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ULTRAPOLAR ELECTROSURGERY BLADE WITH CONDUCTIVE CONTACTS ON TOP,
BOTTOM, SIDES AND CUTTING EDGE OF BLADE

CROSS-REFERENCE TO RELATED APPLICATRING

This apphication relates 1o provisional patent appheations having Serial Nos.
62/467.739 and 625376213 wd their relsted wtility application having Serial No.
15/913,569, filed on March 6, 2018, Further, this application clains priority to provisional
patent applicstion having Sertal No. 62/470,400, filed March 13, 2017, and provisional
patent application having Serial No. 82/576 222, filed Qoiober 24, 2017, which ave all herein

incorporated by relerence in their entireties

FIELD OF INVENTION

The present nvention i generally directed © an ultrapolar electrosurgery blade and
an ultrapolar electrosurgery blade assembly which uses monopolar epergy in & bipolar mode
for cutting and coagulation. The altmpodar eleciosurgery blade is the same as that disclosed
in provisional applications having Serial Ne. S3/467 739 and Senal No. 62/576,213 and
their related utility patent apphication having Serfal No. 15913,569 [which includes top and
bottom thin clongated conductive members in vertical aligoment with one another and
spaced gpart from one another along their lengths where each of the dongated conductive
members {one of which fubctions gs an active electrode while the other fnctons as a rétuimn
slectrode) includes opposing planar sides, a sharp cutting end, and an opposite non-cutting
enid; snd a non-conductive coating covering both opposing sides of the top and bottom thin
clongated comductive mombers and the space between them where at Teast a portion of the
cutting ends of the top and bottom elongated condictive members and theiy opposite non-
cutting ends remain exposed] but also further includes an achive conductive laver and a
return conductive fayer on each side of the non-conductive coating that covers the top and
bottom thin clongated conductive members. The return conductive layers on each side of
the non-conductive coating may be joined by & retumn conduetive Jayer that extends over a
nop~conductive top or bottom of the ultrapolar electrosurgery blade thereby providing a
continpous return conductive layer that extends frons one non-conductive cogting side of the
phrapolar electroswrgery blade 1o the other non-conductive coating side of the ulirapolar

electrosurgery blade.  Similarly, the active conductive lavers on each side of the non-
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eonductive goating raay be joined by an active conductive layer that extends over a non-
conductive top or buottom of the ultrapolar electrosurgery blade thereby providing a
continuwous active conductive layer that éxtends from one non~conductive coating side of the
ulirapolar glectrosurgery blade 1o the other pon-conductive cogting side of the altrapolar
clectrosurgery blade.  The ulapolar electrosurgery blade may firther sxlude a non-
conductive support memberisocket having two openings therein i vertical alignment with
one another where a portion of the top and bottom thin clongated conductive members
located near thelr non-cutting ends are respectively contained within ong of the twe
openings of the support membersocket so that the ultrapolar slectroswrgery blade of the
present invention can be seated and retained within an electrosurgery penctl. The altrapolar
electrosurgery blade of the present invention is capable of cutting tissue with the sharp
conductive vutting ends of the blade without using RF energy as will as cutting tssue with
the sharp non~conductive culting endiedge that is located bebween the sharp conduetive
cutting ends.  In addition, the ultrapolar electrosurgery blade of the present fnvention is
capable of coapulating tssue ambior enhanced cutting of tissug by supplying low power to
the ultrapolar slectrosargery blade, and simultanecusly cutting and coagulating tssue by
cutting Hssue with the sharp cutting ends of the ultrapolar clectrosurgery blade whils
coagulating Hasue by apphving fow power to the ultrapolar electrosurgery hlade.

The present invention Is alse directed o an ultrapolar elecirosurgery blade assembly
with argon beam capability which  icludes the previously described  ultmapolar
electrosurgery bade, a non-conductive tube member having 8 hollow tubular shaped
apentng contaned therein and a slot where the slot is posttioned over the top of the
ultrapolar electrosurgery blade, and a conductive hollow tnbular member contained within at
{east a portion of the non~conductive tabe membar where the conductive hollow tubular
member includes a conductive projection extending fronr an end of the conductive hollow
tubulay member contained within the non-conductive tube member, Argon pas that s
supplied through the conductive hollow tebular member and into the nos-conductive tube
member 15 fonzed and directed by the condoctive projection of the conductive hollow
tubular member, The noneconductive coating is & continuous coating that also fills any spage
located between the sharp cutting ends of the top and botton thin clongated conductive
members fo oreate & sharp non-conductive cuthing end of the ulivapolar electrosurgery blade
located between the sharp conductive Cutting ends of the wp and bottom thin clongated
eonductive members.  The conductive holow tubular member contained within the aon-

conductive tube member may also inchude a slof that iy positionsd over a top portion of the
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ultrapolar electrosurgery blade.  The ultrapolar slectrosurgery

blade assembly with argon
beany capability provides argon plasma coagulation of tissue andior argon plasma assisted
cutting and‘or argon plastog assisted coagulation of tissue depending on the location and

configuration of the active and return electrodes and the active and return contact lavers of

i

the ultrapolar electrosurgery blade.

BACKGROUND OF THE INVENTION

Electrosurgery  uses an RY  plectrosurgical  generator (alyo known as an
electrosurgical unit or ESU and a haudpiece with an electrode o provide high fregaency,
10 aliemnating madio freguency (REY current inpul at various vollages o cwt or coagnlate
biological tissue. The handpiece may be 4 monopolar instrument with one glectrode or 8
bipolar instrument with two electrodes.  When using & monpolar instroment, 8 retun
clectrede pad 15 attached o the patient and the high frequency electrical curent flows from
the generator, to the monopolar instroment, through the patient to the patient retura electrode
15 pad, and back 1o the gencrator,  Monopolar cloctrosurgery is commonly used due to s
versatility and effectivencss.  However, the high power necessary to conducl monopolar
glectrosurgery and the excessive heat generated with monopolar electrosurgery can cause
excessive tissue damage and necrosis of the tissoe becawse the retarit electrode positioned on

the back of the patient causes high voltage and high RF energy to pass through the patient.
20 iIn bipolar electrosurgery, active output and patient return functions both oceur at the
surgery site bocause both the active and return electrodes are contained i the bipolar
instrument.  Therefore, the path of the electrical current is confined o the biological tssee
located hetween the getive and retum electrndes,  Although Mpolar electrosurgery enables

the use of lower voltages and less energy and thereby reduces or eliminates the Hkelthood of

Lk
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tissue damnage and sparking associated with monopolar electrosurgery, 1 has himited ability
to cat and coagulate large bleeding areas.

Since surgical tools and devices currently avatlable to smrgeons require switching
between cuiting and coagulation modes during the surgical procedure, there 15 a need fora
surgieal device or tool that enables g surgeon or user{o ptilize the best methods waed for
30 cutling and cessation of bleeding at the surgical site at the same tuve, or sinwlianeousty, m
addition 1o being able W use them separaiely, An electrosurgory blade having a sharp edge
for cutting aud RF fur cosgulation wonld met this need.  The ultvapolar electrosurgery

blade of the present mvention which uses monopolar engrgy i @ bipolar wode has shagp
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cutting edges made of a hard comductive matenial, such as stainfess steel, tungsten, ete, that
are separated by a sharp non-conductive cutting edge that van all be used for precisely
cutting tissue withont the use of any RF energy. Hosvever, RE energy can also be used with
the ultrapolar electrosurgery blade of the present invention for coagulation. When low
voltage is used to supply power o the ultrapolar clectrosurgery blade of the present
invention for coagulation, the sharp cutting edges of the nlirapolar electrosurgery blade can
simutaneously be wsed for cutting without the need to provide higher voltage o the
ultrapolar electrosurgery blade 1o carvy ont the cutting. Therefore, there is 1o need 1o switch
over 1o 8 cutting mode o perform cutling and instead both cutling and coaguiation can he
performed simultancously at low power levels supphied from the gererator.

There is also g need for g surgical ool or device that enables a surgeon or user to ase
low power monopolar energy w3 bipolar mode while performing slectrosuargery to avoid or
ehinnnate carrent drversion, fo reduce or eliminate lateral damage to the patient’s tissue, and
o inorease accuracy and efficiency of the surgery and decrease operating time. The low
power used 0 employ the ultrapolar electrosurgery blade of the present invention for bath
cutting and cosgulation substantially reduces the damage © the fateral tissoe and the tissue
will not stick 1o the ultrapolar blade. Further, since the ultrapolar electrosurgery blade of the
prosent invention includes top and bottom conductive membersfelectrodes, a8 well &g active
angd return conductive contact layers, that are all attached 1o the generator, only @ very singll
amount of & patient’s tissue lovated between the electrades or conductive contact lavers, of
adjacent {o the electrodes or conductive contact Tayers, is included m the Sircuit thereby
elimingting the nisk of current diversion to other parts of the patient that can docur in
monopolar systems where the entire patient s in the cirous.

iy also common 1o yse argon beam coagulators dQuning electrosurgery. o argon
bemm coagulation (ABC), plasma is applied to tissue by a directed beam of lonized argon
gas {plasmy) which causes a untorm and shallow coagulation surface thereby stopping
bMlood loss. In some instances, electrosurgery s often the best method for cutting and argon
beam coagulation s oflen the best method for cessation of bleeding duning surgery,
Surgeons typically need 0 switeh between argon beam coagulation and clectrosurgery
modes depending on what is happening during the surgery and what they need o achieve at
a particolar point in the surgery such as making fncisions in tissue by cotting, or stopping the
bleeding at the surgical sie. Therefore, there 1s alst » need for a surgical device or tool that
enables & surgeon o user o perform electrosurgery with an slectrosurzary blade and

coagulate tissue using avgon beam coagulation ai the surpical site af the sane time or
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simuliancously, without the need to swiich bepween argon beam coagulation and
slectrosurgery modes.  Further still, there is also a nead for an electrosurgival device that
enables & user or surgeon to chaose from a nunber of different separate or combined figsue
cutting and cosgulation metheds since different methods may work best depending on the
surgical procedure and circnnstances that present themselves during surgery.

The ulirapolar electrosurgery blade assembly with argon beam capability of the
present imvention I8 capable of coagelating o patient’s tissue using srgon plasma alone
without contacting the patient’s tissug {(i.e. non-contact argon beam coagulation). In this
cmbadiment of the ultrapolar electrosurgery blade assembly, an exposed portion of the
return electrode of the ultrapolar electrosurgery blade iy positioned near the twop of the
clectrosurgery blade such that it is in aligment with the conductive hollow twbalar member
through which the argon gas i3 introduced and the conductive projection extending from an
end of the conductive tube member so that a complete cirenit is formed to iomze the srgon
gas for argon plasma vosgulation. The ultrapolar electrosurgery blade assembly of the
present mvention s alsn capable of cutting & patient’s fissue using the sharp culling edge
{comprising both condoctive and non-conductive materals) of the wiapolar blade alone
without any use of RF energy and without any use of argon plasma. The ultrapolar
electrosurgery blade assembly of the present mvention can alse eahance the cutting of a
patient’s tissue using the sharp condnetive culting edges of the altrapolar blade by also
supplying RE energy o the ultrapolar electrosurgery blade.  Morcover, the ultmpolar
electrosurgery blade assembly of the present invention having a sharp cutting edpe and
argon beam capability cuables a user or surgeon to simultancously perfrm cutting and
coapuiation without the need to switch between cufting and coagulation modes by
porfornung argon plasma assisted cotting and coagudation.  For example, the sharp cutting
edge of the oltrapolar blade can be used without any RE cnergy fw cutting while the
conductive tube through which the argon gas ® intreduced, and which is contained within
the non-conductve tabe, iy activated and directed 1o provide jonized argon gas for argon
plasma cosgulation of tissue.  In another example, low power may be apphed to the
uitrapolar blade to coagulate tissue or enhance cutting of tissue while the conductive tube
through which the grgon gas i3 mupoduced, and which is contained within the non-
conductive tube, 18 activated and directed 1o provide fonized argon gas for argon plasma
coggulation of tissue,

Both the ultrapolar electroswrgery blade of the present ivention and the wltrapoiar

electrosurgery hlade assembly having argon heam capability of the present invention could
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he psed with an electrosurgery handpiece/pencil with smoke evacuation capability or an
slectrosurgery handpieee/pencit without smoke evacuation capability. Both the ultrapolar
slectrosurgery blade of the present invention and the ultrapolar elecirosurgery blade
assembly having srgon beam capability of the present invention enable the surgeon or user
o increase both the efficiency and gocuracy of the surgery by enahling the surgeon or user
o perform different methods of cutting and coagulating tissue either sepavately or
stmuaneousty. by inslances where tissue calting and cosgulabion are performed at the same
tme without switching between modes or methods, operating time is decreased and the
lateral damage o the tssue is reduced or eliminated. Further, wse of monopolar engrgy Mg
bipolar mode with the ultrapolar electrosurgery blade of the present vention and the
ulirapolar electrosargery Made assembly with argon boam capability of the present iyvention
exsentially elinunates the risk of current diversion that can occrr in monopolar systems. In
addition, perforpmng both fssue cutting and coagulation af the same fime slong with smoke
evacuation will protect the surgeon and staff Frons inhaling simoke and parieles. it will also
gnable the surgeon or user o more clearly view the surgical site to ensure accuracy during
the procedure without the need to stop and switch modes in order o stop bleeding at the

surgery site before bemg able to clearly see the surgreal site.

SUMMARY OF THE INVENTION

The present invention v directed to an ultrapolar clectrosurgery blade which uses
monopetar cnergy i a bipolar mede and which includes a) top and bottom thin clongated
conductive members o vertical alignment with one another and apaced apart from one
another along their lengths where cach of the top and bottory thin elongaied conductive
menmbers inchudes opposing planar sides, a sharp cutting end for cutiing, snd an opposite
non-cutting end, b} a non-conductive coating covering both opposing planar sides of the top
and botiom thin elongated condpctive mombers and the space located betwesn them to
create opposing non-conductive sides of the ultrapolar clectrosurgery blade where the
cutting ends of the thin clongated vonductive members and their opposite non-cutting euds
remaiy exposed, and ¢} both return and asctive conductive contact lavers positioned on each
of the opposing non-conductive sides of the ultvapolar electrosurgery blade. During use, one
of the top and bottom thin clongated conductive members functions as an dotive electrode
while the other thin elongsted conductive member functions as 8 retumn electrode,  Further,

the return conductive contact lavers located on both opposing son-conductive sides of the
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altrapolar electroswrgery Mlade may be in compuumcation with the son-cutting ond of the
thin elongated conductive member that functions as a return electrode and the active
conductive contact layers located on both opposing non-conductive sides of the wltrapolar

clectrosurgery Bade may be in communication with the now-cutting end of the thin

i

clongated conductive mentber that functions gs an active clectrode. In addition, the return
counductive contact layers on the opposing non-condoctive sides of the ultrapolar
electrosurgery blade may be connected 0 one another by extending the relum conductive
contact layers over & top or bottom of the ultrapolar electrosurpery blade and the active
conductive contact lavers on the opposing non~conductive sides of the ultrapolar
Y clectrosurgery blade may be comnected 1o ong another by extending the active conduciive
contact fayvers over a top ot bottor of the ultrgpolar electrosurgery blade.

The ultrapolar slectrosurgery blade may further melude a ponsconductive support
membersocket having two openings thersin positioned Wy vertical alignment with one
another wherein & portion of each of the top and bottom thin elongated conductive members

15 lecated near thelr non-cutting ends are respectively contained within ong of the twe
openinzs of the support member'socket 5o that the ultrapolar cleetrosurgery Made of the
present invention can be seated within, and connected o, an electrosurgery pencil. The non-
conductive support member may have differeni configurations and shapes depending on
whether the ultrapolgr slectrosurgery blade is used in a telescopre or non-telescopic

2 electrosurgery pencil

The top and bottom thin elongated conductive members tay be formed from a single
thin conductive momber having vertically aligned top and bottom clongated condugtive
members spaced apart from one another along their lengths with cach having 3 separate
sharp cutting end at one end and 8 non-cutiing end at thetr opposite cads where thew non-~

I3 cutting ends are jeined. The non-conductive coating may then be applied to the single thin
conductive member {which includes the top and bottom elongated conductive members and
the space located between the top and bottom elongated conductive mambers) to form an
electrosurgery blade where af least & portion of the cutiing ends of the top and hottom
glongated conductive members and therr joined opposing non-gutting ends romain exposed

30 and not covered by the non-conductive coating.  The jotned nun-cutting ends of the top and

bottom elongated conductive members can then be removed 1o produce separately exposed
and unconnected non~cutting ends for the top and bottom clongared conductive members
which can be respectively inserted into 8 nop-conductive suppon member/socket having two

openings (as described above).

.k
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using a single thin conductive member having vertically aligned top and bottom elongated
conductive members spaced apart from one another along their lengths with sepavale sharp

cutting onds at one end and joined opposite non-cutiing eads where the joined ends are later

i

removed to produce separate non-cutiing ends i that it Hoiliates the constraction and

production of the sltvapolar clectrosurgery blade by providing & unitary component fiw

creating separate clemenis of the blade thereby ncressing the consistenicy and acouracy of

the blades. Another advantage of this type of formation of the ulirapolar clectrosurgery

blades are the increassd efficiencies in the production of the blades and the reduction in

Y production costs. Sttt another advantage of this type of blade fonmation for the ultapolar
electrosurgery hlade of the present invention is that it enhanees the strength of the Made as
well as the proper functioning of the blade.

I one exemplary embodiment of the lirapolar electrosurgery blade of the present
invention, the non-conductive coating covers at feast a portion of the top of the top thin

15 elongated conductive member angd st least & portion of the botiom of the bottom thin
slongated conductive member.  The vop-conduciive couting may be a continuous coating
that also fills In any space Jovated between the sharp cutting ends of the top and botlown thin
elongaied conductive members.  In another exenplary cmbodiment of the altrapolar
electrosurgery blade of the present invention, a portion of the top of the top thin clongated

2 conductive momber s exposed between portions of the non-conductive comting loeated on
fhe top of the electrosurgery blade and & portion of the botior of the bottom thin elongated
gonductive member is exposed between portions of the nen-conductive coating located on
the bottom of the electrosurgery blade. The ultrapolar electrosurgery blade of the present
ivvention may have a sharp cutling edge that s comprised of the sharp cutling ends of the

35 top and bottom thin clongaied conductive momibors separated by sharp non-cutiing ond
comprised of the non-conductive coating.

The top and bottom thin elongated conductive members (as well as the single thin
comductive member that the top and boltom elongated mernbery may be formed from) may
pomprise a hard moetal such as, for exatple, stainless steel, ttamum, and? or tungsten, The

30 pon-conductive coating of the wlivapolar elecirosurgery blade of the present invention gnd

the nor-condactive support member may be comprised of 8 ceramic roaterial. The retum
and active contact layers are conductive layers and may comprise stainless sieel, copper,

amd/or ungsten.
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The vltrapolar electrosurgery blade of the present invention which uses mwonopolar
snerey i a ipolar mode has sharp cutting edges made of 8 hard conductive matenial; such
as staindess sieel, tungsten, ete. that are separated by a sharp nov-conductive cutiing edge

that can all be used for precisely cutting dissue without the use of any RF energy. However,

i

RF ensrgy can also be used with the ultrapolar clectrosurgery blade of the present invention
for performing tssue coagulation anddor for enhancing tissue colting using the ultrapolar
electrosurgery blade.  When low vollage is used o supply power to the ultrapolay
electrosurgery blade of the preyent invention for coagulation, the sharp cutting edges of the
ultrapolar electrosurgsry blade can simultancously be used for cutting without the need to
10 provide higher voltage to the ultrapolar electrosurgery blade to carry out the cutting.
Therelfore, there 18 no need to switch over 1o 8 cutling mode to parform cutting and instead
both cutting and coagulation van be performed smultancously at fow power levels supplied
from the generator.
Omnly very low power 1s reguired 10 employ the olirapolar electrosurgery blade of the
13 present invention for both cutting and coagulation thus substantially reducing the damage to
3 patient’s lateral tssue.  Cutting s performed uasing the sharp cutting edge/end of the
ulirapolar blade and coagulation can be performed using any of the conductive members or
conductive contact layvers (hat comprise part of the blade. For example, low power can be
supplied o the oltrapelar elecirosurgery blade of the present invention and the exposed
20 sharp comductive cutting onds of the clongated conductive members covered by the non-
conductive coating can be wsed to coagulate tissue. By another example, Tow power can be
supplicd to the ulrgpolsr clectrosurgery blade of the present invention and tissue
coagulation can be performed by tilting the ultrapolar slectrosurgery blade of the present
ivvention on its side so that active and return condoctive lavers located on the non-~
33 conductive costing of the ultrapolar clecirosurgery blade come into comtact with the
patient’s tssee o scal small vessels and stop the bleeding Further, sincs the ultrapolar
electrosurgery blade of the present invenbion includes sctive and retamn conductive
members/eloctrodes that are both atfached to the genertor, ondy a very smoall amount of
patient’s Gssue located hetween the electrodes or adjacent 1o the glectrodes is included o the
30 gireut thoreby elinunating the risk of current diversion to other parts of the patient that can
gocut i monopolar systerns where the entire patient 13 in the circuit.
The present invertion 1§ also directed 0 an ultrapolar electrosurgery blade assembly
having argon beam capability, The ultrapolar electrosurgery hade assembly of the present

invention inchudes the ultrapolar electrosurgery blade deseribed above and further includes a
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non-condnctive tube miember having a hollow tubular shaped opening contained therein and
a stot where the slot iy positioned over the top of the vltrapolar slectrosurpery blade, and 3
condnctive hollow tubular member contained within at least a portion of the non-conductive

tuhe member.  In one oxemplaty cmbodiment of the ultgpolar clectrosurgery blade

i

assembly of the prosent invention, a portion of the top of the top thin slongated conductive
member 18 exposed between portions of the non-conductive coating located on the top of the
altrapolar electrosurgery blade and contamed withun the nop-conductive tube member and
the ultrapolar electrowrgery blade assembly further includes z conductive projection
sxiending from the conductive hollow fubular member contained within the nos-conductive
10 tube wember. In another exemplary embodiment of the oltvapolar clecirosoreery blade
assembly of the present invention, the pon-conductive coating covers the top of the top thin
elengated conductive member located between the conductive hollow twbular member and
the exposed cotting end of the {op thin clongated conductive member and the ulirapolar
electrosurgery blade assembly further Includes a conductive projection extending from an
15 end of the conductive hollow tbular member contained within the non-conduchive tuhe
mener,

The conductive hollow tubular member contained within the non~conductive tube
mernber may include & slot that, hike the slot in the non-conduciive tube member, s also
positioned over at feast a portion of the top of the alteapolar electrosyrgery blade.  Like the

2t top and bottom thin clongated conductive menvbers of the ulirapolar electrosurgery blade,
he conductive hollow tubular member, as well ag the condoctive projections, may comprise
& hard metal such gs, for example, stainless steed, taniumn, and! or tungsten,  Fonther, like
the non-conductive corting of the ultrapolar electrosurgery blade, the non-conductive tube
member may be comprised of & ceramic matenal.

a3 The olimpolar clectrosurgery blade assembly with srgon beam capability of the
prosent invention is capable of coaguelating a patient’s fissye wying argon plasma alone
without contacting the patient’s tissue (Lo non-contact argon beam coagulation). In this
embodiment of the plpapolar electrosurgery blade assembly, an exposed portion of the
return electrode of the ulapolar clectrosurgery hlade i positioned near the top of the

30 electrosurgery blade such that 1 is i alignment with the conductive hollow tubulsr member

throngh which the argon gas i introduced and the conductive projection extending from an

end of the conductive tube nember so that a complete circutt s formed o onize the argon

gas for argon plasma coagulation. The ulrapolar slectrosurgery blade assembly of the

present mventing is also capable of colting a patient’s asue psing the sharp cutting adge
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{comprising both conductive and non-conductive materials) of the wlirapolar blade alone
withowt any we of R¥F energy and withont any use of argon plasma.  The ulttapolar
slectrosurgery blade assembly of the present inveontion can also enhance the cutting of 8
pationt’s tssue using the sharp conductive cutting edges of the altrapolar blade by also
supplying REF cnergy to the ultrapolar clectrosurgery blade.  Moreover, the ultrapolar
electrosurgery blade assembly of the present mvention having a shap oufting edge and
argon beam capabilily enables a user or sprgeon to simultaneousty perform cutling and
coagulation without the need o switch between cutiing and coagulation modes by
performing argon plavma assisted cafting and coagulation.  For example, the sharp cutting
edge of the oltvapolar blade can be used withowt any RF energy for cutling while the
conductive tube through which the argon gas s introduced, snd which is contamed within
the non-conductive tube, s activated and directed to provide tomized argon gas for argon
plauma cosgulation of fsspe.  In another example, low power may be apphed to the
plhtrapolar Made fo cosgulate tissge or enhance cutting of fissue while the conductive whe
theough which the argon gas is mpoduced, and whyh i3 contained within the non-
conductive tube, 15 aciivated and dirccted o provide wonired argon gay for srgon plasma
coagulation of fissue.

Both the sltrapolar electrosurgery blade of the present invention and the oltrapolar
clectrosurgery hiade assembiy having argon bemm capability of the present invention could
be used with an slectrosurgery handpizeepencil with smoke evacuation capability or an
electrosurgery handpiece/pencil withont smoke evacuation capability. Both the ulvapolar
glectrosturgery blade of the present mvention and the alteapolar glectrosurgery blade
assemnbly having argon beam capability of the present invention enable the surgeon or user
to increase both the efficiency and accuracy of the surgery by enabling the swrgeon or user
to porform different wethods of cutting and coagulating tissue oither separately or
simuitancousty. In instances where tissue caiting snd coagulation are performed at the same
fime without switching between modes or methods, operating Uime iy deoreased and the
Lateral damage wo the tissue 1$ reduced or glimninated. Further, use of monopolay energyin a
hipolar mode with the oltvapolar clectrosurgery blade of the present invention and the
ultrapolar clectrosurgery blade assembly with argon beans capability of the present invention
essentially elininates the risk of corrent diversion that can occur in monopolar systems, In
addition, performing both tissue cutting and coggulation at the same time along with smoke
evacwation will protect the surgeon and stafY from inhaling smoke and particles. It wiall also

=

enable the surgoon or user to more clearly view the surgical site to ensure gecuracy during
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the provedure without the need to stop and switch modes in order to stop bleeding at the

y site before being able to clearly see the surgical site.

SUFRET

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 s oa side view of an ecemplary ervbodiment of the thin conductive momber
having top and bottom thin clongated conductive metmbers nsed o make the alwapolar
electrosurgery blade of the present invention;

FIG. 2 i3 a side view of another oxemplary embodinment of the thin conductive
member baving top and bottom thin elongated couductive wembers wsed 1o meke the
ultrapolar electrosurgery blade of the present invention;

FIG. 3 represents what the ultrapolar slectrosurzery Ulade of the present jnvention
tooks Hike at a middle stage in the process of making the ultrapolar electrosurgery Made and
sheows  the sxemplary embodiment of the thin conductive member of FIG. 1 coated with a
non-conduetive coating exeept for the cutting ends and the joined non-cutting ends of the
top and boltom elongated conductive members whers the non-conductive coating is
represented by hight shade hash niarks andfor hash marks made of unconnected dots;

FIG. 4 i3 a front end view of 8 suppont member'socket/Connector member which
retains & portion of the unconpecied non-cutiing ends of the top and bottom elongated
conductive members of the ulivapolar electrosurgery blade of the present invention thereby
facilitating the connection of the ultrapolar clectrosurgery blade of the present invention to
an electrosurgery pencil.

FIG. 3 i3 a top view of the incomplete middle stage blade of the wltrapola
slectrosurgery blade of the present invention shown in FIG. 3 with the thin conductive
membier shown in phantom;

FIG. 6 is a bottom view of the mceomnplete middie stage Made of the ultvapolar
slectrosurgery blade of the present invention showa in FIG. 3 with the thin conductive
member shown in phantony;

FIG. 7 iy an externgl side view showing the incomplete middle stage blade of the
ulirapolar electrosurgery blade shown i FIG. 3 with the joined portion of the non-cutling
ends of the top and bottom elongated conductive members removed and the top and bottom

clongated conductive members covered by the nop-conductive coating shown in phantony;
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FIG. 8 15 a top view of the incomplete middle stage blade of the ultrapolar
slectrosurgery Made of the present invention shown i FiG. 7 with the top elongated
conductive member coverad by the non-Conductive coating shown in phantom;

FIG. 9 15 g boitom view of the incomplete middle stage blade of the altrapolar

i

clecirosurgery blade of the present wnvention shown wn FIG 7 with the bottom elongated
conductive member covered by the pon-conductive coating shown 1 phaniony,

FIG. 10 s a front end wview of gn exomplary emvbediment of a sepport
memberconnector member into which unconnected non-cutting ends of the top and bottom
clongated conductive mombers of the ulirapolar electrosurgery blade are placed so that the
Y ultrapolar clectrosurgery blade of the present imvention can be comected o, and

unconnected or removed from, an olectrosurgery pencil;

FIG. 11 15 an end view of the support member/connector member shown in FiGL 10
showing conduetive upconnected nop-cutiing ends of the plirapolar electrosurgery blade of
the present invention retsined within the openings in the support member/Connecior

13 membey

FIG. 12 1s a partial top view of another incomplete middie stage blade smbodiment
of the uitrapolar electrosurgery blade of the present invention showing a sharp cutling end
beveled on both sides o create a sharp colting tp;

FIGS. 13-14 are apposing external side views showing an excmplary embodument of

203 the ultrapolar electrosurgery blade of the present mvention mude from the incomplete
muddie stage blade embodiments shown in FIGS. 3 and 5§99,

FIG. 13 15 g top view of the exemplary embedimuent of the witrapolar electrosurgery
hiade of the present invention shown in FIG. 13;

FRG. 16 Is a botlom view of the exemplary embodiment of the ultrapolar

33 clecirosurgery blade of the present invention shown i FIG. 13

FIG. 17 s a partial perspective view of the exemplary embediment of the altrapolar
electrosurgery blade of the present invention shown in FIGS, 13-16;

FIGS. 18 and 1Y are opposing perspective side views of the exemplary embodiment
of the oltrapolar electrosurgery blade of the prosent invention shown m FIGS, 13-16 1o

30 further reveal the shape of the ultrapolar cloctrosurgery blade of the present fnvention;

FIGE. 2t:21 show difforent views of an exemplary nos-condoctive  support

member/secketicomiocior menber that conwprises part of the ulirapolar electrosurgery blade

of the present invention when used in 3 non-telescopic slectrosurgery pencil;
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FIGS, 22-23 show different views of an exemplary non-conductive suppont
membersocket/connector member that comprises part of the ultrapolar electrosurgery blade
of the present invention when used in a {elescopic electrosurgery peneil;

FIG. 24 is a pactial perspective view of an exemplary embodiment of the altrapolar
clectrosurgery blade assembly of the prosent Invention having argon beam capabifity for
providing argon plasma assisted coagalation;

FHG. 25 is a side puospective wiew of another exemplary embodiment of the
altrapolar electrosurgery blade assembly of the prevent invention having sigon beam
capability for providing argon plasma assisted coagolation with the retamn electrode
extending dlong parl of the boltom of the wlirapolar blade; and

FIG. 36 is a side perspective view of still another exemplary emboediment of the
uhrapolar clectrosurgery blade assembly of the present invention having argon beam
capability which 18 capable of providing both argon plasma coagudation and argon plasma

assisted coagulation,

DETAILED DESCRIPTHON OF EXEMPLARY EMBODIMENTS

The exemplary embodiments of the ultrapolar electrosurgery blade and ultrapolar
electrosurgery blade assembly having argon beam capability of the present invention eaable
the surgeon or user o morease both the efficiency and accuracy of the surgery by enabling
the surgeon or wser 1o perfonm dilferent methods of cutting and coagalating tissue cither
separately or stmultancously. The ultrapolar electrosurzery blade of the prosent invention i
capable of cutting Ussue with the sharp conductive cutting ends of the blade without using
RF energy as wall ag ontting tissue with the sharp non-conductive cutiing end/edge thatis
located between the sharp conductive cutting ends. In addition, the ultrapolar clectrosurgery
blade of the present invention s capable of coagulating tissue and/or enhanced cutting of
tissue by sopplving very low power, such as 5 1o 15 watts, 1o the ultrapolar electrosuwrgery
blade, and sinudiancousty cutting and cosgulating tissue by cmting tisspe with the sharp
cutting ends of the ulirapolar electrosurgery blade while coagulating tissue by applyving very
low power to the ultrapolar electrosurgery blade.

The pltrapolar electrosurgery blade assembly of the preseny nvention with a shamp
cutting edge and argon beam capability enables a user or surgeon o perform cutting and
coaguiation withow! the need to switch between cutting and coagudation modes. H alse

enables a wser or surgeon to choose from a number of different separate or combined tissue
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eutting and coagelation methods since different methods nwy work best depending on the
surgical procedure and ciroumstances that prosent themselbves during surgery. The ultrapolar
clectrosurgery blade assembly with argon beam capability of the present invention is
capable of coagulating a paticnt’s tissue using argon plasma alone without contacting the
patient’s Hssue (Lo non-comtact argon besm coagwlation). The ultrapolar electrosurgery
hade assembly of the present invention is also capable of cutting a patient’s Gisspe using the
sharp cutting edge {comprising both conductive and non-conductive matersaly) of the
ultrapolar blade alove without any use of RF energy and without auy use of argon plasma.
The ultrapolar electrosirgery blade assembly of the present vention can also subance the
cutting of a patient’s tissue using the shap conductive cutting edges of the wlirapolar blade
by adso supplving RF eacrgy to the ultrapolar electrosurgery blade,

Further, the ultrapolar electrosurgery blade assembly of the present invention having

a sharp utting edge and argon beam capability enables a wser or swrgeon to sinnsffaneously

perform cotting and coagulation without the need 1o switch between cutting and coagulation
modes by performing svgon plasima gssisted cutting and co:agnfiatiom. For example, the sharp
vutfing adge of the ultrapelar blade can be used without any RF energy for cutting while the
condnctive tnbe through which the argon gas 1 wiroduced, and which 1§ containad withan
the non-conductive tube, 1 achivated and divected to provide tonized argon gas for argon
plasma coagulation of dssue.  In another oxample, low power nwy be applied 1o the
ultrapolar blade to coagulate tissue using the active and retum electrodes or the active and
return conductive fayers o to euhance culting of tissue using the active and return electrodes
while the conductive tube theough which the argon gas is introduced, and which is contained
within the non-conductive tube, 15 activated and divected to provide 1onized argon gas for
argon plasma copmiiation of tissus.

The identity of the clements/features that relate to the nombers shown in the drawing
fizures are as follows:

HY incomplete middle stage blade of the ulivapolar electrosurgery blade

11 thin conductive raember

12 wop thin clongated conductive member

14 bottom thin elongated conductive member

16 elongated space between top and bottom thin elongated conductive mewbers

18 opposing plavar sides {of top and hottom thin elongated conductive members)

22 sharp cutting end of top thin clongated conductive member

24 sharp cutting emd of bottom thin elongated conductive member

]
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36 opposite non-cutting end of top thin clongated conductive member
& opposite pon-cutting end of bottom thiny clongated conductive member
30 portion of thin conductive member jining opposiie non-cutiing ends of top and

bottom thin elongated conductive mombers 26 gnd 28

3 31 thin conductive member
32 {op thin slongated conductive member
34 botrom thin clongated conductive member
36 clongated space between top and bottorm thin elongated condugtive niembets
3% opposing planar sides {of top and bottom thin elongated conductive members)
iy 42 sharp cutting end of top thin elongated conductive membsr
44 sharp cutting end of botton: thin clongated conductive member
46 opposite non-cutting end of top thin elongated conductive member
48 oppesite non~cutting end of boitom thin elongated conductive member
30 portion of thin conductive member joiung opposite non-culting ends of top and
153 hottom thin elongated conductive members 46 and 4¥
&0 no-condudtive coatinghousing
62 nun-conductive support inemberfsocket/comecting member
63 rounded jop pothion {of non-conductive support memberisocket/connecting
member)
20 &5 rounded bottony portion (of pon~conductive suppart member/socket’connecting
member}
64 two vertically aligned openings
66 top of the top thin celongated conductive member
&8 botton of the botlom thin elongated conductive member
a3 7Q sharp nen-conductive cuthing end
72 nov-conductive  support membersocketiconnecting  member for  ulteapolar
{elescopic electrosurgery peneil
73 rounded top portion (of von-conductive support membew’socket'connecting
member for ultrapolar telescopic electrosurgery penail)
30 74 two vertivcally aligned openings

80 ulivapolar electrosurgery blade of the present inveation
82 opposing non-conductive sides {of the ultrapolar electrosurgery blade 80}
4 return conductive lavers

36 active conductive lavers
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100 nltrapolar electrosurgery blade assembly

120 non-conductive tube member

122 hollow wbular shaped opening {of non-condactive fube member)

124 slot {of non-conductive tube memben)

130 eonductive hollew tabular member

132 conductive projection

300 ultrapolar electrosurgery blade assembly

330 non-conductive tube member

222 hollow wbular shaped opening (of non-conductive tube member}

224 slot (ol novconductive tube membern}

230 conductive hollow tubalar member

232 conductive projection

30 alteapolar electrosurgery blade assembly

330 non~conductive tbe member

332 hollow tubular shaped opening (of non-conductive tihe member)

324 slot (of non-conductive tube member)
3360 conductive hollow tebalar member

332 conductive projection

334 slot {of conduetive hollow tubular member}

FIG. 11y a side view of an exemplary cmbodunent of o thin conductive member 11
having top and bottom thin elongated conductive members 12, 4 used to make the
ultrapolar electrosurgery blade 10 of the present invention.  Thin conductive member 11
includes g top thin clongated conductive member 12 and a bottom thin elongated conductive
member 14 i vertical alignment with one another and separated from one another along
their fongths by a space 16, The top and hottom elongated conductive mombers 12, 14 cach
have opposing planar sides 18, a sharp cutting end 22, 24 and an opposite non-cutting end
26, 28 where the opposite non-culting ends 26, 28 are joined by a portion 38 of the thin
conductive member 11 In one exemplary embodiment of the tin conductive member 11,
the sharp cutting ends 22, 24 of the thin conductive member 11 form an angle X relative to a
plang that 18 in horizontal alignment with the bottiom of the bottem thin elongated
condoctive wember 1 where X s a sixty degree angle.

A side view of another exenyplary embodiment of @ thin conduttive member 31
having top and bottom than clongated comductive members 32, 34 used fo make the

phtrapolar glectrosurgery blade 10 of the preseot invention is shown in FIGL 2. Like the thin
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conductive member 11 shown in FEG. 1, thin conductive member 31 includes a top thin
slongated conductive mamber 32 and a bottomn thin clongated conductive member 34 i
vertical aliznment with one another and separated from one another along their leagths by a
space 36, The top and bottom clongated conductive members 33, 34 each have opposing
planar sides 38, a sharp cofting end 42, 44 and an opposite nop-cwtting end 46, 48 where the
opposite non-cutting ends 46, 48 are joined by a portion 50 of the thin conductive member
31 As sbown in FIG. 2, the sharp culting end 42 of top thin clongaied conductive member
32 extends well beyond the sharp cutting end 44 of the bottom thin elongated conductive
menber 34 and the angle of the sharp cutling end 44 1n relation to the botiom of the buttom
thin clongated condpctive member 34 18 much stceper than the angle of the sharp cutting end
42 in relation to the bottom of the top thin elongated conductive member 320 H will be
understood by those skilled i the art that the sharp cutting ends of the top and bottom thin
ctongated conduchive wembers of the ulirapolar electrosurgery blade may inchade any
number of shapes andfor configurations depending on the type and encamstances of the
surgical procedure to be performed using the ultrapolar electroswrgery blade,

FIG. 3 reprosents what the ultrapolar clectrosurzery Blade of the present invention
tooks like at a maddle stage n the process of making the ultrapolar elecirosurgery Made and
shows the exemplary embodunent of the thin condactive member 1 of FIG. 1 coated with g
non-conductive coating 60 except for the cutting ends 22, 24 and the joined non-cutting ends
26, 28, 30 of the top and bottom clongated conductive members 12, 14 where the non-
conductive coating 6 s represomted by light shade hagh marks anddor hash marks made of
unconnected dots. FIG. § s a top view of the inconplete middle stage blade 10 of the
ultrapolar clectrosurgery blade of the present mvention shown in FIG. 3 with the thin
copdoctive member 11 shown m phantom and FIG. 6 15 2 bottom view of the incomplete
middie stage blade 10 of the ulivapolar clectrosurgery blade of the present vention shown
in FIG. 3 with the thin conductive member 11 shown i phantom.  As can be seen fiom
FIGS. 3 and 3-6, the non~conductive coating 64 covers the thin conductive member H
except for sharp cuiling ends 22, 24 of the top and bottom elongate conductive members 12,
14, a portion of the top 66 of the of the top clongated conductive member 12, ¢ portion of
the bottom 68 of the bottom elongated copductive member 14, the non-cutting ends 26, 38
of the top and bottom clongated conductive members 12, 14 and the portion 30 of the thin
conductive member U that joins the non-cutting ends 26, 28

After the non-conductive coating 68 is applied (o the thin conductive member 1 and

the coating 60 w set, the portion 30 that joins the non-culting ends 26, 28 is removed as
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shown i FUG. 7 to provide a middle stage oltrapolar electrosargery bade 10 having
snconnected  conductive  non-Cutting  ends 26, 28 supported by a4 support
mernber/socket/connecting wember 62 which facilitates comnection of the ultvapolar
clectrosurgery blade of the present invention o an electrosurgery penctl.. FIG 7 &8 an
external side view showming the inwomplete nuddle stage blade 10 of the wltmapolar
electrosurgery blade shown 1 FIG. 3 with the jomned portion 38 of the non-cutting ends 26,
28 of the top and bottom slongated conductive members 12, 14 removed and most of the top
and hottom clongated conductive members 12, 14 coverad by the non-conductive corting 60
shown i phantom. Advantages in forming the ultrapolar electrosurgery blade of the present
ihvention using 8 sibgle thin conduetive wember 11 having verddically aligned fop and
bottom elongated conductive members 12, 14 spaced apant from one another along their
lengths with separate sharp cutting eods 22, 24 at one end and joined opposite non-cuiting
ends ;2.5, 28, 30 where the joined ends ave later removed to produce separate non-Cutling
ends I8 include 1) facilitation of the constroction and production of the ultrapolar
fﬁ&ﬁz’rﬂsufgfzry blade of the present invention by providing a wmtary compongnt for creating
separate elemerts of the blade therehy mereasing the consistency and accuracy of the blades,
2y morensed efficiencies in the production of the blades and the reduction in production
costy, and 3) enhanced strength of the blade a8 well as the enhanced proper functioning of
the blade.

FIG. 8 i3 a top view of the incomplete nuddle stage blade 10 of the nltmpolar
electrosurgery blade of the présent invention shown by FIG. 7 with the top elongated
gonductive member 12 covered by the non-conductive coating 60 shown i phantom. A
portion of the top 66 of the top clongated conductive member 12 is exposed between
portions of nen-conductive coating 60 located on a top of the alpapokyr electroswrgery
blade. FIG. 9 is & bottom view of the incomplete middie stage blade 10 of the altvapolar
electrosurgery blade of the prasent mvention shown in FIG. 7 with the bottom elongated
conductive member 14 covered by the non-conductive coating 60 shown in phaptom. A
portion of the botton: 68 of the botom elongated conductive member 1418 exposed between
portions of non-conductive costing 60 located on a bottom of the altvapolar clectrosurgery
blade.

e
¥
¢

Further, as showw in FIG. 7, the non-conductive coating 18 a conbinvous coating that
fills clongated space 16 located between the top and bottom elongated conductive members
12, Toas well ay any space located between the sharp cutting wnds 22, 24 of the top and

botioin elongated conductive rembers 12, 14, The space between the sharp cutting ends 22
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24 of the top and bottom clongated vonductive members 12, 14 that is filled with the non-
conductive coating 60 forms a sharp nou-conductive cutting end 76 positioned between the
sharp conductive cutiing ends 22, 24 of the ultvapolar electrosurgery blade,

FIG, W0 s a front end view of an oxemplary embodiment of 8 support
member/secketfconnector member 62 into which uncermectod pon-cutting ends 26, 28 of the
top and bottom elongated conductive members 12, 14 of the ulirapolar electroswrgery blade
are placed s that the ulirapolar electrosurgery blade of the present invention can be easily
connected to, and unconnected or removed from, an electroswrgery pencil. The suppont
membersocket/eonncctor member 62 includes two vertically ahigned openings &4 50 that
condoctive non-calting ends 26, 28 can be respectively retained 1u them. Ah end view of the
support member/connector member 62 shown in FIG, 10 showing conductive wnconnected
non-cutting onds 26, 28 of the ultmpolar slectrosurgery blade of the present invention
retoined within the openings 64 in the support memberfsocketiconnector member 8 is
shown i FIG. 11

A partial top visw of another incomplete middle stage blade embodiment 10 of the
ultrapolar electrosurgery Made of the present invention showing a sharp cutting end beveled
on both sides o oreate a sharp culling tip 22 18 shown m FIG 12,

FIGS. 13-14 are opposing extornal side views showing an exemplary emnbodiment of
the ultrapolar clectrosurgery blade 88 of the present invention made from the mcomplete
middle stage blade embodiments 10 shown in FIGS. 3 and 5-%. The non~condustive coating
&0 covers both opposing planar sides of the top and bottory tuo elongated conductive
membiers angd the space located between them {as shown in FIGS, 3 and 7) to create
apposing aon-conductive sides 82 of the ulirapolar electrosurgery blade 80 where the cutting
ends 22, 24 of the thin clongated conductive members (not shown as they are covared with
pon-conductive conting H0) and their opposite non-cutting onds 36, I8 remain exposed.
Both return and active conductive lavers 84, 86 are positioned on each of the opposing non-
comductive sidey 32 of the wlirapolar electrosurgery blade 30, During use, one of the top and
bottom thin elongated conductive members fanctions ag an active electrode {see 33) while
the other thin slongated conductive member functions as @ reum elecirode {see 243
Further, the return conductive lavers &4 Jocated on both opposing non-conductive sides 82
of the alirapolar electrosurgery blade 80 may be in conmunication with the non-cotting end
of the thin clongated condoctive mentber that functions as a return electrode (see 28) and the

active conductive contact layers §8 located on both opposing non-conductive sides 82 of the
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ultrapolar electrosurgery hlade 8O roay be in communication with the non-cutting end of the
thin elongated conductive member that fmctions as an sctive electrode (xee 26).

As shown in FIG. 13, ong end of the relum conduchive layver &84 located on von-

conductive side B of the ulivapolar electrosurgery blade 80 ix located near the cutting end

i

22 of the thin clongated conductive member that functions as an active electrode.  Return

conductive layer 84 extends diagonally across the non-conductive side 82 of the blade 30

and the other end of the return conductive laver 84 is in communicabion with the son~cutting

end of the thin elongated conductive member that functions as a return electrode {see 28}

The active conductive laver 86 located on conductive side 82 of bade 30 13 positinned

10 beneath and in vertical alignment with retamn conduchive layer 84 and one end of the active
conductive laver 86 s located nepr the cutting end 24 of the thin elongated conductive
member that functions as a return electrode.  The other end of setive conductive layer 86
ends vear a bottom of the blade 80 near & mid-portion of the blade 30, Ag shown i FIG. 14,
the return and active conductive fayers 84, 86 lovated on the opposite nor-conductive side

15 82 of the blade R0 comprise the exsct opposite of the retum angd active conductive layer
configurations that they have I FIG. 13 The pathvconfiguration of the active conductive
fayer 86 on the opposite non-conductive side 82 not shown i FIGL 13 is shown in phantom
wiile the path/conligwration of the retum conduchive layer 84 on the opposite non-
conductive side 82 not shown i FIG. 14 is shown in phantom.

24 In additon, the ren conductive contact fayers &4 on the opposing non-conductive
sides 82 of the ultrapolar electrosurgery blade 80 may be connected to one another by
gxtending the return conductive contact lavers 84 over a top or bottom of the ultrapolar
glectrosurgery blade 80 and the active conductive contact lavers 86 on the apposing not-
conpdoctive. sides 82 of the ulirapolar electrosurgery blade 80 mway be connected o one

33 another by extending the active conductive contact layers 86 over a top or bottom of the
ultrapolar clectrosurgery Made 830, FHi 15 35 a top view of the excmplary embodiment of
the nitvapolar electrosurgery blade 8 of the present ivvention shown in FIG. 13 and FKGL 16
i3 a bottom view of the exemplary embodiment of the ulirapolar electrosurgery blade 80 of
the present invention shewn in FIG, 13, FIGS, 13 and 15 show retum conductive fayers 84

30 connected to one another by extonding over a top of the wirapolar clectrosurgery blade 80

while FIGR. 14 and 16 show active conductive layers 86 connected o one another by

extending over ¢ bottom of the eltrapolar electrosurgery blade 80,

FIG. 17 is 3 partial perspective view of the exemplary embodiment of the wlwapotar

clectrosurgery blade &0 of the present mvention shown in FIGS. 1316 FiG. 17 cleardy
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shows sharp conductive cutting ends 22, 24 which function as active and return glegtrodes,
respectively, and sharp non-conductive cutting end 74 comprised of the non-conductive
coating 64 located bebween the sharp conductive culting ends 22, 240 FIG. 17 also cleardy
shows g poriion of the top 66 of the top clongated conductive member 12 oxposed between
portions of non-conductive coating 60 located on top of the ultrapolar electrosurgery blade
&0 and in conmmunivation with the sharp cotting end 23, Both retum and active conductive
lavers 84, 86 we localed on each opposing non-conductive side 82 of the ulwapolar
electrosurgery blade.

FIGS. 1% and 19 ave opposing perspective side viows of the exemplary smbodiment
of the ultrapolar electroswrgery blade 88 of the present invention showh in FIGS, 1316 o
further reveal the shape of the ulrapolar clecirosurgery blade of the present mvention. The
non-comductive coating 60 covers hoth opposing planar sides of the top and battom thin
stongated condactive mombers and the space located between them to create opposing non-
comductive sides 82 of the nltrapolar electrosurgery blade 80 where the culting ends 22, 24
of the thin elongated conductive members and their opposiie non-cuiting onds 26, 28 romain
exposed. Both return and achive conductive lavers 84, &6 wre positioned on each of the
opposing non-conductive sides 82 of the ulivapolar slectrosurgery blade 80, Duning wse, one
of the top and bottom thin clongaled conductive members functions as an active electrode
{see 22} while the other thin clongated conductive member functions as a retumn clectrode
{see 24}, The retuny conductive Tavers 84 located on both opposing non-conductive sides 82
of the nlrapobyr electrosargery blade 80 are o communication with the non-utting end of
the thin clongated conductive member that functions as a retwm clectrode {see 28) and the
sotive conductive layers 36 located on both opposing non-conductive sides 82 of the
witrapolar electrosurgery blade 80 ave v commmaication with the non-cuiting end of the thin
clongated conductive member that functions as an gctive electrode {see 26}

FIGS. 20-21 show different views of an exemplary non-conductive support
membsi/socketfconnector member 62 that comprises part of the ultrapolar slectrosurgery
blade 80 of the present inveniion when used in & nov-telescopie glectrosurgery pencil and
FIGS. 22-23 show different views of an exemplary embodiment of the non-conductive
support membersocket'comector member 72 that comymises part of the ultrgpolar
clectrosurgery blade 80 of the present invention when used in a telescopic electrosurgery
poncil. Non-conductive sapport memberfsocketComecting miontber 62 inchudes 8 rounded
top portion 63, a roundked bottony portion 65, and two vertically aligned openings 64 for

regeiving non-cutting ends 26, 28 of top and bottom elongated conductive members 12, 14
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andfor portiens of the top and bottom clongated conductive members 12, 14 located near the
non-cutting ends 26, 28, Non-conductive stpport memberfsocketconneeting member 72
includes a rounded 1op portion 73 and two vertically aligned openings 74 for receiving non-
cutting onds 26, 28 of op and bottom elongaied conductive members 12, 14 and/or portions
of the top and botiom clongated conductive mambers 12, 14 locaied near the non-cutting
ends 26, 28,

A partigl pecspective view of an exomplary cmbodiment of the ultrapola
electrosurgery blade assembly 100 of the present invention having argon beam capabality for
mroviding argon plasnw assisted coagulation 15 shown in FIG. 24, Ultrapolar electrosurgery
blade assembly 100 includes the ultrapolar electrosurgery blade 30 previousty deseoribed
above and furiher includes 8 non~conductive tube member 120 having & bhollow tabular
shaped opening 122 contained therein and a slot 124 where the slot is positioned over 8 top
of the ulirapokar electrosurgery blade 80, The ultrapolar electroswrgery blade assembly 1)
further cludes 8 condpetive hollow twbolar member 130 that i contained within at feast a
portion of the non-conductive tube member 120, Conductive hollow tubulay member 130
may also include a conductive projection 1320 The sharp cutting edge (comprising
condnctive qutling eads 22, 24 separated by sharp non-conductive cutling end 703 or a
portion of the sharp cutting edge can be used without BRY energy for cutting while argon gos
ix introduced through the conductive hollow tubular member 130 contained within the non-
conductive tube member 120 while the conductive hollow tubular member 130 is activated
and the conductive prqﬁectmﬂ 132 can direct the jonized argon gas for argon plasma
coagulation of tissy Alernatively, low power may be applied o the ultrapolar

glectrosurgery blade 80 to coagulate Hesue {using condustive cutting edges 22, 24 which act
as active and relumn electrodes or retarn and active conduchive lavers 84, 86} or to enhance
cutting of tissue {using conductive cutting edges 22, 24 which act as active and retumn
slectrodes) while argon gas is introduced through the vonductive hollow tubular member
130 contained within the non-conductive tube member 120 while the conductive hollow
jubular momber 130 §s activated and the conduetive projection 132 can dirget the onized
areon gas for argon plasma coagulation of tissue,

FIG. 25 is a side perspective view of apother exemylary cmbodiment of the
ultrapolar electrosargery blade assembly 200 of the present fuvention having argon beam
capability for providing argon plasmia assisted coagulation with the retum clecthrode
extending slong part of the bhotton of the nltrapolar blade 86, Ultrapolar clectrosurgery

blade assembly 200 melndes the ultvapolar sloctrosoergery blade 80 previously described
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aboyve and further includes a non-conductive tube member 220 having a hollow wbular
shaped opening 222 contained thersin and a slot 224 where the slot is positioned over a top
of the ultrapolar electrosurgery blade 80, The ultrapolyr electrosurgery blade assembly 200
further inclades a conductive hollow tubudar member 230 that 18 contained within at least a
portion of the non-conductive twhe member 220, Conductive hollow tubular member 230
may alse include 8 conductive projection 2320 The sharp cutting adge {comprising
conductive cuiting ends 22, 24 separated by sharp non-Conductive cutting end 79 or a
portion of the sharp cutting edge can be ased without RF energy for cutting while argon gas
is intreduced through the conductive hollow tubular member 230 contained within the non-~
condoctive tube member 220 while the conductive bollow tubular member 230 is activated
and the conductive projection 232 can direct the iowmized argon gas for argon plasma
coggulation of tssue.  Allematively, low powsr mwy be applied 1o the wltrapolar
electrosurgery blade 36 {o coagulate tissue (using conductive cutting edges 22, 24 which act
as setive and return electrodes or asing return and active condoctive lavers 84, 86) or fo
enhance cutling of tssee {(using conductive cutting edges 22, 24 which gt a8 active and
refurn electrodes) while argon gax is imtroduced through the conductive hollow tubular
meraber 230 contamed withun the non-conductive tube member 220 while the conduciive
hollow wbular member 230 1 achivated and the conductive projection 232 can direct the
wnized argon gas for argon plasma coagulation of tssue therehy emploving argon plasma
assisted cutting and/or cosgulation,

FIG. 26 15 a side perspective view of still another exemplary embodiment of the
ultrapolar electrosurgery blade gssembly 300 of the present invemion having grgon beam
apability which is capable of providing both argen plasma coagulation and argon plasma
assisted coagolation.  Ultrepolar electrosurgery blade assembly 300 mcludes the ultrapolar
clectrosurgery blade 80 previously described above and further includes a non~conductive
tube member 320 having 3 hollow tubular shaped opening 322 contained therein and a slot
324 where the slot iy posttioned over a top-of the ultrapolar slectrosurgery blade 80, The
phtrapolar eléctrosurgery blade assembly 300 futher includes a conductive hollow whudar
member 330 that Is contained within a1 least a portion of the non-conductive tube member
326, Conductive hollow tubulsr member 330 may alse include & conductive propection 332
in thas emmbodiment of the ultrapolay dlectrosurgery blade assembly 300, an exposed portion
of the return clectrode 22 of the ulirapolar vlectrosurgery blade RO is positioned near the top
of the ¢lectrosurgery blade 80 that is comprised of non-conductive coating 60 such that #t is

in abignment with the conductive hollow tubular member 330, throagh which the argon gas
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is introdaced, and the condactive projection 332 extending from an end of the conductive
tubular member 332 so that a complete cirguit is formed to 1onize the argon gas for argon
plasnia cosgulation. The ulivapolar electrogurgery blade assembly 3B} of the present
mvention 18 glso capable of cutting g patient’s tisse using the sharp cutling edge
{comprising conductive cutting ends 22, 24 separaied by sharp non-conductive cutting end
703 of the ultrapolar slectrosureery blade 80 alone without any use of RF elf'}t':fg}’ and withont
any use of argon plasma. The ultrapolar elecirosurgery blade assembly 300 of the presemt
invention can glso enhance the cutting of @ patient’s tissue using the sharp conductive
cutting edges 22,24 of the ulivapolar electrosorgery blade 80 by also supplving RF energy to
the esposed portion of the active electrode 24 of the whirapolar electrosurgery blade 30

Maoreover, the ultrapolar clectrosurgery blade assembly 300 of the present invention having

a sharp cutting edge and arpon beam capability enables & user or surgeon 1o simulancous
perform cotting and coagulation without the need fo switch between cutting and coagulation
miodes by performing argon plasma assisted cutting and cosgolation. For example, the sharp
putiing edge of the ultrapolar electrosurgery blade 80 can be used without any RE energy for
cutfing while the conductive hollow tubular member 330 through which the argon gas i3
introdhiced, and which g contained within the non-condactive tube wember 320 wactivaied
and directed via conductive projection 332 to provide iomzed argon gas for argon plasma
coggulation of tssue.  In another example, fow power may be applied 1o the altrapolar
electrosurgery blade 3¢ to coagulate tissue (using conductive cutting edpes 22, 24 which act
as returny and active elecirodes or osing return and active condoctive tavers 84, 86) or to
grhance cuiting of tissue {using conductive cutting edges 23, 24 which get as return and
active elecirodes) while the conductive hollow tubular member 330 through which the argon
gas is introduced, and which s contained within the non~conductive tube member 320, s
activated and directed via the conductive projection 332 o provide fonized argon gas for
argon plasma cosgulation of tssue.

The drawings and deseription of exenmplary embodiments of the nvention herein
shows various exemplary embodiments of the invention.  These exemplary embodiments
and modes are described 1 sufficient detail 1o onable those skilled in the ant o practice the
ivention aud are not intended o lnif the scope, applicability, or configuration of the
ivention fu any way. Rather, the following discloswe s tended to teach both the
mplonientation of the exenplary embodiments anid modes and any equivalent modes or
embodiments that are known or ohvious t those reasonably skilled i the art. Additionally,

all included examples are non-limiting dlustrationy of the exemplary simbodiments and
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modes, which sinularty avail themselves to any eguivalent modes or embodiments that are
knonwn or obvions to those reasonabdy skilled i the art.

Other combinations andfor modifications of stractures, arrangements, applications,
proporiions, clements, materials, or contponents used in the practice of the instant invention,
in addition to those not specifically recited, can be varied or otherwise particolarly adapied
fo spectile wnviromments, manufacturing  specifications, design parametars, or other
operating reguirements without departing from the scope of the instant fnvention and are
ntended to be included in this disclosure.

Unfess specifically noted, it 13 the Applicant’s intent that the words and phrases in
the specification and the clavms be given the convoonly aceepted generic meaning or an
ordinary and accustomed mesning used by those of ordinary skall in the applicable arts. In

the instance where these meanimgs differ, the words and phrases in the specification and the

clatms should be given the broadest possible, generic meaning. W any other special meaning

15 miended for any word or phrase, the specification will clearly state and define the special

meaning,
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CLAIMES
I An ultrapolar electrosurgery blade comprising

atop thin clengated conductive member and a bottom thin clongated conductive

merber in vertical alignment with ooe another and spaced apart Trom one another along
5 their lengths wherein cach of the top and bottony thin elongated conductive members
mchudes opposing planar sides, & sharp cutting end and an opposite non-cutting emd;

a non-vonductive coating covering both oppusing sides of the fop and bottom thin
clongated conductive members and the space between the top and bottom thin clongated
conductive members &y create opposing son-conductive sides of the ultmpalar

16 electrosurgery blade wherein af least a portion of the cutting ends of the top and bottom thin
elongated conductive members and their opposiie non-cutting ends remain exposed; and
both a retuen contact layer and an active contact layer positionad on each of the

opposing non-conductive sides of the ultrapolar electrosurgery blade.

5 2 The vlirapolar dlectrosurgery blade of claim 1 wherein the roturn contact layers are in
communication with the non-cutting end of one of the top and botiom thin elongated
conductive members and the active contact fayers are in commumication with the non-cutting

end of the other of the top and bottom thin elongated conductive members.

200 3 The ultrapolar electrosurgery blade of Clatm 1 wherets the retwr contact layers on
each of the opposing non~conductive sides of wlrapolar electrosurgery blade are connected
i one another by extending the retorn contact layers over a top or bottom of the ultrapolar
electrosurgery blade and the sctive contact fayers on each of the opposing nop-condugtive
sides of the nlirapolar elecrosurgery blade are connected to one another by extending the

23 active contact layers over a top or bottom of the ultrapolar electrosurgery blade.

4. The ultrapolar electrosurgery blade of clamm | further comprising & non-conductive
support member having two openings therein in vertical alignment with one another whetein
a portion of said top and bottont thin elongated conductive members are respectively

3 contained within one of the two openings,
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3. The ultrapolar clectrosurgery blade of claim | wherein the non-conductive coating
covers at least a portion of a top of the top thin clongated conductive member and at feast 8

portion of a bottom of the bottom thin elongated conductive mernber.

6. The vhirapolar electrosurgery blade of claim 1 wherein the non-conductive coating is
a continuous coating that also fills any space located betwesn the sharp conductive culting
ends of the top and bottom thun elongated conductive members © form & non-conductive

sharp cuting end located between the conductive sharp cutting ends.

7. The ulirapolar electrosurgery blade of claim & wherein ot {east a portion of a top of
the top thin clongated conductive member s exposed between portions of non-conductive
coating located on a op of the electrosurgery Made and st least 3 portion of a bottom of the
bottom thin elongated conductive membiy Is exposed between portions of non-conduective

coating located on a boitom of the electrosurgery blade,

. The ultrapolar electrosurgery blade of ddama | wherein the top and bottom thin
elongated conductive members comprise o hard waetal and the non-conductive coating

COMPrises a ceramic material.

9. An ultrapolar electrosurgery blade assembly that includes the nltrapolar

electrosorgery blade of claim T and further comprises:
a non-conductive tube menmber having g hollow tubular shaped opening contained
therein

angd a slot wherein the slot 18 positioned over g top of the ulirapolar electrosurgery blade; and
a conductive hollow tubudar member contained within at feast a portion of the non-

conduetive tube member,

1. The plrapolar electrosurgery blade assembly of olatm 9 whereth a leasta portion of
a top of the top thin clongated conductive member s exposed betwesn portions of the non-
congductive coating located on a p of the ultrapolar electrosurzery Made sud countained
within the non~conductive tube yvaomber and the electrosurgery blade assembly further
comprises a conductive projection extending from the conductive hollow twbular member

contained within the non-conductive tube member,
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1 The ultrapolar clectrosurgery blade assembly of claim 9 wherein the non-conductive
cogting covers a top of the top thin clongated conductive member located between the
epnductive bollow twbalar member and the exposed cutting end of the top thin elongated

conductive member snd the ultrapolar electrosurgery blade assemibly further comprises a

Ly

conductive projection extending frony an end of the conductive hollow tubular member

contained within the non~conductive iube member,

12 The ultrapolar electrosurgery blade assembly of claim 9 further comprising a tion-

conductive support member having two openings thevemn in verlical alignment with ane

£,
!

ancther wherein & portion of said top and bottom thin elongated conductive members are

respectively contained within ong of the two openings,

13 The phrapolar electrosurgery blade assembly of claim @ the non-condpetive coating

I 8 continnous coating that alse fills any space located between the sharp conductive cutling

k(]

ends of the top sud botton thin clongated conductive members (0 form g non-conductive

sharp cutting end located between the conductive sharp cutling ends.

14, The ulirepolar elecirosurgery blade assembly of clam % wherein the refurn contact
layers are in comunurication with the non-catting end of one of the top and bottom thin
20 clongated conductive members and the active contact lavers are i communication with the

non-catting end of the other of the top and bottom thin elongated condactive membiers.

150 The ultrapolar clectrosurgery blade assembly of claim 9 wherein the return confact
favers on each of the opposing nos-conductive sides of ultrapolar electrosurgery blade are
connedtod o one another by extending the retusn contact layers over g top or bottom of the
ultrapolar olecirosurgery blade and the active contact lavers on gach of the opposing hon-
conductive sides of the ulirapolar electrosurgery blade are connected to one ahother by
extending the dclive contact Jayers over 8 top or bottom of the ultrapolar electrosurgery
blade.

33 16 The ultrapolar electrosurgery blade assenmbly of clatim 9 wherein the top and bottom
thin elongated conductive members and the conductive hollow tubular member comprise a

hard metal,
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17, The ultrapolar clectrosurgery blade assembly of clatm ¢ wherein the non-conductive

coating and the non-conduetive tube member comprise a ceranic material.

30
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