. The instrument s reconfigorable so that one or more foatures of the instrurnent can
be moved or repositioned.

{6009] These teachings provide a reconfigorable electrosurgical instrument, such as a
scalpel, that hag both monopolar and bipolar therapeutic capabilities.

0010} These teachings provide an instrument that can reduce or inhibit tissue desiccation,
bissue sticking, tissue perforation, char formation, and simoke generation.

{011} These teachings also provide an instrument that can be used to capture, grip, andior
gvasp an anatomical feature without causing tser fatigoe by allowing the arms of the wstrument
to close by releasing pressure apphed to the arms.

{0012} These twachings provide sn instrument that can precosgulate tissue allowing
subsequent resection or cutting with a reduced amount of bleeding, where the cutting or resection
element is incorporated into the same devive and is switchable between a first configuration and
a second configuration.

0013} Further vet, these teachings provide an instroment comprising a first anm, a sccond
arny, snd @ blade. The first arm comprises & lomen in communieation with a source of irrigation
fluid and one or more outlets in communication with the lumen for delivering the trrigation fluid
to a surgical site.  The instrument is switchable between a first configuration and a sveond
configuration. Iy the first configuration, the instrument is configured to deliver a first therapy

current through a distal end of the first arm, # distal end of the second anm, or both. In the

2]
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second configuration. a distal end of the blade extends beyvond the distal end of the first arm and
bevond the distal end of the second arm.

j0014] Stifl further yet, these teachings provide an instrument compwising a first scalpel, a
second scalpel, a fivst nsolator, and 4 second insudator.  The first scalpel comprises a st
clectiode and a second electrode. The second scalpel is located between the fisst electrode and
the secoud clectrode. The first fnsulator is located between the fist clectrode and the second
scalped so that the first electrode and the second scalpel are electrically insulated from each other.
The second insulator s located between the second electrode and the second scalpel so that the
second electrode and the second scalpel are clecirically insulated from each other.  The
mstrument Is switchable bebween a first configuration and a second confignration.  In the first
configuration, the second scalpel s retracted so that a distal end of the second sealpel does not
extend bevend s distal end of the first scalpel, and the instrument is configured to deliver & fust
therapy current through the first anm, the second amy, or both, In the second configuration, the

second scalpel extends bevond a distal end of first clectrode and a distal end of the second

electrode.
[BO15] These teachings provide an instrument comprising a forceps comprising a first arm, a

second arm, and a moveable blade. The first arm baving a first gripper. The second arm having
a second grnipper, The first army and the second army cross over one another. The msirament 18
switchable between a first configuration and a second configuration. In the frst configuration,
the nstrument 1§ conligured {o deliver a first therapy current through the first anm, the second
army, or both, and the blade is free from extending bevond a distal end of the first arm and a distal
erd of the second arm.  In the second configuration, the blade extends beyond the distal end of

the first arm and the distal end of the second arm.

BRIEF DESCRIPTION OF THE DRAWINGS
00164 Fig. lais a perspective view of an instrument.
[0017]  Fig 1b s a perspective view of sn instrument,
{0818] Fig. 2 18 a porspective view of an istrument.
{0019 Fig 3 is a perspective view of an instrument.
{80204 Fig. 4 18 a perspechive view of an insirament.
5

o021} Fig. § iz a porspective view of an instrument.
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{0622] Fig. 6 is a perspective view of an instroment.
{023 Fig. 7a1s a cross-sectional view of the instrument of Frg 6.

j0024] Fig. This a cross-sectional view of the instrument of Fig, &

{0025] Fig. e 15 4 eross~-sechional view of the mstrument of Fig, 6.

{026} Fig. 7d is a cross-sectional view of the instrument of Fig. 6.
{0027 Fig. Te 18 a cross-sectional view of the instrument of Fig. 6.
[BO28] Fig. 71is a cross-sectional view of the instrument of Fig. &

f0029]  Fig 8 ix a cross-sectional view of an arne including 2 heat pipe.
{038

{6031 Fig. 10a 15 a cross-sectional view of gn mstrument,

. & is a perspective view of an instrunient,

7

{0032 Fig. 1b iy a oross-sechonal view of an instrament,
{30331 Fig. 10c is a cross-sectional view of an instrument.
{00344 Fig. 10d 1s & cross-sectional view of an instrumnent,
{H35]  Fig. 10e is a cross-sectional view of an instrument,

{30361 Fig. 101 s & cross-sectional view of an instrument.

DETAILED DESCRIPTION

{0037] The explanations and dlustrations presented herein are intended to acquaint others
skilled in the art with the teachings, its principles, and its practical application. These skilled in
the art may adapl and apply the teachings in #s numerous forms, as may be best suited to the
requirements of a particular use. Accordingly, the specific embodiments of the present teachings
as set forth are not intended as being exhaustive or Hmiting of the teachings. The scope of the
teachings should, therefore, be determined not with reference fo the above description, but
should instead be determnined with reference to the appended claimy, along with the full scope of
equivalents {0 which soch claims are enlitled. The disclosures of all articles and references,
including patent applications and publications, are incorporated by reference for all purposss.
Other combinations are also possible as will be gleaned from the following claims, which are
also hereby incorporated by reference into this wrilten description,

{0038]  These teachings provide an instrument. The instrument may be g medical instroment
The mstroment may be any nstroment oy device for effecting an object or anatomical feature.

Effecting may mean, for example, holding, manipulating, engaging, moving, grasping, gripping.
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constricting, pushing, pulling, cutting, tearing, coagulating, sealing, cauterizing, dissecting,
fulgurating, or g combination thereof an object or anatomical feature.  The anatomucal feature

may be any anatomical feature, such as a vessel, tissue, vein, artery, the like, or a combination

o

thereotl. The nstrument can be used 1 virtually any procedure, miedically related or other. In
medical procedures, the instrument can be used in open procedures, laparoscepic procedures, or
both,  The wstrument can be used in orthopedic procedures, spinal procedures, peneral
procedures, cardiovascular procedures andfor neurologiesl procedures. The instrament may be
any instrument or device having one or more arms.  The mstrument may be a forceps, The
mstrument may not be g forceps or may be free of forceps andior forceps arms. The forceps can
be vistually any forceps konows in the fivld. The mstrument may be a tweezers. The instrument
may be a cross bweerers. The instnument can be a scalpel having one or wove scalpels. The
instroment can be used with or without power. When used with power, the mstrument can be an
electrosurgical insthumment,

{H39]  One or more eleatrical currents, therapies, andfor signals may be provided to the
wstrument.  The power, the one or more glecttical currents, therapies, andfor signals may be
provided 1o the nstrument via a power sowrce.  The power source may be any suitable power
source, The power sonree may be a generator.  The power sowrce may be of the type described
tn US Patent No. LS 7.282,048B82, the teachings of which are hereby incorporgted by reference
herein for all purposes.  The one or more electrical currents, theraples, andior signals may be
provided to, through, and/or between one or more active porlions, DI OF MO G0Us, ONS O IOTe
electrodes, one or more blades, one or move scalpels, one or more gripping porbions, a remote
electrode or patient pad, or a combination thereof.

[004D]  The one or more electrical currents, therapies, andior signals provided by the power
saurce may be monopelar energy, bipolar energy, a blended energy. or a combination thereof.
The one or more clectnical currents, therapies, andior signals may nclade & cut wavelorm, a

coagulation wavelorm, andfor a blended wavefornn, During use, an electrical civenit may be
completed by passing monopolar energy or cwrent from the power SORICe 10 One OF MOLS 4,
one or more electrodes, one or more blades, one or more scalpels, one or more active portions, or
a combination thereof, to anatomical feature, and then to a remote electrode or patient pad.
During use, an electrical eircuit may be completed by passing bipolar energy or current from the

power source to an active clectrode or an active feature of ong o MOre anms, HNS OF MOFE
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electrodes, one or more blades, one or more scalpels, or & combination thereol, through the
anatomical feature; and to 8 retuwrn glectrode or active portion of one or more arms, one or more
electrodes, one or more blades, one or more scalpels, or a combination thercef. A cut waveform
energy or therapy signal may be delivered from the power source to the ingtrument, and can be
desoribed as a higher currentlower voltage wavelorm compared © a coagulation waveform
energy or therapy signal, The coagulation waveform cnergy or therapy signal may be moduolated
or inferrupted from the power souwrce to the instrument, and can be described as a lower
currenthigher voltage wavetorm compared to the ot wavefornt,. The blended waveform may be
a combination of a cut wavetorm and a coagulation waveform. The blended wavetorm may
advantageonsly allow a user 1o cosgulate the object or anatomival foature while also cutting the
object or anatomical featare. The blended waveform may be of the type deseribed in the above~
mentioned US Patent Mo, US 7282 04882,

{004 1] Generally spesking, the instrument according to the teachings herein may be
configured and/or operable to allow a user to paint tissue with one or more therapy currents and
irrigation Buid gud then switch to a monopolar, bipolar, or non-clectrosurgical blade {o cut the
pre-coagulated anatomical feature.  Alternatively, the instrument can be used to coagulate an
anatoinical feature once culting has been performed to seal the anstomical featwre.  The
instrument may provide a combination of therapeutic cwrrents or energy and frvigation fhud that
provides hemostatic sealing of soft tissue and bone during surgery.

60421 The instnment may be in communication with a Hoid source. The sovrce may
sapply irrigation fhud o the nstrament,. The dorigation fhud may be provided to clean a distal
erdd of the wstrament. clean g feature of inferest, olean a surgical site, ar a combination thereof,
The irrigation fuid may be 8 conductive fluid that may function to electrically conduct the one or
more electrical therapivs or signals. The tirigation fhuid may be saline, The nrigation thud may
be non-conductive.  Non-conductive fluid may be less preferred than a condoctive fluid,
however, the use of a non-conductive flnid may provide certain advaniages over the use of a
conductive fhad, which may include reducing the occarrence of {issue sticking 1o the electrode
and cooling of the electrode and/or tissue. An oxample of non-conductive irrigation fluid is
detonized water.

{00434 The fluid sowce puay supply suction to the instrument. That 3, a single line, or

another Hine in communication with the fluid source may supply suction to the instrument. The
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suction may function to evacuste fluid from a surpical site. For example, the suction may
function to remove smoke, atr, or both from the feature of interest. The same thad souree may
provide both the irrigation {lnid and the saction, or the brrigation may be provided by one fluid
source and the suction or fluld evacuation may be provided by another fluid source. The
frrigation Huid and the suction can be provided to the instiument at the same tims or at ditforent
times (e, frstwrigation fluid and then saction, or vice versa).

{8044 The mstrument may include an effector. The effector may function to effect an object
or anatomical foature, For example, the effecter may permit holding, manipulating, enpaging,
moving, grasping, gripping, constricting, pushing, pulling, cutting, tearing, coagulating, sealing,
canterizing, dissecting, fulgurating, or a combination thercof sn object or anstomucal feature.
The effector may include one or more features of a forceps, a tweezers, a scalpel, an electrode or
a combination thereolf. The effector may inclode ong or more of the arms, blades, scalpels,
glectrodes, insalators; ora combination thereot described herein.

{(H145] The istrument, the effector, the one or more of the anms, blades, scalpels, electrodes,
msulators, or a combination thercof may be moveable or reconfigorable relative to g frame of
reference.  The frame of reference may be any suitable reference point, plane, axis, andior
feature.  For example, the frame of reforence may be one or more s, an opposing arny, a
blade, one or more of the scalpels, an opposing scalpel, one or more electrodes, a user, a patient,
a surgical site, the anatomy, or a combination thereof.

{B046] The instrument, the effector, or both may be operable in one or more coufigurations.
The nstnunent, the effector, the one or more of the arms, blades, scalpels, electrodes, insulators,
or g combination thereof may be moveable or reconfigurable boetween fwo or more
configurations. The instrument, the effector, the one or mwore of the arms, blades, scalpels,
electrodes, insulators, or a combination thereof may be moveable or reconfigurable between a
first configuration and a second configuration. As used herem, either the first configuration or
the second configuration may be the steady state configuration.

{0047 In the first configuration, the second configuration, or both, the first arm, the second
arm, or both may be moved towards or away from a centially located blade. In the first
configuration, the second configuration, or both, a blade or scalpel may extend bevond g distal
end of a first elecwrode, arm andfor scalpel and a distal end of 4 second electrode, arm, apdfor

scalpel., In the first configuration, the second configuration, or both, a blade or scalpel may not
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extend or may free from extending beyend a distal end of a first electrade; arm and/or scalpel
and 8 distal end of a second electrode, arm, and/or scalpel.

[0048]  The first configuration, the second conflguration, or both may be a monopolar
elecirosurgical configuration, a bipolwr clectrosurgical configuration, or both,  In the first
configuration, the second configuration, of both, a suitable therapy curremt (8.2, & monopolar
signal or therapy or a hipolar therapy signal or therapy) may be delivered from the power souree
to or through one or more blades, arms, scalpels, electrodes, active portions, or a combination
thereof. In the first confipuration, the second configuration, or both, a suitable therapy current
may be delivered from the power source between two or more of the following: blades, armas,
sealpels, electrodes, active portions, 8 romwie clectrode or patient pad, or @ combination thereofl
{049 In the first configuration, the second configuration, or both, a switable therapy cwrent
may be prevented from passing or being delivered from the power source and one or meore of the
ollowing: blades, arms, scalpels, electrodes, active portions, a remote electrode or patient pad,
or a combination thereofl

{3056] The nstroment may be operable In g simultsnecus configurstion which comprises
any of the first configurations and the second configuration described herein. In a simultaneous
configuration, a first therapy current can be passed between a first aroy and 3 second arm while at
the same time a second therapy carrent 18 passed from the blade to a remote electrode or patent
pad. In g simultaneous configaration, a first therapy current can be passed between a first arm
and g second arm angd then 1 second thesapy current can be passed from the blade {o a remote
electrode while the first therapy current is free from passing between the first arm and the second
arnl.

oS The tostroment, the effector, or both may include one or more arms. The one of more
arns may be configured to and/or may function to effect an objeet or anatomical feature. The
one or more arms may fonchion to deliver one or more therapeutic currents or sigoals, firigation
fhuid, suction, or a combination thereof to a surgical sife or anatondcal featwre. The one or nwore
grms may fonction to remove heat from g surgical site or anatomical festure. The one or more
arms may be free of gripping devices and/or features for grasping andfor gripping an anatomical
feature. For example, the one or more arms may not be a forceps andéor arms of & forceps,
{05821 One or more of the arms may be moveable or reconfigurable.  Moveable or

reconfigurable may mean that the pesition of one or more of the arms can be changed. Moveable
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or reconfigurable may mean that one or both of the arns can be moved or extended away from a
hand prece of the Instrinment, a surgeon or operator using the instrument, one or more other aros,
blades, electrodes, or a combination thereof. Moveable or reconfigurable may mean that one or
more of the arms can be moved or extended towards 8 patient or surgical site. Moveable may
mean that one or both of the anms can be refracted or moved towards a hand plece, a surgeon oy
operator using the instrument, one or more other arms, blades, electrodes, or a combination
thereof. Moveable or recontigurable may mean that one or more of the arms can be vertically
moved relative 1o one or more other arms, blades, cleetrodes, or a combination thereof {e.g.,
moveable or reconfigurable up and down). Moveable or recoufigurable may mean that one or
mere of the arms are laterally moveable or displaceable towards or away from one or more other
arms, blades, electrodes, or a combination thereof {e.g., moveable or reconfigarable side o side).
Moveable or reconfigurable may mean that one or more of the anms can be diagonally or along a
path that 13 fvegudar {e.g, non-linear) relative to one or more other arms, blades, glectrodes, or g
combination thereof (¢.g. moveable or reconfigurable up and down)  Moveasble or
reconfigurable may mean that one or more of the arms are rotatable about their longitudinal axas.
Moveable or reconfigurable may mean any combination of arm movements deseribed herein.

00531 In some contignrations, the arms may be static {e.g., not moveable). In some
confignraiions the arms may be spaced apart anddor held at o fixed distance apart suitable for
painting a site of mterest with RF energy or a suitable therapy current to electrically effect an
anatomical feature. The one or more arms may be elecirically conductive andfor may include
one or more electrodes or active portions so that a therapy cwrrent can be passed from a power
souree to, from and/or between the one or more arms, clectrodes, blades, scalpels, romote

electrodes, or a combination thereoll The one or more electrodes or active portions may be
located at or near & distal end of the correspoending one or more arms.

0S4 The one or more arms may be made of a switable matertal for use in medicd
procedures. For example, the one or muore amis may be made of steel, stainless steel, carbon
steel, or @ combination thereof, Each of the one or more arms may include & material with g
thermal conductivity and the thermal conductivity of the armis may be the same; one arm may be
higher than the other working srmy; or both, The one or more arms may include one or more
materials along the length of the working arm. For example, the arms may be entirely made of

stainless steel, Preferably, cach arm includes two or more materials, For example, the arms may

9
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have a base material of stainless steel and the working arms may be coated with an insulating
material such as silicone or polytetrafluorcethylene (PTFE). The one or more arms may include
any material that is safe for use in a surgical procedure, and preferably in an electrosurgical
procedure. The one or more arms may include metals, plasties, a polymier, an elastorner, gold,
silver, copper,  titanfum,  sluminom, ot based  metals,  stainless  steel,  silicons,
polvtetrafluorocthylene (PTFE), insulating polymers, rubber, or o combination thereofl
Preferably, each arm is substantially coated with an insulating material except for a contact
repion between the two working aros where the working arms contact each other. The one or
more arms may be coated in regions where the user contacts the arms.  The one or more arms
may include an insulating matertal where the srms condact a blade electrogde so that heat from the
blade electrode is not transterred to the srms. The material of the arms, a coating on the arms, a
housing of the arms, or 8 combination thereof may prevent a dissipation of heat from the arms.
The one or more atms may be insalated from the blade so that thermal energy or electnical
energy is prevented from being transferred to the arms {e.g., the blade, arms, or hoth may melude
an insulating coating).

[BOSS] The one or more arms are made from a material that can withstand repeated
sterilization in high-tempemture autoclaves, However, the arms may also be made of material
suttghle to be used once and then discarded, such as plastic, for example,

{856]  The one or more arms may be substantially straight; may include one or more angles,
bends or ares; or g combination thercofl The one or more anms may be sphstantially vigid;
substantially flexible; substantially restlient; or a combination thereof.  The one or more arms
may be malleable or reconfignrable so that at least a portion of the arm can be manually shaped,
bent, and/or distorted by a user.

{B057] As used herein, the one or more sealpels, blades, and arms may include one or more
active portions and one oy more inactive portions. The one or miore active portions may be any
portion that supplizs or conducts power, signals, current, or a combination thereof. The one or
more active portions may be substantially swrrovnded by inactive portions or poriions that are
msudated. The Inactive portion may be any portion that does not supply power, that Is insulated,
or both, The inasctive portion may be any portion that may prevent a transfer of power through

meidental contact and thus are msulated so that an incidendal transter of power does not ocowr.
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be coated with an msulating muatenial so that if the arms; blades, scalpels, electrodes accidentally
contact tissue proximate to the fissue ofinterest the proximate fissue is not subjected to a transier
of power. The inactive portion and the active pertion may be made of different materials, coated
with different materials, or bath,

HHISB] The one or more anms may inclade one or more lumen. The one or mote lumen may
function to provide or define a condull or passageway. The one or more lumen may function to
provide a conduit or passageway for allowing irrigation fluid, suction, or both to pass from one
or more sonrees 1 a surgical site or anatomical feature. The one or more lumen may function fo
provide for a heat pipe to remove heat from a surgieal site andfor region of & corresponding arm.
{0039 The one or more aums may inchude any number of lomen. For example, the one or
more arms may together or individually include one or more lumen for delivering irrigation fluid
from one or more sources 1o a surgical site; one or more lumen for delivering suction from one or
mMOre sourees 1o a surgical site; one or more lumen functioning as a heat pipe; or & combination
thereof. For example, one arm can bave one or more lumen with outlets o allow trrigation okl
and/or suction to exit and one or more sesled humen functioning as ¢ heat pipe within the same
arm. In some configurations, one or more of the arms may be free of humen. For example, it
may be desirable in some configurations for an arms o be made of a suitable solid material.
{08681 The one or more anms may include one or more ontlets. The one or more oallets may
function to provide for the frigation fluid andfor suction t© be passed andior delivered from the
corresponding lnmen to a surgical stte. The one or more outlets may be any suttable size. The
One OF Mo arms may comprise any number of outlets. The one or more outlets may be located
at or near a distal end of o respective s, The one or more outlels may face forward from g
distal end; may face laterally from a distal end; or both. The one or more outlets may face
laterally ivwards (e.g., towards a blade andfor one or more other anms). The one or more outlets
may face laterally oubwards {e.g., away from a blade andior one or more other arms). One or
both of the atms may melnde one or more cutlets that face any direction describad herein.

{80611 The mstrgment, the effvctor, the one or more arms, or a combination thereof may
mclude one or more heat pipes. The heat pipe may fupction (o tranafer heat from & region of a
greater concentration of heat to a region with a Tower concentration of heat.  The heat pipe may
function to carry heat from a first location to a second location where the heat is dissipated. The

heat pipe may carry heat from a distal end of the instruznent, aron, orboth to a proximal end {Le.,
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an end of the instripent andfor arm closest to the user), a central portion {e.g., a portion of the
arm hetween the distal end and the proximal end}, or a combination of both of the mstruoment, the
arms, or both. The heat pipe may be connected to one or more electrodes of a corresponding
arm, blade, scalpel, or a combination thercoll The heat pipe may be located 1o 8 portion of the
ong or more anmy that become heated so that beat is transferred from the arms to the heat pipe.
The heat pipe may be located in a corresponding lumen n the one or move arms. The one o
more heat pipes may be hermetically sealed, self-contained, a partial vacium, or a combination
thereof. The one or more heat pipes may include a fhud to ahsorb heat, transport heat, reject
heat, dissipate heat, or 8 combination thereof. The fluid may be located in a heat pipe located in
a lumsen, or the fluid may be located n the lomen. The one or more heat pipes may be filled with
water, alcohol, sodivm, anumonia, ethanol, methanol, or other soitable fluid The uid may
underge one or more phase changes and preferably two or mere phase changes (8.8,
evaporation, condensation, or both) that assist in removing heat from the avms, ihe
electrosurgival device, or both. The fluid may assist in transporting heat from a first end of the
heat pipe to a second end of the heat pipe; the first end may be a higher tempergture than the
second end. The fivst end may be a distal end and the second end may be 8 proximal end, or vics
versa. The one or more heat pipes may function so that a fluid scaled within the heat pipe when
heated evaporaies from the distal end and moves to the proximal end where the flaid condenses
and releases the heat. The heat may be removed via one or more heat sinks at 8 proximal end of
the arnn or heat pipe. The condensate then moves from the proximal end back to the distal end
and the cyele repeats.

{0062} The beat pipe may be sufficiently long andfor have g sulficiently larpe cross-sectional
thickness {e.g., diameter) so that Huld travels from the distal end of the heat pipe to the proximal
end of the heat pipe so that the fluid is cooled. The heat pipe may be sufficiently long andior
have a sullicient cross-sectional thickness so that evaporated fhad travels from the hot'end of the
heat pipe {e.g., distal end) to the cool end of the heat pipe (e.g., proximal end) where the fluid
condenses.  The heat pipe may be sufliciently long andior have a sufficient cross-sectional
thickness so that the proximal end remains sufficiently cool so that the evaporated fluid
condenses, The length andfor cross-sectional thickness may be sufficiently large so that the heat
pipe continues to cool over an extended duration of use {e.g., sbout 10 minutes or more, about 20

mnes or more, aboul 30 minnfes or more, or gven about 1 hour or more of substantially



WO 2017/213619 PCT/US2016/035986

continuous use). The fluid when condensed may travel from the cool end to the hot end via
capillary action, centrifugal force, gravity, or a combination thereof. The heat pipe may include
a sufficient amount of fluid so that the heat pipe substantially nintains a constant temperature
of the working srms, the electrosurgical device, or bhoth for the duration of use. The heat pipe
may include a sufficient amount of Thid so that the temperature of the heat pipe raises bv a
temperature of about 40 *C or less, about 30 °C or less, about 20 °C or less, or about 10 °C or
less over the duration of use, over an exitended duration of use, or both. Each of the one or more
heat pipes may be connected to ong or more heat sinks.

{0063] The instrument, the effector, the arms, the hegt pipes or a combivation thereof may
mnchde ene or more heat sinks, The one or moere heat sinks may be connected o the one or more
heat pipes or arms. Each beat pipe may be connected to a beat sink, have an integral heat sink,
or both. The heat pipes may extend through the heat sinks and the heat sinks may remove heat
from the heat pipe or arm through thermal contact, The heat pipe may transfer heal to the heat
sink via a heat transfor medinm {e.g., 8 thermal paste) so that heat Ix transforred from the heat
pipe 1o the heat sink. The beat sink and the heat pipes may be made of the same material,  The
heat sink may be an extended portion of the heat pipe or arm that acts {o dissipate heat.  For
gxample, a coil, fin or other extended shape may extend from an end of the heat pipe or arm and
may allow for heat transfer. The heat sink may be located on the “cold end™ or evaporation end
of the heat pipe, on the proximal end of the heat pipe, the proximal end of the arms, the proximal
end of the tnstrument, or a combination thereof. The heat sink may inerease the surface aven of
each of the one or more heat pipes.  The heat sink way include one or more heat exchange
surfaces that transfers heat into the surrounding envivenment or ambicnt cooling Huid, such as
room air for example. The surface area of the heat sink surface may be about two times or more,
about three times or mowe, or even ghout four times or more than the surface aren of the heat
pipe. The heat sink may be and/or include Hns, baffles, an increase in surfage area, tubes, plates,
ribs, or a comlunation thereof. The beat sink may be an miegral part of the arms so that
movement of the arms moves the heat sink or vice versa. The heat sink, heat pipe, or both may
be partially and or entirely shiclded from contact by the user so that heat from the heat pipe, the
heat sink, or both does not directly contact the user.  The heat sink may be made of the same
material as the heat pips. The heat sink may be made of a material with high conductivity,

higher condustivity than the heat pipe, or both. The heat sink may use natural convection, foreed
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convection, or both io dissipate heat. Movement of the mstrument during use may force air over
the heat sink, the heat exchange surface, or both and transfor heat into the swrounding
environment.  The heat sink may be connected to or may inchude an active circult element such
as o Peliter chip. When power i1s applicd to a Peltier chip, heat may move from one side to the
other, so that ong side gets cooler while the other gets hotter. The "hot side™ may be connected to
a heat sink to transfer heat {o the sorrounds so that the “hot side” remaing at ambient temperature,
while the cool side goes below an ambient fempersture of the surrowndings. The heat sink may
be connected to or may wnclade a motor cooling system that uses suction o draw in ambient air
and pass the ambient air over & housing such as disclosed in Applicant’s commonly owned US
Patent Application Publicgtion No. US 2006-0081699, the disclosure of which is hereby
incorporated by reference in its entivety for all purposes.

30641 The one or more arms may inchude one or more grippers (See e.g, Fig. 9), The one
or more grippers may function o grip or otherwise effect an asatomical featwre. The one ov
more grippers may be condusiive so that an clectrosurgical signal, therapy or signal can be
provided thereto, The one or mote grippers may be non-conductive or include portions that are
non-conductive.  The one or more grippers may iclude gripping portions having teeth,
serrations, or other friction surfaces o order to grip an anatomical feature. The one or more
grippers may have paddle type tips. A paddle type tip may be g rectangular tip with comers
remmoved. The one or more grippers may have a tear drop shape that allows the tip to be dug into
a surface of an anatontical feature to grasp small bleeders and the larger Hats for sealing vessels.
An external coating may be applied to the grippers to prevent accidental tissue modification in
simall, cramped surgical arcas. The one or more grippers may have standoffs on nternally facing

surfaces to preverd shorting during activation of the instrument on small tissue bundles, for

example.
{H065] The mstroment, the effector, or both may mclude one or more blades. The one or

more blades may be configured to andfor may function to effect an object or anatonyical feature,
The one or more blades may fonclion to deliver one or more therapeutic currents or signals to a
surgical site or anatomdical feature of mterest.  The one or more blades may function o
manipulaie, engage, move, push, pull, culs tear, coagulate, seal, cauterize, dissect, fulgurate, or a
combination thereof an object or anatomical featuwre. The one or more blades may be any cutting

tool, blade, glectrode, blade slectrade, scalpel, knife, and/or separate member that may be used in
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or used during & medical or surgical procedure. The one or more blades miay be any cutting
device that may be extended and retracted between the one or more anms, the effector, or a
combination thereof.

{0066] The one or more blades may be sclectively reciprocated fo cul o feature of interest
located, gripped, of placed between the arms. The one or more blades may be made of any
material that may be sharpened; s strong encugh to Cut tissue, veins, artenios, an anatomical
feature, 8 feature of interest, or a combination thereof] is biocompatible; may conduct electricity:
or a combination thereof. The one or more blades, the distal end of the one or more blades, or
both, may conduct energy so that the one or more blades, the distal end, or both can be used as a
tlade clectrode. The distal end of the one or more blades may be blunt, The distal cad of the
one or more hlades may be sharp, The distal end of the one or more blades may be curved,
linear, angled, or irvegularly shaped. The one or more bades, the distal end of the one or mere
blades or both may exiend beyond a distal end of the anmng or other blades when the one or more
blades are in a steady state, in a first configuration or in a second configuration. The one or more
blades, the distal end of the one or more blades or both may permanently extend heyond a distal
end of the gripping assembly.

00671 Oue or more of the blades may be moveable or reconfigurable.  Moveable or
reconfigorable may mean that the position of one or more of the blades can be changed.
Moveable or reconfigurable may mean that one or more of the blades can be moved or extended
away from a hand piece of the instrament, a surgeon or operator using the nstrwment, one or
more arms, blades, electrodes, or a combination thereof, Moveable or reconfigurable may mean
that one or more of the blades can be moved or extended fowards a patient or surgical site.
Moveable may mean that ong or more of the blades can be retracted or moved towards a hand
piece, @ surgeon or operator using the instrument, one or mere wms, blades, olectrodes, or a
combination thercof, Moveable or reconfigurable may mean that one or more of the blades can
be vertically moved relative to one or more arms, blades, electrodes, or 2 combination thereof
{e.g., moveable or reconfigurable gp and downy. Moveable or reconfligurable may mean that one
or more of the blades are laterally moveable or displaceable towards or away from one or more
arms, blades, electrodes, or a combination thereof {¢.g., moveable or reconfigurable side to side).
Muoveable or reconfigurable may mean that one or more of the blades can be diagonally or along

a path that is fregular {e.g., non-linear} relative to one or more arms, blades, slectrodes, or @

ot
s



WO 2017/213619 PCT/US2016/035986

combination thereol {e.g.. moveable or reconfigurable np and down).  Moveable or
reconfigurable may mean that one or more of the blades ave rotatable abowt their longttudinal

axis. Moveable may mean that & gap between the arms {e.g., a gap where the blade fits) can be

increased, decreased, widened, narrowed, or a combination thereof. Moveable may mean that an
outer width of the instrument, effector, or both, from an outside of one armm o an outside of
another arm, can be increased, decreased, widened, narrowed, or a combination thereof
Moveable may mean that a gap or distance between a central, longitadinal axis of each arm can
be incrcased, decreased, widened, namowed, or & combination thereof Moveable or
reconfigarable may mean any combination of blade movements described herein.

{B068] The blade may be located between one or more amas, above one or more of the arms,
below one or more of the arms, or a combination thereof.  The blade may be clectrically
connected to a power source so that a therapy current or signal can be passed from the power
source to the blade or an active portion of the blade, trough an object or anatomical feature, to
oue o move of the avms, and back 1o the power source. The blade may be elevirivally connected
to a power source so that a thorapy current or signal Can be passed from the power sowrce to the
blade, through an object or anatomical feature, 10 a remote electrode such as a patient pad. The
blade may be connected to 2 power source, but may be disconnected from the power source and
ased as a non~electrosurgical scalpel, The blade may be free from any comnections to 8 power
souree, and may bhe used as a non-electrostrgical scalpel.

{60691 The msiroment, the effector, or both may include a connector. The connector may
function to connect or maintain a connection between the one or more arms and the blade. The
connector may be an msulator. The conpector may be insert molded around the blade and the
one of more arms. The connector nray function to restrict or prevent the one or more arms from
movirg.  The connector may function fo provide for the one or more arms or blade o move
within a predetermined range.

{00764 The instrument, the effector, or both may inchide one or move sealpels. A scalpel
may comprise one scalpel, or one or more sealpels {e.g., two scalpels). The one or more scalpels
may be configured to andéor may fumction to effect an object or anatonvical featore. The one or
more scalpels may function to deliver one or more thorapeutic currents or signals o a surgical
site or anatomical feature of interest. The one or more scalpels may function to manipulate,

gngage, move, push, pull, o, tear, coagulate, seal, canterize, dissect, fulgurate, or 3 combination

R
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thereot an ebject or anatontical feature. The one or more scalpels may be any culting tool, blade,
glectrode, blade electrode, scalpel, knile, andfor separate member that may be used in or used
during a medical ov surgical procedure. The one or more scalpels may be any eatting device that
may be extended and retracted bebween the one or more scalpels, electrodes, or both,

{0711 The one or more scalpels may be selectively reciprocated to cut a feature of interest.
The one or more scalpels may be made of any material that may be sharpened; 16 strong enough
to cutl tissue, veins, arteries, an anatomical feature, a feature of interest, or-a combination thereof}
is biocompatible; may conduct electricity; or a combination thereoll The one or more scalpels,
the distal end of the one or more scalpels, or both, may conduct energy so that the one or more
sealpels, the distal end, or both can be used as an electrode,  The distal end of the one or more
scalpels may be blunt. The distal end of the ope or more scalpels may be sharp. The distal end
of the one oy more scalpels may be curved, linear, angled, or irregularly shaped. The one or
more scalpels, the distal end of the one or move scalpels or both may extend beyond a distal end
of one or more scalpels in a steady state, in g fivst configuration or in a second configuration.
The one or more scalpels, the distal end of the one or more scalpels or both may permanently
extend bevond a distal end of the gripping assembly.

00721 One or more of the scalpels may be moveable or reconfipgurable. Moveable or
reconfigorable may mean that the position of one or more of the scalpels can be changed.
Moveahle or reconfigurable may mean that one or more of the scalpels can bhe moved or
extended away from a hand piece of the imstrument, a surgeon ot operator using the instrument,
one or more scalpels, or 8 combination thereof., Moveable oy reconfigurable may mean that one
or more of the scalpels can be moved or extended towards a patient or surgical site.  Moveable
may mean that one or more of the scalpels can be retracted or moved towards g hand piece, a
surgeon or oporator using the insttwment, tne or more scalpels, or a combination thereof.
Moveable or reconfigurable may mean that one or more of the scalpels can be vertically moved
relative to one or more scalpels (e.g., moveable or reconfigurable pp and down). Moveable or
reconfigurable may miean that one or more of the scalpels are laterally moveable or displaceable
towards or away from one or more scalpels (g, moveable or reconfigurable side to side).
Moveable or reconfigurable may mean that one or more of the scalpels can be disgonally or
along a path that is irregular (e.g., non-linear) relative to one or more scalpels {e.g., moveable or

reconfigurable up and down). Moveable or reconfigurable may mean that one or more of the
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scalpels are rotatable shout their longitudinal axis. Moveable or recontigurable may mean any
combination of scalpels movemenis described herein,

j0073] A scalpel may be located between one or more other sealpels, above one or more of
other scalpels, below one or more other scalpels, or a combination thereof. The one or more
sealpels may be clectrically connectad to & power sowrce so that a therspy curtent or signal can
be passed from the power sooree o the scalpel, through an object or anatomical feature, 10 one or
more of the arms, and back to the power source. The scalpel may be electrically connected to a
power sowree so that @ therapy current or signal can be passed from the power source to the
scalpel, through an object or anatonsical feature, to a remote electrode such as a patient pad. The
scalpel may be free fom any connections {0 a power source, and may be used as a non-
electrosurgical scalpel.

00744 The figures of this disclosure Hustrate exemplarity Instruments and features that are
described throughout this disclosure. 1tis understood that the instruments and features ilinstrated
in the figures are non-exhaustive, and that certain feature deseribed in this disclosare may not be
shown m the figures, It 1s alse understood that a featore iostrated i one or more of the figures
18 not pecessary limited to that one particudar figure, instrument, and/or embodiment.  In other
words, it ix within the scope of this disclosure that some features, components, andior
instrignents Hostrated in one or more of the figures of this disclosure can be added, replaced,
combined, substituted andior modified with other features, components, andior instroments
ilostrated in other figures of this disclosure sndfor described in other sections of this disclosure.
{075 Fig. la Hustrates an mstruoment 100, The stravent 100 comprises an effector 102
comprising a first arm 104, a second arm 106, and a blade 108, The blade 108 1 Fig. 1a s
iHustrated in a first conflguration 178, where the blade 108 {5 retracted dn a divection 168 so that
a distal end of the blade 108 does not exiend beyend a distal end of the first arm 104 andfor a
distal end of the second arm 106, The first arm 104 mchades a lumen 110 in communication
with a sowrce 112 of fluid. The first arm 104 includes one or more ontlets 114 in communication
with the honen 110 for delivering the fhuid from the source 112 to at a site of interest, such as a
surgical site. The second arm 106 includes a lumen 118 in comnumication with the sousce 112,
The second arm 106 mcludes one or more putlets 12¢ in communivation with the lumen 118 for
delivering the Thad trom the source 120 to the surgical site. The first arm 104 and the second

arm 106 are connected together with a connector 122, The first anm 104 and the second arm 106
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are connected to 8 power source 134 so that a therapy current € can be deliverad or passed
between active portions on the anms 104, 106,

j0076] Fig. tb illustrates the effector 102 with the blade 10¥ m a second configuration 180
where the blade is extended 1 direction 170 so that a distal end of the blade 108 extends beyond
a distal end of the first arm 104 and/or the second arm 1060 The blade 108 iz connscted 10 a
power source 134 so that a therapy current € can be delivered or passed from the power source
134 to the blade 108 and uliimately to a remote clectrode 124 or patient pad.

00771 Fig 2 iHustrates fludd F delivered to a surgical site from the source 112 (Fig. 1a) via
the one or more outlets 114, 120, Fig. 2 also ilustrates a therapy current C delivered from the
blade 108 {0 ong or both of the arms 104, 106, The therapy cwrrent € may travel from the blade
108, through the fluid F and to one or both of the avms 104, 106,

0078 Fig. 3 illustrates that one or both of the arms 104, 106 are moveable so that the one or
both of the arms 104, 106 can be moved towards the blade 108 as shown, and also away from ihe
blade 108 {e.f Fig. 2.

{8679] Fig. 4 illustrates that the blade 108 can be a non-clectrosurgical blade for cutting an
ohject or anatomical feature.

088

124 or patient pad. A therapy current C can also be passed from the blade 108 10 one or both of

the arms 104, 106, This may occur  In succession {Le., one after another).

{6081} Pig. 6 illusirates among the frst arm 104 and the second arm 106, the elfector 102
yctudes one or more lumen for delivering froigation Huid from & source; one or more hanen for
delivering suction from g source; one of more lumen including 8 heat pipe: or a combination
thereof. While non-exhaustive, various hinwen configurations ave illostrated in Figs. 7a-78

{082] Fig. 7a illosteates @ cross section of the effector 102 of Fig. 6 showing the first arm
104, the second arm 106, and the blade 108, The first aem 104 includes a lumen 118, and the
second arm 106 meludes a huaen 118 Irigation uid may be supplied from the souree 112
{Fig. 1} to a surgical sife through one of the humen 110, 118 via outlets in the corresponding arm.
The other lumen 110, 118 may also be connected to the source 112 for supplving frrigation fluid
to the surgical siie vig outlets in the arm, or the other lumen may nclude a heat pipe, or may also

be conpected to the source 112 for supplying suction to the swegical site,
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{B083] Fig. 7b illustrates the first srne 104 having hansen 110, and the second anm 106 having
humen I8 and lamen 148, Jeigation fnid may be suppled from the souwree 112 (Fig. D to a
surgical site through ooe or move lumen 110, 118, 148 wia ene or more outlets in the
corresponding anm{s). Any remamnng lomen 110, 118, 14K may inclode 4 heat pipe, or may be
connected o the source 112 to supply suction 1o the surgical site

{0844 Fig. 7o iltustrates the frst arm 104 having lumen 110, and the second arm 106 having
hemen IR, lumen 148, and lumen 150, hrigation fluid may be supplied from the source 112
{Fig. 1) 10 a surgical stie through one or more fomen 110, 1R, 148, 150 via ong or more putlets
in the corresponding aron{s). Any remaining lumen 110, 118, 148, 15¢ may include a heat pipe,
o may supply suction to a surgical site from the source 112,

OS] Fig. 7d fllustrates the first avm 104 bhaving lomen 118 and 132, and the second amm
106 having any configuration of lumen disclosed herein.  Alternatively, the second arm 106 can
be free of lumen. Irrigation Huid may be supphied from the source 112 (Fig. 1) 1o a surgical site
through #t least one of the lumen 10 and 152, Any remaining lumen 110 and 182 i the first
arm 104 gnd the second arm 106 may include a heat pipe, or may supply suction 1o a surgical site
from the source 112,

{0086]

the second arm 106 having any configuration of lumen disclosed herein.  brrigation {luid may be

supplied from the souwrce 112 (Fig. 1) to a surgical site through at keast one of the lumen 110,
152, and 154, Any remaining lumen 110, 132, and 154 in the first arm 104 and the second arm
106 may include a heat pipe, or may supply suction to the surgical site from the source 112,

{0087} Fig. 8 illusteates one of the anms 104, 106 having a beat pipe 157, The heat pipe 157
can be located within or adjacent one or mure other lumen containing irigation fluld andfor
suction.  The heat pipe 157 includes a sealed lamen 159 having a wick., The hunen 159 is
charged with a finid that can change phase. Duoring use, when an end 161 {e.g., evaporation end;
distal end) of the heat pipe 157 is exposed to a heat source, the fluid in the wick evaporates and
thus enters the gascous phase G as #f expands and flows towards the sccond end 163 {o.g.
condensation end; proximal end)  The second end 163 may be optionally in thermal
communication with one or more heat stoks 165 or another type of heat exchanger that draws

heat oul of the gas G The gas G then condenses back into a liguid L at the second end 163 and

[
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ts absorbed by the wick. The liquid L is then wicked back in & direction towards the first end
16l {e.g., evaporation end}.

jOO88] Fig. 9 illostrates an mstrument 100, The instrument 100 comprises a first arm 104, a
second arm 100, and a blade 108, The first ann includes a first gripper 130, and the second arm
106 includes a second gripper 132, The instrument 100 includes 3 switch 136 for moving the
blade 108 between an extended position and a rewracted position. The extended position is
lustrated 1 Fig. 9 where a distal end of the blade 108 is extended bevond a distal end of the
first arm 104 the second apm 106, The first arm 104, the second arm 106, and/or the blade 108
may be connected to 8 power sowrce 134, The instrument 100 includes a switch 138 for
supplying a therapy current from the powser source 134 to the first arm 104, the first gripper 130,
the second arm 106, the second gripper 132, the blade 108, or a combination thereoll A therapy
current may be delivered between the first arm 104 andfor first gripper 130 and the second amm
106 andior second gripper 132, A therapy curvent U may be delivered from the blade 108 i a
remote slectrods 124, A therapy cwrrent may be delivered from the blade 10¥ to one or both of
the first arm 104 andfor first gripper 130 and the second arm 106 andfor sccond gripper 1320 The
first arm 104 includes a first force receiving section 148, and the second arm 106 includes a
second force receiving section 142, Applying 8 force to one or both of the force receiving
sections 140, 142 causes the avms 104, 106 and the grppers 130, 132 1o separate and move away
from each other and from the blade 108

{0891 Fig. 10a illustrates an instrumment 100 comprising s first sealpel 156 and a second
scalpel 158 The first scalpel 156 comprises a first electrode 160 and a second electrade 162, A
first msulator 164 15 located between the first electrode 160 and the second scalpel 158 so that
the first electrode 160 i3 electrically insulated from the second scalpel 138, A second insulator
166 15 located between the second electrode 162 and the second sealpel 158 so that the second
clectrode 162 is clectrically insulsted from the second scalpel 158, The second sealpel 158 15
ilustrated in a fipst conflgoration 178 where the second scalpel 1538 18 refracted i a divection 168
so that a distal end of the second scalpel 158 does not extend beyond a distal end of the first and
second electrodes 160, 162, A therapy current € supplied by a source 134 (Fig. 1) can be passed
between the first and second electrodes 160, 162,

{8094 Fig. 10b illustrates an istroment 100 where the second scalpel 158 45 in 3 second

confignration 180, In the second configuration 180, the second scalpel 158 is extended v a



WO 2017/213619 PCT/US2016/035986

distal direction 170 so that @ distal end of the second scalpel 138 extends beyond a distal end of
the first and second electrodes 160, 162, A therapy current C supplied by a source 134 (Fig. 1)
can be passed between the second scalpel 158 and a remwote electrode 124,

{0091} Fig. 10¢ dlustrates an instrument 100 where the second scalpel 158 15 positioned
relative to the first and second electrodes 160, 162 so that a therapy cwrent € supplied by a
source 134 (Fig, 1) can be passed between the second scalpel 138 and the electrodes 160, 162,
{60921 Fig 10d Hustrates the second scalpel 158 in the second configoration beyond g distal
gnd of the first and second clectrodes 160, 162, The second scalpel can be a non-clectrosurgical
blade for cutting an object or anatomical feature,

{6093 Fig. 10c illustrates a second scalpel 158 comprising a first clectrode 172 and a second
electrode 174, An insulator 176 separates the electrodes 172, 174, The second scalpel 188 i
illustrated in a first configuration 178 where the second scalpel 158 is retracted in a proximal
direction 168 so that a distal end of the second scalpel 138 does not extend bevond a disial end of
the electrodes 160, 162, A therapy current € supplied by a source 134 (Fig 1) can be passed
between the first and second electrodes 160, 162,

8094} Fig, 10f illustrates the second scalpel 188 in a second configuration 180 where the
second scalpel 158 s extended i a distal divection 170 so that a distal end of the second scalpel
138 extends bevond a distal end of the clectrodes 160, 162, A therapy current € can be passed
hetween the first and second electrodes 172,174,

{6095] Any numerical values recited herein include all values from the lower valpe to the
upper value in increments of one unit provided that there Is a sepavation of at least 2 unils
between any fower vadue and any higher valoe, As an example, if # 15 stated that the amownt of g
component or a value of a process variable such as, for example, temperature, pressure, time and
the like is, for example, from 1 to 90, preforably from 20 to 8O, more preferably from 30 to 70, it
is intended thal values such as 1§ to 85, 22 to 68, 43 o 51, 30 to 32 etc. are expressly
grumerated in this specification. For values which are less than one, one unit is considered to be
80,0001, 0.001, 0.01 or 0.1 as approprigte, These are only examples of what is spectfically
miended and all possible combinations of numerical values hetween the lowest value and the
highest value cnumerated are o he considered to be oxpressly stated m this application in a
sintilar manner. A can be seen, the teachiog of amounds expressed as "parts by weight™ herein

also contemplates the same ranges expressed 1n terms of percent by weight. Thus, an expression
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m the Detatled Description of the Teachings of a range in terms of at "'x7 parls by weight of the
resalfing polymenie blend composition” also contemplates a teaching of ranges of same recited
amount of "x" in percent by weight of the resulting polymeric blend compeosition.”

{0096] Unless otherwise stated, all ranges include both endpoints and all numbers between
the endpoints, The use of "abowt” or "approximately” in connection with a range applies to bath
ends of the range. Thuos, "about 20 to 30" is intended fo cover "sbout 20 to about 30", meloasive
of at least the specified endpoinis.

[00971  The disclosures of all wticles and references, mchuding patent applications and
publications, are incorporated by reference for all purposes. The term "vonsisting essentially of”
to deseribe a combination shall include the elements, ingredients, components o s identified,
and such other elements ingredients, components or steps that do not materially affect the basic
and novel characteristics of the combination. The use of the terms "comprising” or "ncluding” 1o
deseribe combinations of clements, ingredients, components or steps herein also contemplates
embodiments that consist essentially of the elements, ingredients, components or steps.

{0981 Ploral clements, mgredients, components or steps can be provided by a single
mfegrated element, ingredient, component ov sfep. Allernatively, g single integrated element,
ingredient, component or step might be divided nto separate plural clements, ingredicuts,
components or steps, The disclosture of "8 or "one” o describe an element, ingredient,
component or step is not intended to foreclose additional elements, ingredients, components or
steps,

[B09% It s understood that the above deseription s mtended to be illustrative and not
restrictive. Many anbodbuents as well 88 many applications besides the examples provided will
be apparent to those of skill in the art upon reading the above description. The scope of the
texchings should, therefore, be determined not with reference o the sbove description, but
should instead be determined with reference to the appended claims, glong with the full scope of
gauivalents 1o which such claimy are entitled. The discloswres of all articles and references,
including patent gpplications and publications, are incorporated by ref ¢ for all purposes,
The omission in the following claims of any aspect of subject matter that is disclosed herein s
not a disclaimer of such subject matier, nor should # be regarded that the inventors did not

consider such subject matter 1o be part of the disclosed mventive subject matter.

[
¥
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CLAIMS

1) An instroment comprising:

i a frst arm, the first amm meludes g hamen e commupnication with a sowrce of
irrigation fuid, the first am includes one or more outlets in communication with
the umen for delivering the wrigation fluid from the source to g surgical site;

H, asecondarm;and
i, ablade
wherein the instrument 8 swifchable between a first configuration and a second
cofiguration,
wherein i the first configuration, the instroment 18 configured to debiver a hist therapy
current through a distal end of the first arm, a distal end of the second arm, or both, and
wherein in the sccond configuration, a distal end of the blade extends beyond the distal

end of the fiest arm and beyond the distal end of the second arm.

e The mstrument of claim 1, wherem the blade is an electrosurgical blade,

33 The instrument of claim 1, wherein the blade is a non-clectrosurgical scalpel.

4) The mstrument of claim 1, wherein the st arm extends generally parallel o the second
arm.

53 The instrument of claim 1, wherein the second arm includes a lumen in communication

with the sonrce of brigation fluid, the second srm includes one or more oatlets i communication

with the humen of the second arm for delivering the trrigation fiuid to the surgical site.

6} The nstrument of claim 3, wherein the first arm, the second arm, or both comprise a

hanen including & heat pipe, andfor a humen in communication with 4 source of snction.

gl The instrument of claim 1, wherein among the first s and the second s, the
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flurd, one or more lomen in communication with a sonree of suction, and one or more lumen

mcluding @ heat pipe.

8} The instrument of claim 1, wherein the first configuration i3 a bipolar electrosurgical

confignration where the first therapy current 18 delivered between the first arm and the second

arm.
N The mstrument of claim 1, wherein the blade 13 moveable, and

wherein i the fivst configuration, a distal end of the blade 35 retracted proximal to the

distal end of the first arm and the distal end the second arm.

1) The instrument of claim 1, wherein the sccond configuration 1s & monopolar
electrosurgical configuration where a second therapy current is delivered from the blade to a

remnote alectrode,

11y The instrument of claim 1, wherein the sccond configuration is a bipolar electrosurgical
configuration where a second therapy cuwrrent is delivered between the blade and one or both of

the first arm and the second arm.

) The instrument of claim 10, wherein one or both of the fisst arm and the second arm are

moved towards the blade in the second configuration.

13y The instrwment of claim 12, wherein the heat pipe includes a fluid that transfers heat from
the distal end of the heat pipe to the proximal end of the heat pipe so that a tip of the

corresponding first arm and/or second anm is cooled during use.

14y The instrument of claim 13, wherein the instrument Includes 1 heat sink that ivin

cormmunicgtion with the proximal end of the heat pipe,

15} Axn instrament comprising:
Lo a first scalpel comprising:

a.  a first electrode, and

b2
(¥
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b, a second electrode;
. asecond scalpel located between the first clectrode and the second electrode;
i, a fiest insulator located between the first electrode and the second scalpel so
that the first elecirode and the second scalpel are electrically jnsolated from
cach other; and
iv.  a second mmsulator located between the second clectrode and the second
scalpel so that the second electrode and the sccond scalpel are slectrically
msulated from cach other,
wherein the instrument s switchable between a fiest configuration and a second
configuration,
wherein in the first configuration, the second scalpel is retracted so that a distal end of the
second sealpel does not extend hevond a distal end of the first sealpel, and the instrument s
contignred to deliver a Nirst therapy carrent through the first arm, the second arm, or both, and
wherein in the seeond configuration, the second scalpel extends beyond 2 distal end of

fivst electrode and g distal end of the second electrode.

16)  The instrument of claim 15, wherein the second scalpel is an electrosurgical scalpel.

17y The mnstrument of claim 15, wherein the second scalpel is a nov-electrosurgical sealpel.

18 The instrument of claim 13, wherein the first electrode extends generally paraliel to the
iR} it £ tof claim 13, wherein the first electrode extends ¢ Hh Helto

second electrode.

19} The mstrument of clatm 15, wherein the first configuration is 3 bipolar electrosurgical
configuration where the fivst therapy current is dehivered between the first electrode and the

second slectrode.

20y The instrument of claim 15, wherein the second configuration is a monopolar
electrosurgical configuration where a second therapy current is delivered from the second scalped

to a remote slectrode,
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21y The instrument of claim 15, wherein the second configuration is a bipolar electrosurgical
configuration where a second therapy current is delivered between the second scalpel and one or

both of the first electrode and the second electrode.

22} The instrument of claim 15, wherein in the first configuration, a first thetapy curtent is
delivered between the first electrode and the second electrode, and in the second configuration, a

therapy current is prevented from being delivered between the first electrode and the second

glectrode.
23y The instrument of clabm 15, wherein the sceond scalpel is & bipolar electrosurgical scalpel

having g third electrode and a fowth electrode

wherein the first confignration is a bipolar clectroswrgical confipuration where the first
therapy current 1s delivered belween the first electrode and the second electrode, and

wherein the second configuration is a bipolar electrosurgical configuration where a

second therapy current is delivered between the third electrode and the fourth electrode.

24y Aninstrument comprising:
a forceps comprising:
i afirst army, the fivst arm having a frst gripper;
it @ second arm, the second arm having a second gripper; and
g amoveable blade;
wherein the first arm and the second arm cross over ene another,
wherein the tustrument 13 switchable between o first configuration and a second
configuration,
wherein in the first configuration, the instrument s configured to deliver a fivst therapy
current through the fivst avny, the second aroy, or both, and the blade s free from extending
beyond a distal end of the Orst arm and a distal end of the second arm, and
wherein in the second configuration, the blade extends beyond the distal end of the first

arm and the distal end of the second arm.
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25} The imstrument of clanm 24, wherein the first arm includes a force receiving section and
the second arm includes a foree recerving sechion, and
wherein applying a force to one or both of the force receiving sections causes the first

gripper and the second gripper o separate.

26y The mstrument of claim 24, wherein the fisst gripper, the second grippet, or both

comprise a paddle tip or a teardrop tip.

]
-3
Bt

The instrument of claim 24, wherein the blade is an electrosurgical blade,

2RY  The instrument of claims 24, wherein the blade 1s a non-electrosurgical scalpel.

2% The instrument of claim 24, wherein the first configuration is a bipolar elecirosurgical
configuratinn where the fivst therapy current is delivered between the first arm and the second

arin,

3 The instrument of claim 24, wherein the second configuration is @ monopolar
electrosurgical configuration where a second therapy current is delivered from the blade to n

remote electrode.

31} The instroment of clatm 24, wherein the second configuration is a bipolar electrosurgical
confignration where g second therapy current is delivered between the blade and one or both of

the first arm and the second am.

32} The mstrument of claim 24, wherein in a steady state configuration, the fivst gripper and

the second gripper are v a closed position.



WO 2017/213619 PCT/US2016/035986

100

S

104 ~a W@ﬁ\\




WO 2017/213619 PCT/US2016/035986

AAAAA R
e

SUSRRNERY




WO 2017/213619

e
AR SN
o \\:\4 o

R
R,

124

162
™

R Ta-{

N

PCT/US2016/035986

N

INCS

N




WO 2017/213619 PCT/US2016/035986

457

104,

16 TN 157 , ﬂ H
159

161 \

100 o

T st e
4 B 2 NN =
\ 5 N‘gf(«- M‘MWW ...............................




PCT/US2016/035986

WO 2017/213619

Fig. 7a

Fig. 7e

Fig. 7b

Fiqg. 7¢




PCT/US2016/035986

WO 2017/213619

&7

Fig. 10a

g. 10b

B s
L -
\ w
m. Wnnld o
oty S S
= = j
4
I V)
“a G L ¥
sl

L i

v

ko




PCT/US2016/035986

WO 2017/213619

o e, s
. - Eo -
)
F
g
g
:
:
:
:
:
H
H 2
: -
K -\\\ o’
i o
i -
:
:
:
:
:
:
:
:
:

77

Y
S
N

i

e . o]
eurrr gt G2

3
3
¥

[ A e

W




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2016/035986
A. CLASSIFICATION OF SUBJECT MATTER
INV. A61B18/14 A61B17/28 A61B17/295
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61B

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

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

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 2016/051314 Al (BATCHELOR KESTER J [US]
ET AL) 25 February 2016 (2016-02-25)

Y paragraphs [0028], [0035] - [0038],
[0054] - [0056], [0065]; figures 1-3,
6A-7B

24-32
1-14

Y US 2003/216733 Al (MCCLURKEN MICHAEL E
[US] ET AL) 20 November 2003 (2003-11-20)
paragraphs [0090] - [0092], [0109];
figures 1-8

1-14

Y US 20127095458 Al (CYBULSKI JAMES S [US] 7
ET AL) 19 April 2012 (2012-04-19)
paragraphs [0047] - [0052]; figure s

A US 6 558 385 B1 (MCCLURKEN MICHAEL E [US]
ET AL) 6 May 2003 (2003-05-06)

figures 4,17-21

1-14,
24-32

See patent family annex.

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

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

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

- "X" document of particular relevance; the claimed invention cannot be
filing date

considered novel or cannot be considered to involve an inventive

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

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

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

step when the document is taken alone

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

"&" document member of the same patent family

Date of the actual completion of the international search

12 January 2017

Date of mailing of the international search report

15/03/2017

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Tomelleri, C

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




International application No.
INTERNATIONAL SEARCH REPORT PCT/US2016/035986
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-14, 24-32
Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/ US2016/ 035986

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-14, 24-32
Electrosurgical instrument with irrigation
1.1. claims: 24-32

Electrosurgical Forceps

2. claims: 15-23

Electrosurgical instruments with scalpels




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2016/035986
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2016051314 Al 25-02-2016 CN 105682592 A 15-06-2016
EP 3052041 Al 10-08-2016
EP 3134019 Al 01-03-2017
JP 2017500968 A 12-01-2017
US 2016051273 Al 25-02-2016
US 2016051275 Al 25-02-2016
US 2016051314 Al 25-02-2016
WO 2016028835 Al 25-02-2016
WO 2016028867 Al 25-02-2016
WO 2016028882 Al 25-02-2016

US 2003216733 Al 20-11-2003 AU 2003239473 Al 02-12-2003
EP 1503687 A2 09-02-2005
JP 2005525861 A 02-09-2005
US 2003216733 Al 20-11-2003
US 2005010212 Al 13-01-2005
US 2006116675 Al 01-06-2006
WO 03096880 A2 27-11-2003

US 2012095458 Al 19-04-2012 CA 2768610 Al 28-01-2010
CN 102159140 A 17-08-2011
CN 103961177 A 06-08-2014
EA 201100251 Al 31-10-2011
EP 2317931 A2 11-05-2011
JP 2011528950 A 01-12-2011
US 2010022824 Al 28-01-2010
US 2012095458 Al 19-04-2012
US 2013303846 Al 14-11-2013
WO 2010011781 A2 28-01-2010

US 6558385 Bl 06-05-2003 AT 428363 T 15-05-2009
AU 9297201 A 02-04-2002
EP 1318758 Al 18-06-2003
EP 2011446 A2 07-01-2009
ES 2550933 T3 13-11-2015
JP 5216180 B2 19-06-2013
JP 2004508875 A 25-03-2004
us 6558385 Bl 06-05-2003
US 2003114850 Al 19-06-2003
US 2006100619 Al 11-05-2006
US 2010100095 Al 22-04-2010
WO 0224089 Al 28-03-2002

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




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report

