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INTEGRATED BLADE AGSEMBLY AND IDENTIFICATION CIRCUAT

FIELD
eI The present isachings gensrally refale o a debrider blade module, and more
specifically a debrider blade moduls with an integrated identification ciroult.

BACKGROUND

FO002] Benerally, debriders include & handpiece and a cutling portion.  The handplecs
includes & molor that rolates one or more rolating parls in the culling portion.  The oulling
portion includes a cutting window where the culling window exposes 3 cutling blads. The
cutting blade is used to remove tissue, cartlags, bone, or & combination thereof. The culting
biade during use may resull in bleeding and the culling blade may inchude an energy source o
parform electrosurgery, Typically, sach debrider includes an integral tip, and during use & user
selgols a debrider based upon the intended use of the debrider such as coagulation, suction,
cutling, cauterization, or & combination thereof. Generally, sach handpiecs is only usable with
ang sivle of Hip so that a different styls Hip cannot be instalisd In a handplece and the debrider
used lor a different purpose or (o periorm & diferent function.  Some tips may be used with
mditiple handpisoes; howaever, some of the functionality may not work or may not wark properky
whin instalied in a different handplece,

Fan03] Further, most of the slectrical components of a debrider are largs {l.e., not conduche
for placermneant In a handheld devics) andfor fragile such that the components are located as far
away from the operation site a5 possible andfer the componenis arg houssd in a protective
chamber s0 that the components are oo buliy to be located in the debrider. Moreover, these
components when located in parls of the debrider may be sublected (o contact with fiuids which
may cause a short and/or damags the components so thal one of more functions of the debyrider
may be compromised.  Additionally, when ong o more of the debrider parls ars cleanad after
use and the cleaning process may damags the electrical components. For sxample, a lypical
method of cleaning s placing the debrider components in an auioclave and heating the
componsnis for 2 predetermined amount of time and then placing the components in a fuid 1o
rapidiy cool the components. This rapid healing and rapid cooling may damage the slecirieal
componenis and thus these slectrical components may nol be readily placed in parts of the
debridsr that may be cleansd.
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[0004] Examples of some surgical instruments may be found in U.S. Patent Nos. 5,810,809,
5,814,044, 5,904.681; 5,899,915; 6,074,386; 6,752,816; 6,979,332; 7,237,990, and 7,674,263
all of which are incorporated by reference herein for all purposes. It would be attractive to have
interchangeable tips that can be installed in a handpiece and all of the functionality of each tip
works without any user input. It would be attractive to have an interchangeable tip that includes
an identification circuit in the interchangeable tip so that the interchangeable tip communicates
with the handpiece and adjoining circuitry so that the adjoining circuitry controls each
interchangeable tip based upon the identification circuit. It would be attractive to have a control
switch in the interchangeable tip that controls one or more functions of the interchangeable tip.
What is needed is an interchangeabile tip that includes circuit elements that may be subjected to
fluids during debriding and the circuit elements function properly and/or protect a user from
shock due to any shorts caused by the fluid.

[0004A] Reference to any prior art in the specification is not an acknowledgment or
suggestion that this prior art forms part of the common general knowledge in any jurisdiction or
that this prior art could reasonably be expected to be understood, regarded as relevant, and/or

combined with other pieces of prior art by a skilled person in the art.

SUMMARY

[0005] In an aspect, the present invention provides an interchangeable tip comprising: a
stylet; a blade module including: an enclosure that electrically connects, signally connects, or
both the interchangeable tip to a power source, a signal source, or both; and blade circuitry
having one or more switches for controlling operation of one or more functions of the
interchangeable tip; wherein the interchangeable tip is connectable and separable from a
handpiece; and wherein the biade circuitry includes an identification circuit that provides a signal
that is monitored by a controller, a control module, a generator, or a combination thereof.

[0006] Also disclosed herein is an interchangeable tip comprising: a stylet; a blade module
including: an enclosure that electrically connects, signally connects, or both the interchangeable
tip to power source, a signal source, or both; and blade circuitry including an identification
circuit; wherein the blade circuitry provides a signal to a controller, control module, generator, or
a combination thereof so that the controller, the control module, the generator, or a
combinationthereof determines one or more functions of the interchangeable tip, and wherein

the stylet is free of electrodes.
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[0007] Also disclosed herein is an interchangeable tip comprising: a stylet; a blade module
including; a connection enclosure and a control enclosure including two or more pins; wherein a
signal across the two or more pins have a capacitance of zero.

[0008] In another aspect, the present invention provides a method comprising: inserting an
interchangeable tip of the teachings herein into a handpiece; providing a signal to the handpiece

and the interchangeable tip; and detecting a capacitance generated by the

2A
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interchangeable Hp in response 1o the step of providing the signal; whersin the step of detecting
detarmines whether the interchangeable tip is configured to provide bipolar snergy, monopolar
anergy, no power, of 3 combination thereol,

fan0s] The teachings hereln provide an interchangsable Hp thal can be installed in &
handpisce and all of the functionality of sach tp works without any user input.  The teachings
hersin provide an interchangeable fp thal includes an  ideniification oircult in the
interchangeable fip so thal the interchangeable tip communicates with the handpisce and
adioining ciroultry 20 that the adipining cirouliry control each interchangeable tip based upon the
wentification olroull. The teachings herein provide g conired switch in the interchangeable tip
that controls one or more functions of the interchangeabls tp, The teachings herein provide an
an interchangeable tip that includes circuit slements that may be subjected to fluids during
debriding and the chirouit elerments function propetly andfor protect & user from shock dus 1o any
shoris caused by the fluid,

BRIEF DEBCRIPTION OF THE DRAWINGS
Foei0] FIG. 1 Hustrales a perspeciive view of a microdebrider including an interchangeabls
tigy;
oot Fi3. 7 lustrates g side view of ong example of an interchangssble tip;
{00121 Fi3. 3 lustrates g frond perspective view of an exploded interchangeable tp;
jo013] Fi3. 4 Blustrates a rear perspactive view of an exploded Intsrchangeable Hp;
{00147 FIG, & Bustrates a close-up view of a connection enclosure of Figure 3;
ttuby FiG. 8A ustrates a cross-sectional view of the interchangeabis Hp of Figure 2 along
lines 8-8;
0016] FiGE, o6B-60 Hiushrate oross sectional views of altemative configurations of the
risrchangeable Hp taught herein;
{00177 Fitg, 7A1 Hustrates a clhroull disgram representing the configuration of the
interchangeabls Hp of Figurs 8A when the controf oiroull is operny;
{6018} Fiz. 7A2 Hlustrates the circult diagram of FIR, 741 when the ciroult is clnsed;
fooie Fiis, 7B Hustrales a circull disgram representing the configuration of the
interchangeable tp of Figurs 68;
fo02a] Fig. 70 Hustrales a ool disgram representing the configuration of the
interchangeabie tp of Figure 80; and

3
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Fon2Y FIGE. 70 Hlustrates a cireult diagram representing another possible configuration of
the interchangsable Hip.

DETAILED DESCRIPTION

fonesl The explanations and flustrations presented herein are intended to acguaint others
skilled in the art with the teachings, iis principles, and its practical application. Those skilled in
the art may adapt and apply the teachings in #s numersus forms, a3 may be best sulted to the
requirements of a particular use. Accordingly, the specific embodiments of the present
teachings as set forth arg not intended as being exhaustive or fimiling of the teachings. The
soope of the teachings should, therefore, be determined not with reference 1o the above
deacription, but should instead be determined with reference o the appended claims, along with
ihe full scops of equivalents 1o which such claims ars antitied. The disclosurss of alf articles and
refarences, including patent applications and publications, areg incorporated by reference for all
purposes. Other combinations are also possible as will be glsaned from the following claims,
which arg also hereby incorporated by reference into this written description.

fo023] The teachings hersin provide s debrider and preferably 3 microdelwider. The
debrider generally includes a handpiscs and 2 seoparable blade assembly {le., an
interchangeable Hp). The handpisce includes an aperiure that recelves a portion of the blads
assembly so that the handplece may drive the blade assembly during use. The handplece may
include a motor and ong or more gears that drive ong or mors rolasy cutting tubes of the blads
assembly {i.e., styvlsl}. Other teachings of the handplece may be glsaned from the isachings
hergin including those of paragraph MNos. 8-8, 28-45, 081-082, 068, and 70-72 and Figure
Mos.1-3 of LS. Patent Application Serlal No. 61/731,8919 filed on November 30, 2012 teaching
a handplece and one or more connection portions for diving the separable blade sssembly, the
teachings of which are expressly incorporated by reference herein regarding the handpiece and
physical connection and elecirical connection with the inlerchangeabls tubs and s various
componants. The handpisce and blade assembly may be separable so that the handplsce, the
blade assembly, or both may be cleaned, disposed, or both after use.

FD0Z41 Froferably, the Uade assembly {e.g., an inlerchangeabls tip} may be disposable.
The blade assembly includes a tip and & mechanical enclosure. The blade assembly includes a
siviet {L.e., one or mors tubes). For example, the interchangeable lip may includs an inner wbe,
and intermediale tubs, an outer fube, or 8 combination thersof. The blade assembly may
inchude one of more tubes and praferably two or more tubes. The one or more wbes may be
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made of any blocompatible materisl. The one or mors wbes may be made of a malerial that
may be used o perform surgery.  The one or more tubes may be mads of any material that is
sufficiently rigid to perform surgery; 0 De pushed, pulled, angled, or & combination thereo!
without bending, breaking, or both., The oneg or more ubes may be made of a3 malers! that
conducts slectricity. The one or more tubes may be made of a polymer, metal, & naturgl
maderial, a synthetic materal, or a combination thereof, Prefsrably, the one or more tips are
made of siainlass sies! or a surgica! steel. Praforably, the siviet may include a8 lsast an oulsr
wipe and an inner ubs. The stvlet may include an ouler wibe, an intermediate ubs at lsast
partially disposed within the outer lubs, and an inner tubs al least partially disposed within the
intermadiate fubs and the outer tubs. Each of the two or more tubes may be connecied.
Praferably, sach of the two or more tubes are axially independent of sach other 3o that one or
more of the tubss may rodate without rotating the other ubes, For example, an inner tube, an
intermediate wbe, or both may wlale inside of the outer twha. The two or more tubses may be
rotated relative to each other and the rotation of the ubes may be monliored by a sensor in the
blade assambly, the handplece, or both by two or mors ransmitiers, magnets, an encapsulation
conmecion of a combination thergof located in the blade module {Le., mechanical enclosure) of
the blade assembly, the handpiscs, or both, Other tsachings regarding the sncapsulation
connectorn, the two or mors ransmitters, the magnetic communication, of a combination thereof
may be gleansd from the {eachings hersin, including those of Paragraph Nos. 008-0014 and
G035-0085; and Figure Nos, 214 of U5, Palent Application Seral No 13/2581,483, filed on
OO, incorporated by reference hereln for all purposes regarding the encapsulation
connector, the two or more fransmitters, the magnetic commurnication, or a combinalion thereof.
Ahermatively, other teachings regarding rolaling ong or more of the lubes relative 1o each other
may be gleaned from the teachings hersin, including those of Paragraph Nos, $04-008, 0018~
0038 and Figures 1A-40 of LS, Palent Application Serial No., 13/796,412, filed on March 182,
2013, incorporated by refoerence heraln for all purposes regarding a lock selecior, blas device,
angd an actuation selsclor.

fo028] The ong or more tubes may be siraight, angled, bent, curved, flex-ointed (a.g., i the
outer wbe i bent then inner lube may be flexible 10 spind, or a combination thersol. The one or
moreg ubes may fomm one or more angles and the ong or more angles may be any angle or
combination of angles, include an angled portion, or both, The angled portion may be a ngid
bend, an arcuate bend, a sweeping curve, or a combination thereof. The one & more tubes
may sxiend from a biade module that includes & mechanical enclosure and form an angle so
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that the one of more wbes may be used o parform a surgical procedurs or be used in a
predetermined focation.

[G028] The blade module may e any device that houses one of more moving parts of the
disposable blade, a portion one or more of the one or more blades extends through, or &
sombination thersol. The blade module may include 8 fixed portion that the user grips, a
rolatable portion, or both,  The blade module may include a mechanical enclosurs {Le., an
enclosure) that houses one of more moving parts, switchss, controls, user inputs, ciroult boards,
cireuil board components, or a combination thereol, The enclosure may be foed relative 1o the
nosecone, a collet, the handpisce, or a combination thereof, The snclosure may include one or
more funclional bultons. Prefarably, the enclosure inchudes al least a condrol enclosurs and a
sonnection enclosure that each form a portion of the enclosure. The esnclosure may include a
seat that forms a movable connection, a pivotable connaction, or hoth with a lock laver 50 that
the lock lever may be moved between a locked position and an unlocksd position.  Other
teachings regarding the lock laver, components moved by the lock lever {e.q., locking spline), a
colied, nosecons, internal gearing {8.g., pinion gears or noseplece gears), or a combination
thereof may be gleaned from the teachings hereln, including those of Paragraph Nos.008-007
and 0028-0054; and Figure Nos. 1-14 and related description in paragraph Mos. 0085-0070 of
LG, Patent Application Serial No 8§1/788,480, filed on Feb. 28, 2013, incorporated by reference
herain for all purposes regarding a lock lever, components moved by the look lever, the oolist,
the nosecons, and the inlemal gearing. Preferably, the lock lever is movably connested o the
conngclion shclosurs,

G027} The connestion enciosurs may be any part of the interchangeable tip thal connects
0 a powsr source so thal power is supplisd o the inlerchangeable tp. The connection
enclosure may be water resistant, may protect the clroullry from contact with a fhuld, or both,
The connection enclosure may be sufficlently sealed so that the connaction enclosure isolates
ore more devices used o ransmil 2 signasl, ransmit power, one or more eleclrical cirouils, ora
combingtion thereol in the presence of a fluid so that a short s prevented andfor substantially
reduced. The connection enclosure may directly connect o the power source. Preferably, the
connection encloswre directly connects o the handplece and power is supplied o the
interchangeable ip through the handpiece. The connection enclosure may be any part of the
interchangsable fip that forms a connection and assists in providing control signais between the
interchangeable tp and the handpiece, & generalor, 8 control moduls, or & combination thereof.
The connection enclosurs may include one or more plugs that siscirically connect the
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interchangsable fip 1o 8 handpisce, a power sourte, or both. Preferably, the one or more plugs
includs one or mors connection ping so that power, signals {e.g., conbrdd signals, slecirical
signals, the ke, or g combination thereo!), or both are communicated belween ong or mors
componsrds thal are in electrical communication, signal communication, or both with the
interchangeabls tn,

o028 Each plug may include any number of ping 8o that the interchangeabls fip performs a
desired function, provides communication with an adiscent component {e.g., hamdpisce,
generaior, controd module, or a combination thereof), Is free of user input fo configure one or
more of the desired functions, or & combination thered!, For exampls, upon a user placing an
imerchangeable lip into 8 handpiece the gensralor, controlier, control module, or & combination
thereof may automalically use the detsclion ciroult o delact the inlerchangeable tp, Each plug
may include ong or more ping, two or more pins, or three or more pins. Each plug may include
5 or less ping or 4 or less pins, One or more of the plugs may be free of a pin. One or mors of
the plugs may be free of a pin so that the interchangsable tp may be free of power, fres of
signais, or both, Praferably, each of the pins are slechically segregated. For exampis, the plug
may consist of three discrete plug portions and two of the plug portions may includs a pin and
ang of the plug porlions may be free of 2 pin. The plug may include discrete pockels for
housing each of the pins. The plug may be a recess and may receive a portion of an adiscent
companent such as the handplscs, Preferably, the plug s 3 projection and extends inlo an
adiacent component 50 thal an sleciical conngclion, a signal connection, or both is formed
inside of an adiacent component {2.4g.. & handpiece). More preferably, the plug may be
configured to protect the one or more pins from a fid, A connection formaed belween the plug
and an adiacent handpiese may be sulficlently sealed so thal the pins, wires, or both exiending
between the plug and the handplece are isolated so thal the connsclion prevenis ensrgy fom
being transferred o 2 palient, & user, or both.  The plug may assist in aligning the
interchangeable fip when altaching the interchangeable tip o an adjacent component such as a
handpiece. The plig may have any shape and size 30 that the plug assists in forming an
glectrica! connection, & signal connection, a connection 1o an adiacent component, oF 8
gombination thereof, The plug may be symmetrical, asymmetrical, oval, round, include a fip,
inciude a raised portion, or & combination therecl. The one or more ping may exiend from the
phug to an infermnal pockat i the connection enclosure,

18029] The internal pocket may be any part of the connection enclosure that houses the ong
of more ping; assisls in connecling the one of more ping 10 3 comneciorn; providing powsr,
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providing signals, or both o the inlerchangesbie handplece; of g8 combination thersol
Praterably, the intemal pockst may be sized and shaped so that the connection ping align with
an adiacent component and ars in communication with the adiacent component. The internal
pocket may have & shaps that substantially mirrors the shape of & connsclor 5o that the
connactyr is subslantially seif-aligned within the pocket, subsiantially seif-aligned with the pins,
ar both,  The indernal pocket may assist in orenting the connaction enclosure with the
interchangeable tp during assembly. The inlernal pocket may be located proximate 1o ong of
more sonnection supporis that assist in aligning the connecior with the intermal pockat, aligning
the connection enclosure with the interchangeable fip, aligning the connection enclosure with
the conirol enclosure, or 8 combination thereof,

(60307 The one or more connsclion supports may extend from the connscior, the
conngction enclosurs, the inlerchangsable fip, the conbrol encloswre, or 8 combination thereot
inte a jusxtaposed recess in the opposing componant (o assist in forming & fixed connection
hetween the two adigcen! components. Preferably, the connection enclosure may includs two
oF more connection supporis that exiend inlo 3 recess in the interchangeable tip so that the
connection enclosure aligns with the interchangsabls tip and so that the connecior i aligned
with the one or more pins. More preferably, the connection enclosure includes one or more
conngction supports for connecling io 8 connedior and one or more connaection supporis for
connecting 1o a control enclosure, or vioe versa. The connection enclosure may includs one or
MOre FECESSes, ONe OF more connection supports, or & combination of both on sach side for
forming a fxed connection with a control snclosurs, which may include one or more opposing
rECesses, ong or mone opposing control supports, or 8 combination of both so that a conneclion
is formed.

{6031] The control enclosurs may be any component that alfows a user to operale one of
more functions of the interchangeable tip, Preferably, the control enclosurs includes one or
more control bultons and/or one or morg swilches, provides access {0 one or more bullons
andior one or more swilches, or both that control one or more of the functions discussed herein.
The control enclosure may encloses and protect all or a portion of a ciroult, internal components,
switches, or a combination thereol. The connsction enclosure may be sufficlently sealed so that
the connection snclosure isolates one more devices used to ransmit & signal, ansmit power,
ong of more slectical circuits, or & combination theraaf in the presence of a fluld so that a short
is pravenied and/or substantially reduced. Preferably, the conirol enclosure may protsst aliora
portion of a ciroull, intemal components, ong of more swiches, or 3 combination thersof, while
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aliowing a user 10 actuale the ons or more swiltches so that one or mors functions may be
operated. For example, the conirol sncloswre may include a flexible polymeric portion that is
resisiant (o penetration of a fluid. Al or a portion of the control enclosure may be malleabls,
cormnpressible, movable, or a combination thersof so that one or more controd buttons may be
actuated and protecied by the control enclosure.  Praferably, the conbrad snclosure covers and
protects blade cioulty while allowing a user i¢ actuste ong or more control butions on the blads
clrouitry,

10032] The blade ciroultry may be any clroultry within the Interchangeable tip that transmits
o and/or accepls 'sigﬁaiﬁ, sower, of both from the handpliecs, 3 generalor, 8 control module, or
a combinstion therec!. The blade circuitry may be connscled o, run, condrol, or a2 combination
thereof one or more functions of the interchangeable tip. The blade circuitry may transmit a
signal 1o a conlrol module, the handpiece, a gensrator, or 2 combination thereo! indicaling the
wpe of interchangeabie tp connectad, the functionality of the interchangesbls tip, or both, Tha
blade circultry may include ong or more control buttons, one or Mo ping, one oF more printed
circult boards, one or morg sockels, ons of more capaciiors, or & combination thersol
Preferably, the blade circultry includes a printed colrcull board for connecting one or more
functional components together, for controliing one or more functional components, for assisting
in identifying the function of the interchangeabile tip, or 2 combination thereof,

fH033) The printed circuit bogrd may be any componeni thal may slectrically connest,
signally connect, or both, two or more adiacent functional components so that during operation
the functional componsnts may perform one of more predetermined functions.  For example,
the printed cireull bosrd may recsive and fransmit signals to and from the handplece, the
generator, or both (Le., be signally connecied). In another sxample, the prinked ciroull board
may recebe and ransmit power o and from the handplisce, the generalor, or both (e, be
glgcirically connected). The printed circult board may be any device that may be used o
ety the type of croull, the type of interchangeabile tp, or both. The prinded circull board may
include, be connected o, form an indermediary connection plece, or a combination thereof so
that the interchangsable tip may perform one or more of the fungtions discussed harein, For
sxample, he printed cireull board may form one polarly of 3 connection and another
component may form the other polarity of the comnnection so thal when both polarities are
activated powsr is supplisd, Preferably, the printed olrcult board s sufficiently small so that the
printed circull board i wholly housed within the blade modude. More preferably, the printed
cireuit board is sufficlently small so that the printed cirouil hoard fits within the conlrel enclosure,
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The printed circudt board may be sufficiently farge so that ths printed circull board includes ong
or morg oontrol buttons, one or mors capagitors, one or more sockets, or a combination thersof.
Preferably, the printed circull board s sufficlently large so that one or more funclional
components are connecied o the printed circult board and operate one or more of the funstions
discussed hersin, The printed cirouit board may include one or more board componens. For
sxample, a board componer may be one o capaciiors, diodes, resistors, zenor dicdss, an
amplifier, & swilch, or 3 combination thereof. Preferably, al least one control bullon is
elacirically connected o anddor localed on the printed ciroult board,

FO0a4} The one or mors contred button may be any condrol bulton that controls one or more
funclions of the interchangeable tip. The one or more contro! buttons may be 2 switch. The one
or more control butions may be any confrel button that may be actualed, moved, signalingly
operated, or a combination therso! by 8 user. The one or morg control bultons may be
connadied to the printed circult board and extend fowards andéor into contact with a portion of
the control enclosure so that during use s user oan actuate the one more control bultons. The
ang or morg control bullons when actusled may operats one or more functions of the
interchangeable tp. Preferably, the one or more control bultons when actuated may oloss 3
oiroult and sllow monopolar energy andfor bipolar energy to pass through the stvlet. The one oy
more control buttons may be used to conirol rolation of the Inner twbe, direction of rofation; lype
of redstion {Le., oscllation, forward rotation, reverse rolation, or g combingtion thereofl; or a
combination thereol, Power, slectrical signals, or both may be supplisd o andior from the
cantrol buttons via one or more ping,

{0638 The one or mors pins may be any pin that assists in forming a connsction. Each of
the ong o more pins may be an inpul. Each system may have ong or more inputs, preferably
b of more inpuls, or gven thres or more npuls. The one oF more ping may be g combination
of fixed pins and spring pins. Preferably, at least some of the one or more ping may be spring
ping. More preferably, the pins used o form a connsclion with one or more movable pans may
be spring pine, The one or more spring ping may be any pin that supelies powsr, an slectrical
signal, a control signal, or & combination thereof io and/or from the blade module. The spring
giny may be any pin thal forms an electrical conpection, a signal connection, or both with a
moving part, betwesn hwo moving parts, or both. The spring pin may include one of more
movabie parts. The ong or more movable parts may move so that an slectrical connection, a
signal connecton, or both are maintained as the spring ping moves, one or more of the wbes
move {Le., ouler tube, intlermediats lube, Inner wbe, or & combination thereof), or both. The
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spring pins may include a8 biasing member so that the spring ping may exiend when not
contacted and retract when confacted.  The blas member may extend the apring pin with
sufficient force so that the spring pin malntains s constant contact with an adiacent part {a8.q.,
ong of more of the tubes). The blas member may extend the spring pin so thet the spring pin
coriacis an outer diameter of oneg or more of the tubes and maintains contact even fthers s a
change in diamster. Praférabiy, the bias member has sufficlent strength and the spring pin has
a sufficient length so that the blas member mainiains sach of the spring pins reapectively in
congtant contact with the outer lube, the inlermediate tubs, or both durng use. The one or
MOre spring ping may be connscled lo a power source, a condrol signal, or both through one or
more adjacani socksis,

JRelER ) The one or more sockels may be any devics thal connscls a pin, a wire, an ensrgy
gource, a signal sourcs, or a combination thereof io a printad oircull board, 8 connscior, the
blade moduls, or a combination thersol. The ong or mors sockets may be any device that
forms 2 fixed connection so that power, signals, or both may pass inlo, owt of, through, or a
combination thereo! the blade module. The one or more sockels may be any device that forms
a sealed connection with one or more wirss, ong or More ping, one or Mmore connecions, one or
mors devices used o transmit power and/or a signal, or & combination thereof, The one or
more sockels may be construcied so that the sockels preventing shorling of the slectrical
cirouits, electrical connechions, or both in the presence of fluids, The sockels may be kboated in
andior on any device that forms an slecirical connection, a signal connsction, or both. One or
more sockels may be located on and/or within 8 printed circull board, 3 connector, or both., The
one or more sockels may provide g fxed connection with 8 pin, @ wirg, an anergy source, a
signal source, of a combination thersof so thal the signal is maintained duning uss. Preferably,
at izast one socket is localed on the printed clircult board and af lsast one socket is located in
the comnecior.  More preferably, two connectors are located on the printed circult board
CRDOSHE 0N OF MO8 capaciiors.

{8037} The one or more capaciiors may be any capaciior thal provides a capacliance
through the biade module. The capaciiors may be any capaciior that is sulficiently largs so that
the capacitances of the capaciior may be measured in the handplece, & generator, a controd
module, or & combination thereol. The capaciior may be located at any location within the
sircuitry of the blade module 30 that the capacitance of the capaciiors, a shift in capacitance, or
both may be measured in the handpiscs, al & genserator, &l a control modide, or & combination
theraol. The size, capacitance, or both of each capacitor may vary from application ©
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application. Preferably, sach type of inlsrchangeable tp {e.g., each different funclionality of a
tipt has a different circit capacitance that may be measured by the generator, handpieces,
control modide, or 8 combination thereol. For example, the capaciiors used may rangs from 5
nF o 100 nF, and each coresponding capaciiance may be correlated o one or more functions
it & look up lable. The capacitors have a range beginning at about ¥ oF or more, about 5 pF or
more, about 10 pF or morg, oF about 18 pF or more. The capaciiors may have a rangs ending
at about 1 F or less, aboul 100 uF or less, about 1 uF or less, of shout 100 oF orless. The
capacitors may be sulficiently sized so that the handpisce, generator, control module, or &
comidnation thereol may identify the different interchangeable tps and respeactive functionality
based only on e change in capaciiance when a lp s connected, a ciroult is slectrically
ensrgized, signally energized, or a combination thereol, The difference In capacitance of sach
capacitor may be sufficlently identifiable so that the handpiecs, generator, conlrpl module, or a
combination thereol may reference the respective measursd capacitance with 2 lookup table
with repeaiability, with precision, or both. The difiersnce in capaciiance ussd in sach capaciior
miay be about 1 oF or mors, about 5 nF or mors, or sboul 10 nF or more. The difference in
capaciiance of each capaciior may be about 1000 nF or less, about 300 nF or less, or about
100 nF or less.  Preferably, the capecitors are lecaled on the printed circuit board ang
elecirically connected o the handpieos, the generator, the conbrol modude, or 2 combination
thereot, Each ciroult bosrd may include at least two capaciiors.  In one example, a capacior
may be elecirically connecled in g discrsle control loop such as a first loop for identification of
ihe funclions of a handpisce {i.e., identificalion capaciior) and a second capaciior {i.e., contro
capacior) may be slectrically connected in a second conird loop that s used o activale one of
morg of the functions of the handpiecs. However, the sysiem may be completely free of
capacttors for identification purposes and thus the sysiem may have a zero andfor near 2ero
capacitance, For sxample, two of more inpuls, pins, or both may be shunted so that they ars
directly connected, forming an identification oircull withoul any capaciiors. In another exampls,
the systern may be free of a control capaciior and only include an identification capagitor,

0038] The one or morg ideniification capaciiors may be any capaciior that has a
capaciance thal correlates 1o 3 predelermined value In a ook up table 5o that the measursd
capacitance may be used to determine the funclions that the inlerchangeabls tip may perform, i
& tip is present, or both. The one or more identification capaciiors may be sulficlently farge that
the capacitance may be used o identify the functions of a provided inferchangeabiz tip. The
ong o more identification capaciiors may be located anywhers along the clroult board so that
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ong of more signals may be passed through the identification capacitor (o identify the type of
interchangeabls Hp inslalied. The one o more identification capaciions may be In g loop in the
circult thal may only provide a signal back fo a generalor, 8 control module, a8 handpiece, or a
combination thereof 5o that the type of interchangeable tip maybe ideniified. The sysiem may
include a plurality of identification capaciiors. Preferably, the system includes one identification
capacitor. The one or more identification capacitors may be located in paraliel, in series, or both
with one or morg confrol capacitors,

faoas] The conbrol capacilor may be any capacitor that provides a capaciiance o the
syatem when ons or more swilches, ong o more controd bultons, or both are acluated. For
example, the systermn may have a first capaciiance and when a swilch is actusted that includes
the control capaciior the capaciiance measured may shifl o a second capacitance. The conirol
capacior may change the capaciiances of the system when a conirel loop containing the conirol
capacior s completed {(8.g., a droull s olosed so that the circult s powsred). The contrad
capacitor may provide a capacHiance 1 the system s0 thal the system can delerming if 3
reading is a trus reading or a ialse reading. The control capaciior may provide 2 capaciiance o
the system andfor change the capacilance of the system only if the switch, control button, or
both s actusted and a circull is complete. The control capaciior may assisl the generator in
confroliing one or more funclions of the debrider so that the one or more funclions are only
activated upon 3 command by a user and not by a short. The condrol capacitor may be
glactrically connectad, signally connected, or both so that if a portion of the irterchangeable Hp
shors, the detection ciroull reads the switch as being open, shorted, broken, or 2 combination
thereof, but a shifl In capacitance is not measured so the system does nol activale the funclion
of the shorted gswitch. The one or more swilches mav not be activaled when there is a short iIn
the printed circult board, a swiich, or both, Freferably, the ong more switches may not actiwmale
when a shorl, an incorrect impedancs, an incorrect capacilance, or 3 combination thereof are
presented.  The conirol capaciior may be configured within the ciroult so that the controd
capaciior only changes the capacilance of the system when the switch, control button, or both
arg actuated {le., closed). The conlrol capscitors may be sleotically connecled, signally
comected, or both o the handplece, the gensralor, the control moduls, of 2 combination
thergol through one or more connectors so that the capaciiance of the system s intermiltently
manitored and/or continuously monitored.

f0840] The one or more connaectors may be any device that recelves one or more ping and
glectrically connedcts, signally connects, or both the pins © an adiacent component. The one or
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more conneciors may be any device that assists in providing an slectrical connection, a signal
connection, or both belween ong or mors ping and ong oF more tubes, one o Mmore printsd
clroult boards, or both, Preferably, the one or more connsclors assist in creating a connection
with ong or more ubes having varying diamsiers so that ons or more functions of the device
may be used. The ong or mors conneciors may nclude ong or more spring pins, ong or more
sockels, one oF MOTe pINS, ONE OF More connector supports, oF a combination theraof aa that the
connecior assisls in cresting onge or mors elecideal connsctions, ong of more signal
connections, or both. The one or more connectors may form an inlermediary belwesn wo
glectrical points, two signal points, or both. The connector may dirsctly form an slectrical
connaction, a signal connection, or both with an intermediate wbe, an inner tube, or both. The
connector may indirectly form an slectrical connection, 2 signal connsction, or both with the
auter ube, the infermediate fube, or both. The connector may make oneg or more connections
with the printed clreul! board so that power is supplied o the printed olroult bosrd.  Tha
connecior may slecirically isolate two or more eleckical inpuls, signal inputs, or both, The
connector may assist in compleling a cireut so that one or more functions of the
interchangeable tip may be employed. The one of more connactors may be connected o
andfor form all or & portion of one or more electrodes,

Fang1l The one or more elechrodes may be any power supply point that provides power o
the siylet. Preferably, the one or more electrodes provide power (o the sivlst so that the siylet
may provide a monopolar energy sourcs or & bipolar energy sourse, For example, an eleciiode
may be comprised of one or more ping, & connector, one o mors wires, a printed circult board,
and may provids powsr 1© one or more tubes of the siylet so that one or more of the twbes are
gnergized. The slsclrode may be any device thal provides power direcily andfor indirecily to the
stylel. The electrode may be any devics that provides power from g handpisce © a sivist so
that the stvlel is energized. The siectrode may be 8 wire that exdends from a printed oirouit
board o a Wwbe of the shiet. Preferably, an electrods is not a connector that directly exdends
betwaen and sleclrically connects, signally connests, or both two adiacent input pins from 8
handpiece. For example, & Hrst pin and a second pin may extend into the interchangsable tip
and may be direclly connscled logether 50 that a signal enters the tip via one pin and s
immediately directed out of the tip vig the other pin.  In another example, two pins may be
directly connecied together via a shunt 20 that the connection is an identification ciroult with 2
zaro capacitance and the circuit is free of an slectrode. Two pins directly connaciad togsthser by
a connestor may form a ocircult that is an identification oirouit,
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{0042] The circult may bs any circull thal controls one o more funclions of the
microdebrider. The circull may be used o ideniify the funclionality of the intsrchangeable tip.
For example, the circult may be connscied to a conlred module, a generalor, or both that
determines the funclionality of the inlerchangeable tip based on one o more measursd
conditions of the cireuit,  The circuit may be signally connectsd to ong or mors fook-up tables,
The ciroult may include ong or morg inputs. Ths one or more inputs may be an applied signal,
apphied power, or both so that a clireull is created. The circult may include one or more outpuls.
The one or more culputs may be any portion of the clreult that retums a signal, returns power,
powers a portion of the interchangeable lip, or & combination thereol. The one or more oulpuls
praferably provide power from ong or more of the ping (o ong or more of the tubes of the stylel
The one or more outpuls may provide powsr from the cirouit 1o 8 pin, a spring pin, or both to ons
of the ubes of the shylet. One or more of the culpuls may be shunted,

{6643} The open circult may be any cireuil that is slectrically blocked, signally blocksd, or
woth so that power, a signal, or both extending 1o ons or more wbes of the stylet from one or
more adiacent components, one of more oircuits, or a both does not reach the stylst. The open
cireull may be any ciroudt that Is terminated. The open circuit may be a bocked portion of the
circuit. The open ciroult may be an abssnog of one or Mors ping, one o mMore siing pins, or
both s that an slectrical connection, signal connection, or both is terminated. The open ciroult
may end an identification ciroull, 3 control ciroult, or both. The open drcult may lerminats ong
or mowe identification portions and one or mors control portions of a cliroult,  Preferably, an
identification ciroult s not an open ciroult. For example, an ideniification porlion {le.,
entification  clroulty may provide elscliical fesdback, signal feedback, or both 1 a
THCTORTOORSSOR, & ganerator, a controller, or & combination thereof s that the system identifies
ihe functions of the interchangeable tip and the control portion {Le., control clroult) may operate
e one or morg functions.

(60447 The identification portion {hereinafter identification clreuit) of the ciroult may be any
portion that provides some feedback so that the funclions of the interchangesble tip may be
aentified. The dentification circull may generaie a signal thal may be ussd {o identify the
functions of the inferchangeable tip, the typs of interchangeabls tp, the number of elscirodes, o
& combination therect. The signal of the interchangeable fip may be ary signal that may be
used o identify the functions of the inferchangeabls tip. Tha signals may be any signal thas the
controlier, control module, gensralor, or 2 combination thereot may use o power and/or control
ang of more functions of the interchangeabls lip during use. Preferably, the signals are a shift

18



WO 2014/133663 PCT/US2013/077758

in frequency caused by the kdenlification circull,  For sxample, the signals may have a first
frequency before a capaciior and a second frequency after exiting the capaciior, This frequency
may be Hsted in 2 lock up iable {2.q., capacitance as discussad herein may refer 0 a requancy
change based on passing through z capacitor),  The identification clheuit may be a loop
connected belwesn an input and an output of the cheull.  The identification oiroult may include
only & capacitor bebween the input and the output of the circult, The identification cirocull may
inciude one or more ciroult Doard components. The clrcult board components may includs one
or capachiors, diodes, resistors, zenor diodes, an amplifier, or 8 combination thereof. The
identification circult may be free of one or more of one or capaciiors, diodes, resistors, zenor
diodes, an amplifier, or a combination thereof. The identification circult may bs free of 3 switch
or & control butlon. The identification circult may remain closed once the interchangeabls lip is
connected with a handpiece so that identificalion of the ons or more functions of the
interchangeable tip may be measured. The ong or more identificetion circuils may be In
parallel, in series, or both with the one or more controd clrouits.

(00457 The one of more conlred portions (hersinalter condrol olroults) may be any olroult that
sonirols ong or more functions of the interchangesbls tp. The one or mors control clroulls may
be any ciroul that may be opened and clossd by a user so that ane or more funclions of the
inferchangesbls tip may be turnsd on and off. The control circult may be any circull that
includes a swilch, 8 controd bution, or both that opens and closes so that one or mors functions
of the inlerchangeabls tip may be twned on and off. The condrol clreult may include one or
more oirouit board components, The circult board componends may be of 2 capacitor, diode,
rasistor, zenor diods, an amplifier, or a combination thereol. The control clroult may be free of 2
capaciior, dicde, registor, zenor dicde, an amplifisr, or 2 combination thereof. Freferably, the
control oireuil includes a capaciior so thal when the swiich, the conbrol bufon, or both are
actuated the capacitance of the system changss. A capacitor of a controd clroult may vary
based upon the unction of a given control circult and the capacitance may be measured on a
ook up table so thal the controlisr, the contral module, the generalor, or & combination thergof
may verify the function being reguested by actuation of the swilch, the contred button, or both,
The control cireult may be slectricslly connected, signally connscted, or both 1o an identification
circult, one or more inpuls, or both, The one or more inpuls may be any input that completes a
cirgult so that one or mors funclionaliies may be employed, ons or more functionaliies may be
identified, or both, Preferably, the control ciroult includes one or more switches,
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{04a] The ong or more swilches may be any swilch that may swilch betwesn an
identification oireult and an operation ciroult, The one or more swiiches may activale g function.
The one more switches may be g contrel bution as discussed berein, The one or more switches
may be any swilch that closes a portion of the circult oreating a bypass, forming & oirouit, or
hoth, For example, when the swilch is closed the signal, the power, or both may bypass an
wentification portion of the cireull and supply power, & signal, o both 50 that one or more
funutions of the interchangeable p may be emploved. The ong or more switches when closed
raay supply powsr to the system, may change the capacitance of the syslem, may send & signal
0 g generator, & control module, or both 8o that ong or more funclions are powerad.

f0047] The generator may be any device that g elsclrically connected, signally connected,
or both o the interchangsable lip and assisis in controfling ons o more functions of the
debrider, identitying one or more functions of the debrider, or both. The gensralor may include
one of morg contrel modules, one or more confrollers, or both that monlior an identification
cirout, ong or more switchses, g handpisos, an interchangeable tip, or 8 combination thereod so
that one or more functions may be recognized, controllsd, powered, or 8 combination theranf,
The generator, the conlroller, the control module, or a combination thersol may include one o
more algorithms that that continuously monilor, In real ime, changss in the modes of operation
{g.g., presence of an interchangeable tp; removable of an interchangeable tip: aclivation of
monopolar energy; bipolar energy, or bolh; deactivaion of monopolar snergy, binolar energy, or
both; or 2 combination thersol), The algorithms may include one or more Jook up tables. The
generaior may be any device that intermitiently monitors, continuously monitors, or both signal
measurements, capacitance, or both of the system, the debrider, the interchangeable tip, ora
combination thereof, Preferably, the generalor continucusly monitors signal measurements,
capaciiance, or both of the inlsrchangsable tip so that the gensrator can adjust its seitings ©
those of the interchangsable tp, provide a user with control aptions for the interchangeabile Hp,
configure the system o run one or more funclions of the intsrchangeabls tip, or & combination
thereof. The gensralor may include one or more detection ciroults,

048] The one or more detection circulls may De any circull that detects & signal in the
interchangsable tip. Prefergbly, the ong or more deleclion circulls may be any cirouit that
detecis & capacitance of the interchangsable Hp o asceriain the funclionality of the
intgrchangeable ip, the use of the interchangesble Hp, the componeniry of the interchangeabls
Hp, or a combination thereol. The datection circult may include one or more condrol modules,
ong or more controllers, one or more microprocessors, of a combination thereof that monitor the
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signals of the interchangsable tip. The one or more dsiection circulls may include one or more
HF generators.

108491 The one or more HF ganerators may be any devies thal may provide powsr, a signal,
or both to ong or more cirguils, ons or mors legs of a clroult, or 2 combination thereof. The one
or mors RF generalors may provide a signal to the circul! so that the detection circult may
monitor the cliroull for 8 capacitance, 3 changs in capaciiance, s shift in frequency, a changs in
impedance, or & combination thereof. The one or more RF generalors may provide power 1o
the ciroult so that the tip may provide bipolar energy, provide monopolar energy, rolale,
reciprocale, oscillate, or a combination thereof.  The RF generalor may provide power
gimultansously o two legs; 1o one leg; 1o one ey and power a return lead; through one leg and
provide power, & signal, or hoth through an identification ciroull; to ons leg and provide power, g
sigral, or both through g shunt; or 2 combination thereo!, A signal, power, or both from the RF
generator may go through the dentification circult, the controd clrcult, or both and be monitored
by the genergior, coniroller, contred module, or a combination theres! and comparsd o
predetermined values in one o more look up lables,

FOO501 One or more look up iables may be located within the delection cirouit, within the
gensrator, within a control module of the detection circult, within & confrolier in the detection
clrouit, or a combination thersof.  Preferably, upon the detection clroult detecting a signst from
the interchangeable Up the delection circull compares the signal measurement (2.3,
capacitance) to a st of signal measuremenis in the ook up table and determines the functions
of Hp installed, the type of Hp inslalisd, or both.  Afler delection of the interchangeable tip and
comparing the signal measurements o the look up iable the delection clrcult may monttor the
signals for the status of the one or morg switches based upon the signal measurements,
changes in the signal measurements, or a combination of both. The generator may be fully
andfor partially located In the handpisce, may be a disorste plece fully andior partially located
outside of the handpigce, or a combination of both,  The gensralor may powsr the
interchangeable tip according to a funclion energized by & user, a funclion selected by a user,
an identified function of the interchangeable tip, or a combination thereol.  Praferably, the
oenersior may power ane or more desired functions.

(0051 The funclions of the inlerchangeabls tp may be any funciion selected by a usern
The functions of the interchangeable tip may be any lunclion that assists a user in performing a
procedurs. The functions may be applying monopolar ensrgy, bipolar energy, non-ensrgized,
forward rotation, reverse olation, osciliating rotation {8.g., forward and then reverse and vice
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versa), reciprocaling (e, distal and then prodimal and vice versa) high spesd rotation, low
speed rotation, non-rofational, or & combination thereol. Preferably, at least one of the funclions
of the interchangeabls tip is rofating the inner twbe {a., forward, reverse, or oscillating). Thus,
in ong example, the aysiem includes one signal measursment, ons capaciiance, or both for a
forward rolating interchangeable tip, &8 second signal measurement, a second capacitance, of
both for & reverse rolsting inferchangeable tfip, and a third signal measuremant, a thind
capaciiance, or both for an osciflation rolating Inferchangeable Hp. In ancther example, a low
speed forward rolating interchangeable fip with monopolar energy capabilities will have a
different signal measurement, different capacitance, or both then a high speed oscillating bipofar
anargy inferchangeable tip and these values will be sted In a look up table so that the
gengralor, control module, controller, or & combination therso! may identlly the speoific
funchions of & given interchangeabls Yp and powsr the tip accordingly,

{00823 The look up table may be any lable that lisis all of the various functions of the
interchangeable lip and a coresponding capacitance, signal measurement, or both of the
various interchangesbls tips. The ook up lable may st each of the various funcions of the
imerchangeable fip compared fo a signal measwement so thal based upon a signal
measurement the funclions of a particular tip are known. Preleralily, the lock-up iable includes
gach combination of funchions with a coresponding capacitance s¢ that upon instaliation of an
interchangsable ip the generator, the control module, the controller, or a combination thereof
may determing all of the capabilities of the inferchangeabls tp. The look up table may provids
the status of one or more swilches based upon a comparison of 2 signal messurement, a
change iIn signal measurement, o a combination of both.  For sxample, when an
irerchangeables tip i inslalled the signel measurement may be a first capacitance {(8.9.,
fraquency changed caused by a capacitor) and when the swilch is acluated the capaciiance
may increase 1o g second capaciiance indicated that the switch was closed {e.g., 4 capacitive
vatue of first capaciior was added o a capaciiive value of a2 second capaciior when g switch is
closed aniving al the sscond capaciiance). The genersiorn, control module, contolier, or a
combination thereol may configure, reconfigure, set up, or a combination thereol the system
based upon the determined functions of each interchangeable ip, The generator aclivates ons
ar mors funclions of the debrider based upon 2 type of tip from a ook up table. The generator
may ensrgize andior control one or more predelermined funclions that are loaded inlo 8 user
interface in the generator so thal a predetermined procedure may be produced.
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F00E3] The ciroult as discussed herein may be ussd with a methed of deiecting an
inferchangeable p, identitving a type of inlerchangesble tip, the function of an interchangesbls
tip, or 2 combingtion thereol, The method steps may be perfermed in virlually any order or the
order disnussed harein. The BF generator may provide a signal, power, or both 1o one or more
chroulls, The signal, power or both may pass through an identilicstion circult, 2 shund, 8 controd
chreudt, or & combination thereof. The controlier, the microprocessor, the generalor, or 3
combination thersof may moniior the signals, the power, of both In real tme. The controller, the
microprocesact, the generator, or & combination thereo! may compare the signs), the power, or
both o one or mors predetermined values in 3 look up table.  The controller, the
microprocessor, the generator, or a combination thereo!l may monitor the system, the one or
mors oircuits or both for & shift In capaciiancs, a shift in impedance, or both and compare the
shift to 8 ook up tabls. The condrolier, the microprocesser, the gensrator, of 8 combinalion
thereof may provide a signal to the RF generator 1o provide power, a signal, or both {0 no legs
of the creult, one leg of the circull, both legs of the ciroult, one leg of the circull and a retum
lwad, or a combination therecf. The controfler, the microprocessor, the generstor, or &
combination thereol may monitor in real me for a first shift in freqguency, a second shift iIn
frequency, a third shit In frequency, or a combination thereol. For sxample, a first shiff in
frequency may represent 8 Up being installed, a second shift In frequency may represent a
awitch being activated, a third shift in frequency may represent a switch belng closed, a fouwrth
shift in regueney may represent removal of the Hp,

[e0s4] Figure 1 lHiustrates a micvrodebrider 2 including & handpiscs 4, 2 ubsset 8, and an
interchangeable tip 10 of the tsachings hersin. The interchangeable o 10 ncludes 8 nose
gone 14 having a locking mechanism 12 which prevents rotation of a portion of the shylst 16,
The nose cons 14 exiends beyond the microdebrider when the interchangeable Hp 10 is
connecisd o the microdsbyider 2.

{00551 Figure 2 lustrales a side view of one example of an interchangsable fp 10 of the
teachings herein, The interchangsable tp 10 includes a sivietl 16 extending from the nogscone
14 which & user may use o rotale the stylel 18, A blade module 18 having an snclosure 30 is
ncated behind the nose cone 14, The snclosure 30 includes a control enclosure 32 and &
connection snclosurs 34, A rear portion of the interchangeable s 10 has a collet 84, an inner
tube 82, and blade module 18, and a1 least 8 portion of sach extend into ths handpliece 4 {(not
shownl.
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RET Figure 3 fllustrales an exploded view of one inferchangeable tip 10 laught herein.
The interchangeable tip 10 includes a forward portion inclding a stylet 18 extending from a
nose cong 14, An encloswre includes a controd enclosure 32 and 2 connection enclosure 34
which enclose blade circuitry 40 for the interchangeable tip 10, The blade circuitry 40 includes a
confrod button 42, a spring pin 448, and capacitors 50 mounted on a printed giroult board 48,
The connection enclosure 34 houses a connsclor 80 having a spring pin 44C and wires 72 that
axiend around the collst 80 and connest to the sockets 4B, The rear porton of the
interchangeabls Hip 10 nchides a collet 80 with an inner twbe B2 removed from the outer fube
24,

[O057] Figure 4 Hlustrates a rear perspective sxploded view of the blade cirouitry 40. The
binde cirouitry 40 as Hlustrated includes s printed ciroult board 48 and two sockats 48. The
printed ciroull board 48 is free of spring pins. A connecior 80 having wires 72 that extend
arcund a coltet 80 into sockels 48 of the printed clreult board 48 so that the printed droult board
48 and connaclor 60 are slectrically connected. As Husirated, the connector 80 is fres ol 8
spring pin.

{06088} Figure 5 Hlustrates a close up view of the connsclor 60 of figure 3. The connector 80
i housed in and connected o the connection anclosure 34 by connector supports 868, The
comnacior 80 includes two sockels 48, The connection snclosure 34, as Hustrated, includes a
left connection pin 628, & middle connection pin 848, and a right connaction pin 8868, The left
cornection pin 828, right connection pin 848, and right connection pin 868 are connscled o g
feft control pin 827, & middle controd pin 844, and 2 right connection pin 684 respeciively
through the connector B0, The lefl control pin 824, middls control pin 844, and right control pin
S8A provide power from the handpiece 4 {not shown) of the microdebridsr 2 (not shown) o the
stylet 16 (nof shown). The laf control pin 824 and right control pin 684 are connecied to the
connscior 80 via the sockels 48 in the connssior 80, The middie controd pin 844 iz 8 spring pip
440,

Fon5g] Figure 64 fllustrales a cross-sectional visw of the iInterchangeables tip 10 of figure 2.
The condrol enciosure 32 houses blade cirouliry 40, The blade circuitry 40 includes a conirol
button 42 connested o a printed circult board 48, A spring pin 448 sxiends from the printed
circull board 48 and into contact with the culer ube 84. A capaciior 50 iz connscled to the
prirad circult Doard 48, An inner twbe 82 sxiends through an intermadiate tube 88 and both
the inner lube B2 and the intermediate tube 88 extend through the outer tube 84. A connection
snciosurs 34 is localed below the conneclion enclosurs 32, The connsclion englosure 34
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mciuddes g connector 80 with a spring pin 440 extending from the connecior 80 info contact with
the intermediate wbe 88 so thatl the interchangeable fip 10 is used o supply bipalar energy.
{080} Figure BB Hlustrales a cross-sectional view of a possible interchangesabls tip 10 for
supplving monopolar ensrgy.  The interchangeabls tp 10 includes an open circuit 70 that
pravents power from passing from a third input pin 126 1o the inner lubs 82 extending through
the cuter wbe B3 so thal power is only supplisd to the outer ube 84 vis 8 spring pin 448
extending from the printed ciroult board 48, which includes a capacitor 88, Figure 8C Hlusiraies
a cross-seclional view of & possible interchangesble tip 10 thal B nonpolar. The
interchangesble p 10 Includes an open oiroult 70 In the controd enclosure 32 and in the
connection enclosure 34 so that no powsr is suppiied io the inner lube 82 or the ouwler ube B4,
The control snclosure 32 s free of a printed circull board with a capaciior so thal the
interchangeabls tp 10 has a 2erc capaciiance.

(00611 Figures 7A1 and 7A2 Hlustrate s circuil 100, The oircult 100 s complate whan the
iterchangeable ip 10 s connected to the handpiece 4 and the generator 8. The handpiece 10
ncludes an dentification creult 150 and 2 condrol circull 160, The identification cirouit 150
ncludes a capaciior B0{1) that generates a signal capaciiance for identification and the outer
iube 84 for providing power o a stylet {not shown), The control clrouit 180 includes a capacitor
S0(R) and 3 switch 120, When the swilch 120 is open 1204 (Figure 841) the conirod oiroult 160
does not provide power and when the switch is closed 1208 (Figure 8A2) power flows through
the control circult 1o the ouler wibe B4 and io the stviat {not shown), Power and signals are
provided into the interchangssble tip 10, the control circull 1680, and identification clreult 150
from the handplece 4 through the first input pin 122 second input pin 124, The control clirouit
160 and identification cireull 150 are connected (o a detection ciroult 170 that includes a control
module 172 and an BF generalor 174, The handpisce 4 Includes s third input pin 128
connected {o the inlermediate wbe B8, When the swilch 120 iz moved from 1204 to 1208
power fravels through the cuter ubs 84 and the intermediate ube 88 so that the siviel produces
bipolar energy.  As Hustrated, a second swilch 120 is connected io the generstor 8 for
controliing a different function than the switch 120 on the interchangeable lip 10,

{o0823 Figure 78 llustrales a ciroulf 100, The clroult 100 is complels when the
interchangeable tip 10 is connected o the handpiace 4 and the generalor 8. The handpiscs 10
includes an identitication circull 150 and a control cireuit 180, The ideniification cirouit 150
includes & capacitor 50{1) that generates a signad capacitence for identification and  provides
power o the outer tube 84, The control ciroult 160 includes a capacitor 50(R) and a switch 120,

22
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When the switch 120 is open 1204 the control cirouit 160 doess not provids power and whean the
switch s closed power flows through the controd circuit 180 o the culer Wwbe 8dand o the stylst
{not shown)., Power and signals ars provided into the interchangeabls tip 10, the control clroul
160, and ideniificalion droult 180 from the handplace 4 through the Hrst input pin 122 second
inpul pin 124, The control cirouit 180 and identification cireull 180 ars connectad o 2 delection
cirouit 170 that includes a control module 172 and an BF generator 174, A return slectrode 140
is connected o he gensrator B so that a cireull is complete bedween the return slscirode 140
and the first ouiput 130 for supplying monopolar energy. The handplece 4 includes a third input
pint 128 with an open clreulled 70 8o thal no power flows 1o the Inner tube 82, As llustrated, a
second switch 120 is connescted o the generator 8 for controlling & different function than the
switch 120 on the inlerchangseabls tip 10

[G063) Figure 70 Hlustrales a circuit 100, The clrouit is complets whan the interchangeable
fip 10 iz connacted o the handplece 4 and the generator 8. The handpisce 10 includes an
wentification clreuit 150 and is free of a controd ciroull. The identification cirouit Includss a
capacitor B0 so that the function of the interchangeable tip 10 can be identifisd by the
detection clrculf 170, An open crcult 70 is located betwesn the identification circul? 150 and the
cuter lube B4 50 thal power does not How from the identification olrcult 180 1o the outer tubs 84,
The identification circult 150 is connected to the detection circuit 170 by 3 firet input pin 122 and
g second input pin 124, The detection oiroull 170 includes a conteol module 172 and an RF
genarator 174 for providing signals andfor power through the oiroult 100, Athid input pin 126 s
connected o the generalor 8 and has an open circult 70 5o that power doss not flow from the
third input pin 126 {o the inner (ubs 82, A second switch 120 s connected to s connscled to the
generator 8 for controling a funclion,

{0064] Figure 70 ustrates a ciroult 100, The oircult Is complete when the inlerchangsable
Hip 10 s connecied to the handpiece 4 and the generator 8. A first input pin 122 and 8 second
input pin 124 are slechically connected and signally connecled o the interchangeable tip 10
ard are connecled together by a shunt 74 so that an dentification clroult 180 is formed and
power doas not flow 1o the ouler ube 84, The identification circult 180 is connectsd 10 &
detection ciroult 170 that holudes a control module 172 and an BF generator 174, The
generator 8 is comneciad lo a switch 120 for condrolling 2 funclion of the inferchangsabls tip 10,
A thivd input pin 126 is connected o the interchangeable tip 10 and includes an open clroull 70
50 that power is not supplied © the inner ube 82,
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Y Any numerical values recited herein include all values from the lowsr value 10 the
upper value in increments of one unll provided that thers is a separation of al lzast 2 units
betwesn any lower valus and any higher valus. As an example, # i is stated that the amount of
a componsit of 8 value of a process variable such as, for exampls, temperaiure, pressures, me
and the like is, for sxample, from 1 to B0, preferably from 20 to B8O, mors praferably from 30 to
76, # s intended that values such as 15 1o 88, 22 (o 88, 43 to 51, 30 {0 32 elc. are sxpressly
srumerated in this spacification, For valuss which ara less than one, ong unil Is considered o
be 0.0001, 0.001, 0.01 or 0.1 as appropriate. These are only examples of what is specifically
imtended and all possible combinations of numerical values between the lowest value and the
highest value enumerated are 10 be considersd to be expressly stated in this application in 2
simnilar mannst.

[noa8] Unisss otherwise statad, 8l rangses include both endpoints and all numbers betwsen
ihe endpoints. The use of "about” or "approimately” in connection with a rangs appliss 1o both
ends of the range. Thus, “sbout 20 to 30° is intendsd o cover "about 290 {0 about 30°, inclusive
of at lsast! the specified endpoints.

[e0s7] The disclosures of all arlicles and references, including patent applications and
publications, are incorporaled by reference for all purposes. The term "consisting essentially of®
to describe 3 combination shall include the slements, ingredients, componsnts or sheps
dentified, and such other elements ingredienis, components or steps thal do not materially
affect the basic and novel characternistios of the combination. The use of the terms "comprising”
or “inchuding” to desoribe combinations of slements, ingradisnts, components or steps herein
also contemplates embodiments that consis! essentially of the eglements, ingredients,
components or steps. By use of the ferm "may” herein, # is intendsed that any described
attribuias that "may” be included ars oplional.

Fnoes) Plural sisments, ingredients, componenis or steps can be provided by a single
infegrated element, ingredient, component or step. Allsmatively, a single integrated slement,
ingredient, component or step mighl be divided inle separate plural elements, ingredients,
componenis of steps. The disciosure of "3" or "ong” 0 describe an slament, ingredient,
componant of slep is not infended o forecloss addiional slements, ingredients, components or
steps.

{00841 i is understood that the above description s intended to be Hustrative and not
restrictive. Many smbodiments as well as many applications besides the examples provided will
be apparent {0 those of skill in the art upon reading the above description. The scope of the

24



WO 2014/133663 PCT/US2013/077758

teachings should, thersfors, be determined not with reference o the above description, but
should instend be delermined with reference 1o the appended olabms, slong with the full scops
of eguivalents 1o which such daims are entitled. The disciosures of all articles and references,
including patent applications and publications, arg incorporaled by reference for all purposes.
The omission In the following claims of any aspect of subjsct matler that is disclosed hersin is
not & disclaimer of such sublect maller, nor should # be regardsd that the hwventors did nol
consider such subject malier {0 be part of the disclosed nventive subject malter,
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CLAIMS

1) An interchangeable tip comprising:

anhd

a. astylet;
b. a blade module including:
i. an enclosure that electrically connects, signally connects, or both the
interchangeable tip to a power source, a signal source, or both; and
fi. blade circuitry having one or more switches for controlling operation of
one or more functions of the interchangeable tip;

wherein the interchangeable tip is connectable and separable from a handpiece;

wherein the blade circuitry includes an identification circuit that provides a signal

that is monitored by a controller, a control module, a generator, or a combination thereof.

2)

3)

The interchangeable tip of claim 1, wherein the identification circuit has one or more
capacitors that generate a capacitance that is monitored by a controller, a control

module, a generator, or a combination thereof.

The interchangeable tip of any one of the preceding claims, wherein the enclosure
includes an enclosure connector for connecting the interchangeable tip to the
handpiece of a debrider so that power is provided from the handpiece to the

interchangeabile tip.

The interchangeable tip of any one of the preceding claims, wherein the blade
circuitry includes a control circuit that controls one or more functions of the
interchangeable tip, and the one or more switches are part of the control circuit and

the one or more switches activate one or more functions when actuated.

The interchangeable tip of claim 4, wherein the one or more functions are a
monopolar energy source, a bipolar energy source, forward rotation, reverse rotation,

oscillating rotation, reciprocating, or a combination thereof.
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6) The interchangeable tip of any one of claims 4 through 5, wherein the control circuit
includes a capacitor so that the monopolar energy source, the bipolar energy source,
or both are prevented from being activated through the stylet if the one or more

switches are not activated and a short is present in the control circuit.

7) The interchangeable tip of any one of the preceding claims, wherein the stylet
includes an outer tube and an inner tube disposed in the outer tube,
wherein the one or more pins are in electrical communication with the outer tube
and the one or more pins are configured so that the outer tube rotates during use and
maintains the electrical communication, and
wherein one or more control buttons, switches or both controls an application of

power to the stylet by turning a power supply on and off.

8) A method comprising:
a. inserting an interchangeable tip of any of claims 1 through 7 into a handpiece;
b. providing a signal to the handpiece and the interchangeable tip; and
c. detecting a capacitance generated by the interchangeable tip in response to
~ the step of providing the signal
wherein the step of detecting determines whether the interchangeable tip is configured

to provide bipolar energy, monopolar energy, no power, or a combination thereof.
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