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(54) Title: REPLACEABLE DEBRIDER BLADE MODULE WITH LATCHING MECHANISM

(57) Abstract: A blade assembly (2) comprising a tip (4) including two or more tubes, wherein the two or more tubes Include at
least: an outer tube (20) and an inner tube (24); and a mechanical enclosure (8) including: a locking spline (34) having a longitudinal
axis; and a slide lock (44); wherein the slide lock slides along the longitudinal axis of the locking spline and over the locking spline
forming a locked state so that rotational movement of the locking spline, around the longitudinal axis of the locking spline, is pre-
vented; and wherein the outer tube is coupled to the locking spline so that rotational movement of the outer tube, around the longit -
udinal axis of the locking spline, is prevented during the locked state.
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REPLACEABLE DEBRIDER BLADE MODULE WITH LATCHING MECHANIEM

FIELD
G The present teachings genersily relste to & debrider blade muodule, and more
specifically & debrider blade module with Iocking pait so thal rotation of blades of the blade
module can be rasiricted andfor prevented.

BACKGROUND

{0002] Generally, debriders include 3 handplece and a culling portion.  The handplace
includes & motor that rotales one o more roteling portions in the cutling portion.  The culting
portion includes a cutling window where the cutling window exposes a culling blade andior the
cutting portion is angled. Duwing use the cutling window andior the angle of the cutling portion
car ba oriented by roteting the sntirs handle. In some instances. the sntire culting portion may
ne removed from the handpiece roteled and put back in the handpiece so that the culling
window andfor the angled portion is orlented as desirad,

HEIRY Additionally, some handpieces include a rotary knob that may be used o rolate the
culting portion from the handplece. During use the handplece may increass in lemperaturs and
gne or more of he components of the handplece may thermally sxpand. The expansion rates
of the various components may inhibil movamant of the rotary knob so that the rotary knob s
difficult io use andfor has fimited funciion. Afler use, the handpiece and the rofary knob may be
placed in an auioclave 80 that the handpliece is sterifized and subssguently placed in a flud for
rapid couting. Howaver, the repeatsd hesting snd cooling of the handplece and rolary knob
may degrade the rotary knob so that the conneclion between and the cutting portion and the
rotary knob slips andier sticks so that rotstion of the culling portion is inhibited.  In another
example, repeated cleaning and/or poor ciganing technigues of the device may resull in 2
buticdup of material in the device 5o thet the bullt-up material inhibils proper funclion of the rolary
knob,

F60043 Examples of some surgical instrumants may be found in U.S. Patent Nos. 5,112,288,
B 378,078 5452527, 55840,708; 5,608,873, 5820447, 5873880, €484,882 7247 187
8,108,958, 8,202,288, U.S. Patent Application Publication No. 2002/0038128, 2004/0243183;
ZOOS02TTET0, 2010/02388783, and 201270221035 all of which arg incorporated by reference
nerein for all purposes. 1 would be atiractive to have a rotalion device that is connected to the
cutting portion. it would be aliractive to have a locking portion that locks the rataling porlion so
that when e cutting portion i3 in use the culing porlion does not rotats. i would be altractive
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o have a nosecone that rolales an owter lube, an intermediate tube, or both of the culling
portion a0 that the culting window and/or the angle portion is rolaled.

SUMMARY
REGESY The present teachings mest one or morg of the present needs by providing: a blade
assemily comprising: {8} a tip including two or more tubes, wherein the two of mors {ubss
include at least: (I} an ouler tube and (i) an inner tube; and (b a mechanical enclosurs
inciuding: {1} & locking spline having 2 longitudinal axis; and {1 & slide lock; whersin the slide
tock slides along the longltuding! axis of the locking spline and over the locking spline forming a
locked stale so that rotational movemant of the locking spling, arourd the longitudinal axis of the
focking spling, g prevented ; and whersin the outer lube is coupled o the iocking spline so that
rotational movement of the outer tubs, sround the longiludingl axis of the locking spline, iz
pravented during the locked stale.
[G0061 Another possible embodiment of the present ieachings comprises: a blade assembly
comprising: (8} 2 tp including three or more tubes, whereln the thwee or more tubss include at
isast: {i} an ouler ube; (i} an inner twbe; and (#) an intermediate twhe located 2l lsasi partially
between the inner lubs and the outer tube; and (b} & mechanical enclosure including: ) a
noseconsg having a nosepiece gear, and () 2 coliet having one or more pinlon gesrs that are in
communication with the nosepisce gear: wherein the intermediate tube is connected 1o an ouler
b thal exiends though the collel, the outer hub including a toothed portion that is in
commurication with the ong or mors pinion gesrs so that rotation of the nosecone causss
rotation of the intermediale wbe.
FOaa7] Ancther possitde embodiment of the present teachings comprises: & Made assembly
comprising: {8} 2 tip hodeding two or more tubes, whersin the fwo or more fubes include at least
{i} an outer tube; (i) an inner lubs; and {b} a mechanical enclosure including: nosscons having &
rotational axis; wherein the ouler fube is connegled to the nosscons so that rolation of the
NOSenons causes rotation of the ouler ube,
[an08] The teachings herain provide rotation device that is connected 1o the cutting portion.
The teachings herein provide a locking portion that locks the rolating portion so that when the
cutling portion is in use the culting portion does not refate. The tsachings herein provide &
nesecone that rolates an ouler lubs, an intermadiate fube, or both of the cutling portion so that
the culling window andfor the angle portion is rotated,

25
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BRIEF DESCRIPTION OF THE DRAWINGS
[noog] FHG. 1 Blustrates a view of & biade assembly with & straight
IREAR LY i, 2 Hlustrates a view of a blade assembly with an angled tip;
R R R Fid. 24 Hlustrales an exploded view of one embodiment of the angled tp of FIG 2
with the blade tip In 2 locked position
16012] FIG, 28 dHlusirates an exploded view of one ambodiment of the angled tip of FIG. 2
with the blade tip in an uniocked position;
§0013] FIG, 3 Blustrates an angled tip;
0014} G, 3A Hustraies an sxploded view of one embodiment of the angled Hip of FIG. &
with the bade tip In g locked position
{0015} FiG. 3B ilustrates an explodad view of one embodiment of the angled tip of FIG. 3
with tha blads tip v an uniocksd position:
{0016} FiG, 4 llustrates an exploded view of 3 blade assembly having three ubes;
LR FIG. 5 lustrates an perspactive view of an sxploded mechanical enclosurs;
e L Fi, 6 Hlusirates g front perspective view of an exploded mechanics! snclosurs,;
RELE S FiGz. 7 fHustrates an exploded view of a nossecons;
[a0207 Fi3. 8 #lustrales a nosecons connected to an outer hub;
00211 Fi. @ Hustrales a noseconse and collet;
[00221 FiG3. 10 lustrates a perspective view of a collel;
{023y FiG. 11 ilustrales g perspective view of the tears of the leachings herein;
{0024] Fi3, 12 Husirales & nosecons;
O02S]  FIG. 13 Hustrates a locking spline; and
fan2al FiG. 14 dlusirates a locking spling and siide lock,

DETAILED DESCRIPTION
g The sxplanations and #Hustrations pressnted herein are intended {0 acquaint others
skilled In the art with the isachings, iis principles, and s practicst application. Those skilled in
the art may adapt and apply the leachings In lts numerous forms, as may be bes! sulted to the
requirements of & particular use. Accordingly, the specific smbodiments of the present
isachings as sel forth are not intended as being exhaustive or limiting of the teachings. The
scope of the teachings should, therefors, be delsrmined not with reference o the above
gugeription, but should instead be delermined with reference 1 the appended claims, along with
the full scope of eguivalents to which such oladms are entitled. The disclosures of all anticles and
references, including palent applications and publications, arg incorporated by reference for all



WO 2014/133664 PCT/US2013/077759

purposes. Other combinations arg also possible as will be gleansd from the following claims,
witich are also hereby incormporated by reference inlo this writlen description.

[Go2a] The teschings herein provide a debrider and preferably & microdebrider. The
debrider generally includes a handplece and a ssparable blade assembly. The handplsce
inchides an aperiure that recelves a portion of the blads assembly so that the handplece may
drive the biade assembly during use, The handplece may include a moior and one or more
gears that drive one or more rolary culling tubes of the blade assembly. Other teachings of the
handpiace may be gleaned from the teachings hersin including those of paragraph MNos., §-8, 28-
45, 081-0682, 065, and 70-72 and Figure Nos.1-3 of UB Palent Application Serial No.
817731818 filed on Novemnber 30, 2012 {eaching & handplace and one or more connsction
portions for diiving the separable blade assembly. The blade assembly when inslafled in the
handplecs may form a fixed connection so that the blade assembly doss not rolale
independently of the handpigee. The handpiscs and blade assembly may be separable so that
ihe handpieos, the blade assembly, or both may be cleaned, disposed, or both alter use.

fones} Praferably, the blade assembly may be disposable. The blade assembly ncludes a
fip and a mechanical enclosure. The Hip may include one or more ubes and preferably two or
more twbes. The one or more lubes may be mads of any biccompatible material. The one or
mre ubes may be mads of a material that may be used o perdorm surgery.  The ong or more
wbes may be made of any material that is sufficiently rigid to perdorm surgery; io be push,
pulled, angled, or a combination thereol without bending, breaking: or both. The one or more
iubes may be made of a polymer, melal, 8 natural materal, a synthetic material, or a
combination thersol. Preferably, the one or more tips are mads of stainless sieel or 3 surgical
stesd. The Hip may include at least an culer ube and an inner wbe. The ip may include an
outer wbe, an intermadiale wbe at least parlially disposed within the cutsr tube, and an inner
fube at least parlistly dispossd within the intermadiate tubs ém:i the ouler luba. Each of the two
or more wbes may be connected.  Preferably, sach of the two or more lubes is axially
independent of sach other so that one or more of the lubes may rolate without rotating the other
twbes, For exampde, an inney lubeg, an intermsediale ubse, or both may mdate inside of the outer
tubs. The one or more tubes may be straight, angled, bend, cumved, Hex-jointed {s.g., if the
outer ube s berd then inner wbe may be fexible o rolale within the outer wbel, or &
combination thereol. The ons or more tubes may form ong or more angles and the one or mors
angles may be any angle or combination of angles, Include an angled portion, or both. The
angled portion may be a rgld bend, an arcuale bend, a sweeping cwive, or a combination
theraed, The one or mors twbes may have an angled portion that forms an angle of abowt §

A
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degress or more, about 15 degress or more, about 30 degrses o more, abowt 45 degress or
morae, about 80 degress or more, or about 80 degrees or more. The one or mors ubes may
have an angled portion that forms an angle of about 150 degrees or less, aboul 135 degress or
fess, about 125 degress or less, or about 105 degress or Isss, Thus, for sxample in a8 muliipls
fube design the outer wbe and the inner lubs may both be siraight andfor angled.

{0030 The culer tube may be g sheath that houses all or & portion of an inner ube, an
intermediate wbe, or both, The outer ube may be any twbe that forms an oulsr surface of the
tip 50 that & fluid, surgical debris, rrigation flulds, or a combination thereofl may pass through the
cuter tube 1o amddor from a site of interest.  The ouler fube may be any shaps, size,
configuration, or a combination thersof g0 that the outer ube assists in protecting the inner ube,
ihe intermediate tube, or both, The ouler Wwhe may be of any size and shape so that the outer
iwwbe may be useiul for surgery and preferably for minimally invasive surgery, The outer ube
may be sufliclently sized so that that one or more Wwbes may 8 within the outer ube and oo that
g fluid, surgical debwis, irrigation flulds, or 2 combination thereo! may pass through the cuter
ube to andfor from a site of inferest, The outer twbe ncludes an inner diameter and an cuter
diamster. The inner diameler may be sulliciently sized so that ong or more and preferably two
or more ubes may it within the inner diametsr of the oulsr tube and fluid, surgical debis,
irrigation flukds, or 2 combination thereo! may pass through the outer tube o andfor from a site
of interest. The Inner dizmster may be about 1 mm or more, abowt 7 mm of more, of about 3
mm oF more. 1he inner diamster may be about 7 mm or less, sbout § munm or less, or about 8
mm or kess, The outer diametar may be aboul 0.7 mm about = 4.5 mm, or sbout 1.0 mm of
the inner diameter. The diameater of the outer tuba may be sufficlently sized so that the ouer
tube may include an angled portion,

[o0a1} The cuter twbe may determine the angle of the angled portion of the inner wbse, the
intermadiate ubs, or both as discussed herein for the angle of the tp. The outer tubsg may be
rotatable around Bs own rofational axis, & longiudingl axis of a locking spline, or 8 combination
thereol., The outer tube may be miatable andior revolved around a portion of its own
orgituding] asis. For examples, the ouler ube may be bent and & longiudingl axis of the outer
e may {ollow the bend of the cuter tubs, and the culer wbs may rolate around the linear
poriion of the longiiuding! axie so thal the bend in ouler Bibe may be miated from a first position
0 @ sacond positon. The ouler fube may be rotatable around a longlludinal sxis of the
machanical enclosure, an axis paraliel (o the longitudinal axis of the mechanical snclosurs, or a
sombination thereof, The ouler tube may include one or more siots.

Fi{
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(6033} The ons or more siois may be located at any lecstion slong the cuter wbe so that the
guter iube forms 3 fiked conngclion with the nossconeg, the locking spling, or both,  Preferably,
the outer tube includes one or more slots at a proximal end {L.a., an end proximate lo the user,
within the mechanical enclosurs, or both). The slols may be an absence of material, a cut, a
siif, & bend, & taper, & fHared portion, or & combingtion thereof, Preferably, the ouler ube
includes two siols on an end that is adisesnt to the nosecong 50 that the ouler fubs may be
fixedly secursd (o the nosecone, the outer ube may be fixedly connaected 1o a locking spline, or
both, The one or morg siots of the outer twbe may be connected 1o the jocking spline so that a
cutting window in the outer wbe, a culting window in the infermadiale twbs, or both may be
rotated around the longiluding! axis of the outer tubs, the longituding! axis of the intermediate
tube, or both as discussed herein,

(6633} The puter fube may include a cutling window, The culting window may be g window
that exposes alf or 3 portion of a distal end of the inner Wwbe, all or 8 portion of 2 distal end of the
intermediate wbe, or buth so that during use the inner tubse rotates and forms 8 cutling surfacs
for parforming a surgsry. The ocuder tube may be free of g cutling window. The outer tubs may
nclude an open end so thal all or a porlion of the inner tube, an inlermediate twbe, or both
extends out of the open snd. The open and, the cutting window, or both may include a taper
that reduces the diamelter of the outer tube, The open end, the cutting window, or both may
form a snug conneclion, a joumalied connsclion, an interdersnce fif, a fricton M, or a3
combination thareof with the inlermediate ube, the inngr Whe or Doth, 30 that the inner ube, the
intermediate tube, or both are prevenied from moving axdally towards the distal and of the tip,
moving sterally, or both, but the inner ube, the intlermediate Wwhe, or both may rotate around 3
longitudinal axis of the outer wbe.

f00341 The intermediate fubs may extend through sl or a portion of the ouler ubs., The
intermediate ubs may extend all of the way through ong o both ends of the cuter wbe. The
irermediate wbe may include a window for exposing all or a portion of an inner fube. The
intermediate wbe may include an open end so that the nner Wwbe may extend oul of the
ntermadiate Wbe, The window of the intermediale wbe, the ouler tube, or both may be
sufficiently large so that & sufficlent amount of the inner tubs may be expossd for debriding
{9.9., cutting, shaving, smoothing, removing, the ke, or a combination therecll. The window of
the intermediate tube, the outer tube, or both may be sufficlently small so that the device may
be used for minimally invasive debriding. The window of the cuter ube, the intermediale ube,
or both may be substantially the same size. The window of the intermediale ubs, the oculsr
e, or both may be located in a distal end region of the tip {8.g., a region of the tp proximal to
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a patient and distal from the user). The window of the inlermediate tube, the ouler fube, or both
may extend around about 15 degress or more, about 30 degress of more, about 45 degrees of
more, abhout 8 degrees or more, about 80 degrees or mors, about 113 degrees or more, about
135 degross or more, or about 150 degrees or more. The window of the intermediats tubs, the
gutsr iwsbe or bolth may sxiend around about 300 degrees or less, about 270 degrees or l8ss,
about 235 dagrees or less, or aboul 200 degrees or less. The inner tube may have 8 culling
surface that is substantially the sams size a3 the window so that the culting window and the
estling surface of the oulting window form b opposing culting portions that assist in debriding.
[0035] The inner wube may extend through all or a portion of the Intermediate ubs, the oculsr
wbe, or both, The inner lube may be free o rolale independently of the outer tube, the
intermediate fube, or both, The inner tubse may exierd through one or both ends of the ouler
fube, the infermediate tube, or both, The inner tube may have a grinding tip that extends ail of
the way through the ouler tube, the intermmediale Wwbe, or both so that the grinding tin s exposad
at 360 degrees. Ths inner ubs may connect with & ceupling device that transfers power from
the motor in the handpiscs 0 the inner ube so thal the inner Wube rolates around an axkis. The
rmer fube may be connected to andior include a inner hub.

0038} The inner hub may be any davice that may assist in coupling the inner fube o the
molor, in rofaling the inner tube, iy forming a fixed connection on the inner wbe so that the inner
iube is not dispiaced along the longiudinal axis, or & combination thereo!. The inner hub may
includs ong or more taeth for forming 8 rolatable connection with an adiacent componant, One
or morg bias members may extend over all or & portion of the mer hub o assist Is forming a
connection, removing a connection, enswing that the connection remains secure, or a
combination thersol. The blas membar may be any bias member discussed hergin. Prolforably,
the blas member is a spring. The bias member may be located prodmate to one or more seals.
The one o more seals may be any seal that prevenis fluld leakage. The one or more seals may
ba located at an end of the inner hub, at an end of the inner lubs, the intermediale tubs, the
outer Whe, or a combinglion thereo! so thal s Huld, surgicel debwis, rigation fluids, or a
combination thereof iz prevenied from leaking inte the handpiecs and is wrgsd o exdend through
the twbes in the handplece. The inner fubs, the mer hub, ¢ both may exdend through 8
encapsulation conngctor.  The encapsulation connsclor may assist in preventing laleral
movemant of the inner Wwibe, the intermediale ube, the ouler ubs, or 2 combination thereol
Freforably, the inner ube exiends through the sncapsulstion comnector so ihal ths
encapsuistion conneclor provents laleral movement of the nner wbe and monliors rodation of
the inner wbe, The sncapsulalion connesior may include two or mors ransmitters that are in

o
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magnetic communication with the inngr tube, the inner hub, the ouler hub, or 8 combination
thereof, Preterably, the two or more transmitiers of the sncapsulation connsoior magnetically
raonitor the position of the cuter hub andfor the window in the ouler lwbe, the inlermediate ubse,
or both with respect to the position of the window. Other teachings regarding the encapsuiation
connectar, the two or more ransmitiers, the magnetic communication, or a combination thereof
may he gleanad from the teachings herein, including those Paragraph MNos. 008-0014 and 0035~
(0055, and Figure Nos. 2-14 of U.B. Paten! Application Serial No 13/251,483, Hled on
10/03/2011, incorporated by reference hersin for sl purposes regarding the encapsulation
connecior, the wo or more ransmilters, or the magnetic communication. The ancapsulation
connector and the oulsr hub may be lbcated adjacent o sach other, may cover sl or a portion
of the adiscent parl, may fum g sealed conneclion or 3 combination thereol.  Allernatively,
pther feachings regarding rolaling one or more of the tbes relalive 1 sach cther may be
gieansd from the isachings hersin, including those of Paragraph Mos. 004-008, 0012-0038 and
Figures 1A-40 of U.B, Palent Application Serial No. 13/788,412, filed on March 12, 2013,
incorporated by referance herain for all purposes regarding g lock selector, bias device, and an
achuation seleciorn

0037 The outer hub may fully andfor partially extend into & handplece and assist in
creating a fixed connection between the disposable blads and a handpiscs. The outer hub may
ba enilrely located oulside of the handpiece. The outar huby may be any doevice that is fixedly
connecied o the outer wbe, the inlermediate Wwbe, or both, The outer hub may be fixedy
connecisd o the outsr tubsg, the intermediale tube, or both so that axdal movement, relative 1©
the axis of the oulsr hub, of the ouler wbe, the inlermedials fube, or both iz substantially
prevented, eliminated, or both. The ouler hub may be any device that faciiiates rolational
movemeant of one or more of the wbes during rolation of ang o more parts that are adigeent to
the one or more bes, connected to the ong or more ubes, or both. The outer hub may be
fixpdly connesied (0 an ouler Wibe, 8 nosecons, or both 5o that upon rodation of the nosscone
the outer fube is rofated by s connection with the ouler hub. The ouler hub may be fxedly
connected 1o the culer ube, the ntsrmediale Wube, or bolth 80 that whern the gutsr hub rolales
the culer tube, the intermediale bse, or both rotate. The outer hub may be fixedly connecied i
the intermediale twbe, the outer tube, or both so that when the nosecong is rotaled the
intermadiate tube, the outer lubs, or both are rofated, The outer hub may extend inlo, exiend
around, sxtend into contact with, or 2 combination thersof ong of mors adiacent pars so that
upon movamst of the one or more adiacent parls the outer hub iz rolated along with the outer
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ube, the termediate tube, or both, The outer hub may be rolaled by a porlion having an
intarfitting torqus ransmitting pisce.

[8038] The interfited lorue transmitting plece may be any device that transfers a foge,
forgue, or both from ong compoenent fo another component. The infeditling torqus ransmilting
piece may include ribs, testh, a helically wrapped track, or & combination theres!. The interfitted
forgue ransmitiing pigce may be smooth, freg of teeth, free of ribs, or & combination thereof,
The interitted iorque ransmitling plece may be contaciad and rolated by a bell, 3 pulley, & fial
phiable material, or & combination thereof. Preferably, the interfilted torues ransmilting plece s
a gear porlion, a cog porlion, a worm gear porfion, an inner hub portion, or 2 combination
thareof of the outer hub. Preferably, the interfitted torgue transmitting plece of the outsr hub
may be a togthed pordon.

(00397 The toothed portion may be aay portion of the ouler hub that is localed juxiaposed io
one or more adincent components that may contact the loothed portion so that upon miation of
the one or more adiacent components the toothed portion may rotate the ouler hub. Preferably,
& forward portion {8.g., distal portion that is axially located distal from the bhandpiece) of the
outer hub includes a loothsd porlion having & plurality of teeth. The toothed portion may exlend
around gl or a portion of a circumference of the ouler hub so thet the outer hub may be used i
rotate an intermediale ube, an ouler tube, or both, Preferably, the toothed portion may extend
360 degrees ground the ocuter hub so that the ouler tbe, the inlermediate tube, or both may be
fully rotated in a clockwise direction, a counterclockwise direction, or both. Tha toothad portion
may be contacted by one or 8 plurality of pinion gears.

(60407 The ons or mors pindon gears may be any device that may contact the intsriitisd
iorgue fransmitting piecs, the locthed portion, or both of the outer hub. The one or more pinion
gears may be any gear thal rotates arcund an axis and transfers torgque, foree, movement, or a
cormnbination thereof from andfor 1o one or more adiscant surfaces, components, pleces, or &
corningtion herecd, The one or more pinion gears may form g substantially a miror imags o
the interfitied {orqus ransmiiting plece, the oothed porton, or both 50 that one or more pinien
gears and the interfitted lorque ransmitting plece, the loothed portion, or both form & rotations!
connection, an interconnection, or both for ansfering a force, tomgue, or both. The one or
more pinkon gears may be sufficlently largs so that the pinlon gesrs rofale the imermediate ubs,
the ouler tubeg, or both withoul the user having 1o reposition his or her hand o complele a
desired rotation, The ong of more pinion gears may be sufficiently small so that the one or
more pindon gears do not pravent one oF more components from extending through the through
hole in the coliet, The one or more pinion gears and the interfited torgue ransmiliting piece, the
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toothed portion, or both may bave a gearing ralio. For exampls, one complete rotation of the
ang oF mere pinlon gears may wiate the ouler hub 1 time thus having 8 gearing ratic of 101
The gearing ratic may be any ralio so that upon movemeant of the ong or mors pinion gears the
cuter hub is rolated & sufficient amount so thal a window in the suter tube, the intermadiate
fube, or both rolates about 60 degrees or more, abowt 90 degrees or more, about 120 degress
or more, o about 180 degrees or more. The gearing ratio of the one or more pinion gears o
the interfitted torque ransmitling plete, the oothed porlion, or both may be about 1:0.5 or mors,
about 1:0.7 or morg, about 121 or more, or about 1:1.2 or mors. The gearing ratio of the one or
more pinion gears {o the interfifted orque fransmitting plece, the toothed portion, or both may be
about 1.8 or less, about 1:4 or less, about 1.3 orless, or about 12 orless. The tp may include
g sufficlent number of pinlon gears so that the ouler hub s rolated in the same dirsction as 8
user rotates. The tip may include an odd number of pinion gears or an sven number of pirdon
goars, Preferably, tip includes an even number of pinion gears.  More preferably, the tip
includes at isast two pinion gears 5o that the ouler hub is rolated in the same direclion as 3 user
refates & movable pordon connected 1o the at zast two pinion gears. The one o morg pinion
gears may be conngclisd to 2 oolist.

FO041] The colie! may extend partially andior sntirsly into a handpiscs and assist in creating
& connecton between the disposable blade and the handpisce. The collet may form a fixed
copnection with the handpiece so that the coflef, the disposable blade, or both are fres of
rotational movement, aleral moverment, longituding! movemaeant, or a combination theregl. The
coliet may be any device that is siglionary within the mechanical enclosure, & blade module
may be connected to the coliel, around the colist, or both so that the blade module forms a
stationary conneclion relative io the handpiece, the oollet, or both. The collel may be 3
stationary gripping portion for a user. The colist may form a frame for the tp, the mechanics!
gnciosurs, or a combinalion theresl, The collel may be any device that includes one or more
through holes for one or mors components o extend through. For example, ong or more tubes,
& slide lock, 8 lock lever, an ouler hub, or & combination thereof may extend through the oolist,
Praferably, at lsast the outer hub extends st lsast partially through the through hole in the collet,
For example, the outer hub may include one or more ssals around an ouler periphery that
corttact an inner surface of the collst so that the seals form & sealed connsction herebelween.
The coliet includes a longiiudingl asis. The longitudinal axis may extend through a center of the
oollet, through a center of the through hole in the colisl, or both, The through hole may sxtend
through & center of the collel, may be offset from center, or both. For axample, the locking
spling, the slide lock, the one or more twbes, or a2 combination theresol may be offsst from an
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axis extending though the center of the collet.  Preferably, however, the collst, the locking
spiing, the slide logk, and the one or more tubss are afl concentric, aligned along the
longitudinal axis of the collet, or both, The owler hub and the collet may form a sealed
connection. The sealed connection between the collet and the ouler hub may allow for
rotational movemant of the cuter hub relative to the colist and maintain the sealed connection.
Freferably, during use a user grips the oolied or a plece fikedly andfor rotatably connectad to the
coilet 5o that the user may rotale ong or more adjacent pars, manipulate the disposable blade,
perform a procedure, or & combination thergol. The colist may include one or more connection
surfaces so that one or more adiacend parls discussed hereln may be connecied o the oollst
The colist may include ons or more support pins for supporting the ons or more pinfon gears.
fon42] The ong or more support ping may be any device thal provides rolational support for
the pinion gears. The ons or more support ping may be one or more axes, beanng swrfaces,
supporis, of a combination thersol. The ong or more support pins may be any device that
suppors the one or more pirion gears in a low friction rolationa! movement, Preferably, the one
of more pinlon gewrs may be connected o the collet via the one or more support pins. More
preforably, the ons of moere pindon gears may be rolationally movable relative 1o the collet bud
axially fixed 1o the colist. For example, the one or mors pinion gears may be fixed o the
support ping so that they cannct slhide along thelr rolational axs; however, the pinion gears are
frea to rofate ground the rotational axis. The one or more pinlon gears, the one or mors support
ging, or both may be located at any position on the collel.  Praferably, the one or more support
ping, the one or more pinfon gears, o both are located &t a dista! end of the coligt (Le., the end
of the collet closest o the nosscons and farthest from the ussrl. More preferably, the one or
More support ping, the one or more pinion gesars, o both may be located substantially out of the
through hole opening so that one of morg components may pass through the through hole.
Even more preforably, the one or more support pins, the one or more pinion gears, or both are
ovated on the collet so that he one or more pinion gears connect 1o the Inferfitled tomus
fransmitiing plece, the wothed portion, or both of the ouler hub located provimate to andfor
extending through the through hole opening. The one or more pinion gesrs may form a
cormection, an derfited connaction, & torgue transfer connsclion, or a combination thereol with
N8 OF MOrS Nosepiecs gears.

0s3] The ong or more nosepiens gears may be any gear that ransfers a rotational force
from a user 1o one of more of the tubss discussed hersln. The ons or more nosepiece gesrs
may be any shape, size, or configuration so that upon movement of the nosscons, one of Mo
the nosenisce gears move ong of mors adiaeant disposable blade components. The nosepisce
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gear may be circular, oval, one or more adjcining sesgments, one continuous plsce, or a
corrddnation thereof. The ons or more nosepisce gears may be an allas gear, a plansiary gear,
a gear that may extend ground an insids periphery of an adiacent componant, the nosBoONS, oF
hoth. The one o more noseplece gears may be Hxedly connscled, permansnily connecled, an
integral part of, or 2 combination thereof a nosscone of the disposable biade. The one or more
nosepiece gears may form a oonnection with the nosepisce so that when a user rofates the
nosepiecs, the one or more nosapiece gears are rofated. For example, the noseplece gear and
the nosecons may be hwo discrete pisces that are connected.  In another sxample, the
nosepiece gear may be integrally formad In an interor of the noseplsce $0 that they are une
parl,  The one or more nosspiece gears may include one or more bumps, one oF more
projections, or both that prevent rolation of the nosepiece gesr independent of the nosscons,
The one or more nosapiece gears may exisnd pardally andfor fully around an inside, an culsids,
or both of the noseplece. Prefarably, the ons or more noseplsce gears extend 380 degrees
ground an insids of the nosaplece and form an interfitted connection with the one or more pindon
gears. The one of more nosepiece gears may be any devics thal may transfer torgus, a
rofational foros, or both o the one or more twbes, the ouler hub, the pinlon gears or a
combination thereof gither direclly or indirsctly. In one preferred example, the noseplece gear
may connect with two pinion goars that are connected 1o a othed porton of the outer hub,
which is connected 10 an inlermediate twbe, an outsr tube, or both so that upon rolation of the
nosgeong the rolationa foree i transierred fo the inlermediae ubs, the outer ubs, or both 30
that a window iIn the indermadiate ube, the ouler tube, or both is oriented as deslred. The ons
OF MOore NOSBHSCE goars may be a bell thal may ansfer torgue, a rolational force, or both
dirgotly from the nosecons to the outsy ubs, the intermediate Wwbe, or both. Preferably, the one
or more nosepisce gears inchude ong or more eeth that form an interfitted connection with one
of more adiacent toothad gears. The ong or mors nossepisce gears and the one or more pinion
gears may have g gear ratie, The gear ralio may be any ralio so that upon movemeant of the
nosacons, he one of more nosepiecs gears or both the culer fubs, the inlermediate fube o
both rolate about 80 degress or more, preferably about 80 degress or more, and mors
praferably about 120 degress or more. The gear ratio of the noseplsce gear to the pinion gears
may be about 11 or more, preferably about 1:1.5 or more, mors preferably about 1:2 or maors,
and more proferably abowt 2.5 or more, The gear atio of the nosepiece gear i¢ the pinton
gears may be about 10 or less, about 15 or less, or gbout 1:3 or isss. In ong preferred
gxampls, sach rotation of the nosepiscs gear rolates the pinion gears about 2.5 times and the
outer hub aboul 2 times. Preferably, a nosecons includes only ons nosseplece gear.
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00443 The nossoons may be any part of the disposable blade that rolales the orieniation of
the one or more ubes, rolates the one or mors windows of the one or more ubes, or both, The
nosecons may be any portion that may be gripped by 3 user. The nosecone may be & disial
st part of the mechanical enclosure, may be the part of the mechanioa!l snclosure that s
located clossst {o the patient, a piece that ons o more and preferably all of the lubses exiend
through, or a combination thersol. The nosecons includes s relational axis. The nosecons and
the nosepisce gesr may have rotadions! ratio. The rolational ratio of the nosscone to the
nosepleces gear may be about 1.0.5 or more, preferably about 108 or mors, and mors
praferably about 101 or more. The rolational rafio of the nosscone o the noseplece gear may
he about 112 or less, about 100.5 or less, or about 1:1.2 o7 less. Preferably, the rotations! ratio
of the nosecone fo the noseplecs gear is about 101, The nosecons may prevent the ong or
mors wbes from lalerally moving during use. For exampls, the nosecons may provide stability
around the periphery of the ong or more tubes so that the one or more tubes are subsiantially
fined in a direction ansverse {o the rotational axds of the one or more Wwibes, The nosscone
may form a fixed connsclion directly and/or indirectly with one or more of the tubss. The
nosscone may form a fixed connection with the outer ubs, the intermediate wbe, or both so that
rotation of e nosecone rotates the cuter iube, the inlermediale fube, or both. Preferably, ina
thres ube system the outer tube s fixedly andfor rolatably connected directly andfor indirectly to
the nosscong.  The nosecons may include one or more complementary pleces that form an
interlock with 3 feature In the ouler tube, the inermediate wbe, or both, The nosecons may
includes 2 tab that forms g filed connection with 8 slot in the outer tubs, the intermediate ube, or
both. Preferably, the nosecone ingludes one or more ipeking splines.

[o045} The one or more locking splines may be any device that exdends into the nosecons
and forms g lockabls connection with ons or more adigeent parts of the disposable blade, The
ong or more locking splines may be directly andlor indirectly connected 1o the nossoong, Thse
one of more incking splines may be free of a fixed connsclion with the nogecong. For exampls,
the nosecons may be rolatable independently of the locking spline or vice versa. The one or
morg locking splines may be integrally formed with the nosecons, may be fixedly connscted o
the nosgeonsg, may be removably connected to the noesecone, or a combination thereo!, The
one o more locking splines may include a longituding! axis and may axtend from the noseconeg
along the longitudingl axis. The one or more locking splines may nclude g through hole that
extends along the longitudinal axis and the one or more ubes may extend through the through
hole, The through hole may be planar, may be lapered, may include a tapered portion, or a
cornbination thergof 3o that axial movement of the ouler fube, the intermsadiale fube, o both

13



WO 2014/133664 PCT/US2013/077759

through the nosecons, the locking spline, or both is minimized andfor substantially prevented,
Ths through hole may be connested © a portion of the outer twbe, the intermedials tube, or both
by & press it connection, an inferfarence #, 3 fastensrn, gluing, o tEper, mechanioal slotspling,
ship #, or & combination thereof, Preferably, in a two tube systern the nossoong s fixedly
connected 1o the locking spline, the outer lube, the ouler hub, or & combination thereof 5o that
the nosscong, the locking spling, the cuter wbe, the outer hub, or & combination thereof cannot
he moved independently of one another. More preferably, in 2 two tube system the culer ube
& connected (0 the outer hub, and the locking spline and outer hub are connscled o the
noesecons so that when the slide ook is angaged o the boking spling, the outer hub, and the
outer tube are prevented from rolation. The one or more locking splines may includs one or
more taby adiacent (o the through hole.

{00463 The one or more (abs may be any featurs that is complemantary 1o one o morg slols
it the ouler tubs, the intermadiate wube, or both, The one or more tabs may be any feature that
assists in forming a fixed comneclion, prevents independant rofational movernent, or both of the
ater twbe, the inlermediate ube, or both relative o the nosecons, the locking spline, or both,
The ons or more tabs may exiend inlo andfor through a porlion of the outer tube, the
intermediate wbs, or both. The one or more tabs may be locsied at 3 proximal end of the
locking spline {Le., an snd of the locking spling most proximal to g user), partially andfor fully
within the through hole, or both, Preferably, in the three wbe system the ouler tube includes
slots and the locking spline includes iabs o that the ouler ubs forms a fixed connection with
the locking spline so thatl the outer ube and the looking splineg cannot be rotated independeantly,
and the nosscone and the locking spline are free of 3 conneclion so that the nosscone and
locking spline may be independently rolated.  The locking spline may include one or mors ribs,
[047] The one or more ribs may be any feature that prevents independent rotationsad
movement of & complementary part, the nosecons, or both. The one or more rbs may be
sufficiently sized and spaced so that 8 complemaniary part forms a Hixed connection with the
iocking spling so that indepsndent rotational movement s prevented. Prefarably, the one or
more 118 are located on an culer periphery of the locking spling, The ong or more ribs may
extend i an axial direction relative to the rotational axis of the one or more Wbes, paralled io the
rofational axis, or both, The one or more ribs may be disposed around a circumference of the
iweking spliine. The ong or mors s may be spaced apart 30 that a portion of a complementary
part may extend belween the one or morg ribs and form g feed connsclion, The one or more
ris may include a tapered portion thal assisls in oreating a fiked connection with a
complementary parl, assisis in aligning the vibs with one or more corresponding ribs andfor
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teath on & complementary parl, or both. The lapered connaction preferably may be locatsd at a
proximate portion 5o that 8 complemantary part may slide over the locking spline o form a
connection and the distal portion of the ocking spline remains in contact with the nosecons.
The complementary part may be any part that may move inle contast with angd fom g fixed
conneclon with the locking spline 5o that the locking spling is immobilized during the fixed
connection. Preferably, the complementary part is & slide look.

(00487 The slide lock may be any part of the dispossble blade that may be moved axially
siong the rolational auus of the ong or more [ubes, the ongiuding! akds of the locking spline, or
both so that when sngaged with the locking spline rotstions! movement is prevenied andfor
substantially eliminated of one or more adiacent paris. The slide lock may include ong or maore
teath and preferably a pluralily of testh. The one or more testh may correspond with the one or
more ribs in the locking splineg so that the feeth and ribs form an afternating configuration. The
ong o more teeth and the ong or more ribs may form a fixed connection that prevents rofational
movameant, forms a locked stale, or both. One or more tubes may sxiend through a through
hole In the slide lock, The slide lock may be any devics thal may be moved behween and form a
locked position or locked state, an unlocked position or unlocked state, or both. The slide logk
may move within the collst, info sred put of the colled, along an axis of the colist, be substantially
housed within the collet, or g combination theredd, The slide lock and coliet may form a mating
refationship so that the colist prevenis rotalional movement of the stide lock in 8 locked position,
an unincked posiion, or both, The slide lock may have one or more ralls that slide within one or
more corresponding tracks in the coliet

{06438] The one or more ralls may be any featurs of the slide lock hat may fom a
connection with an adiacent pisos of the tp so that rolation around the ong or mors ubes is
prevenied. The ons or more ralls may be 8 plece of the slide lock that extends from the slide
ook and forms a ridge, a shoulder, an extended suface, or a combination thereof that contacis
an adiscent rdge, shoulder, extended surface, or g combinalion thereof of an adiacent par so
that rotational movement of the two parts relative 1o sach other s substantially mited andfor
preverded, Preferably, the one or more ralls may have an upper surface and z lower surface
that extend between and inlo & rack fomned in the ooliel. The one or mors rails may be an
extansion from the slide lock. The one or more raills may be any size and shape so thal the rails
form a fixed conneclion with an adjacent part.  The one or more ralls may be squarg,
rectangular, round, ovsl, dismond, symmetlrical, asymmasirical, ribbsed, planar, non-planar,
geomelric, non-geomelric, of & combination thereol, Preferably, the slide ook includes 2! least
two generally rectangular raills that are subslantislly parallel so that the ralls assisl in gliding the
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slide lock along the axds of the ons or mors tubes and prevent rolationsl movement of the slide
inck around the sxis. The brack may be any surface within andior along the collst that may
include an upper swrface and 8 lower surface that forms a ridge, & shoulder, an exdended
surface, or 8 combination thereol, The collst may include one or more backs, preferably two or
more racks, and most preferably thres tracks. The one or more racks may be a recess and/or
& through holg in an internal side wall, an sxiermal sidewsll, or both of the collsl. The one oF
more racks may be an absence of material in 8 sidewsll of the colle! thal one or more of the
iracks exiends inlo, through, or both, The one or more tracks may be a combination of a
through hole, & recess, and g sliding swdace that assisle in preventing rolations! movement of
the slide lock relative fo the oollel. The ong or more racks may be any shape, size, and
configuration thal substantially mirrors the shaps, size, and configuration of the rails 8o that the
rails slide axislly along the tracks and the tracks prevent rofational movemaent around the axis of
ihe one of more Wwbes. One of the one oF more ralls may be an aclustion conneclion.

{8058} The acluation connection may be any part of the slide lock that forms 2 connection
with & ook lever so that 3 user can schuats the ook lever o aially move the shide lock. The
aciuation connaclion may be fivedly connscisd, rotatably connected, removably connecled, ora
combination thereof to the slide lock, The acluation connection may cormect with the ook lever
s0 that the lock lever may move the slide lock axially inlo connection with the locking spline.
The actuation connsclion may include one or mors fealures thal may be pushed andfor pulisd
by the ook lever 50 thal the slide lock is moved. Al or 3 portion of the acluation connection may
bae flat, angled, tapered, or a combination thereol so that during locking and/or uniocking the
ook lever slides within the acluadion comnection.

{0081} The lock fever may be any devics hat has a porfon that is internal of the mechanical
enotosure and a portion that is exiernal of the mechanical enclosure 50 that 2 user can lock and
unicek the position of the ouler wbe, the intormediate twube, the innsr wbe, or & combination
thereof for rotational movement.  The lock lever may include one or more shoulders thatl
cornect to the actuation connection, a portion of the blads module, or both, The lock lever may
pivol arpund the ong or more shoulders forming & locked position and an unlocked position.
The mechanical snclosure may include a seat thal holds one or both of the shoulders. The
mechanical enclosure may includs a blade module and the ook lever may extend through &
portion of the blads module 50 that a portion of the lock laver iz exposed for actuation by 4 user,
The blade module may include a control enclosure and 2 connection snclosure and the ook
tever may extend through and/or be connecied o one or both of the control enclosure and the
gonnection enclosurs, Prederably, the lock lever is in communication with and extends through
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a portion of the control endlosure.  The control enclosure may include one or mors through
holes 0 that the lock lever may extend through into and into communication with the slide lock,
The lock lever may include 3 hook that connects the lock lsver to the actuation connaction. The
fock lever may include 3 locking tab. The locking tab may be any part of the lock lesver that
holds the lock lever in a locked position or iocked state, an unlocked position or urdocked state,
or both, Preferably, the locking tab forms 8 secure conngclion o the mechanics! enclosure so
that during use rolation of the ouler Wwbe, the intermediale twbe, the inner ube, or a combination
thereof changing the direction of the angled portion is preverded. For example, when the lock
lever is in the locked siate the nosecons may rofale the inlermediale tube, and the nner tubs
may rotate so that culting may be performed, but the rotation of the angled portion of the outer
tube, the intermediale ube, and the Inner twbe around the ongitudinal axls may be preventad
so that the orentation remains constant.  BMore preferably, the locking teb forms a secure
connaction io a locking faature on the connection enclosure 56 that ek lever is secured when
the lock lever is in the locked position, the unlocked position, or both, The connection
gnciosure, the control enclosurs, o both of the blade module may be localed at any iocation
within the mechanical enclosurs, The conirol enclosure may include one o more elactrical
parts {Le., chrewdiy), ong or more mechanical parts, or both, The interchangeabls tps may
include mechanical functionality including a stylel, one or more connecling tabs, a diive
attachmant, or a combination thereof s that the mechanical functionality may perform ong of
more of the procedures discusssd hersin, The inderchangeable fip may include an enclosure
that housss the ciroulry.  Other teachings regarding the blade ciroultry, connecions,
idertification circulls, conirod circuils, connectors, of a combination thereo! may be gleaned from
tha leachings herein, including those of Paragraph Nos.; 58 and 0024-0083 and Figurs Nos. 1-
703 and corresponding verbal description in paragraphs 0054-00684 of U.B. Patent Application
Barial No 13/803,380, filed on 081142012, incorporated by reforence hersin for all purposes
regarding the blade clrouliry, connectors, identification circuits, confrol circuits, connectorns,
detection clrouits, or a3 combinalion thereof, all of which may be incorporsied inko the
mechanical anclosurs.

{8052] The mechanical enclosure may be any devics that houses one or more moving paris
of the disposable blade. The blads module may be a fixed portion that the user grips. Tha
plade module may be fxed relalive o the nosecons. The mechanical enclosure may includs
ons or more funclional butlons,  Preferably, the blade module includes at lsast a control
enclosure and & connection enclosure that form a portion of the mechanical enclosure, Mors
praferably, the cornection encipsure includes 3 seat thal forms & movable conneclion, a
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pivoiable connection, or both with the lock lever so that the lock lever may be moved belween a
iocked posiion and an unlocked position.  The ook levar may move axdally forward in the distal
direction and pivol around the seal of the connection enclosure as the kek lever i moved
backwards in the proximal dirgotion.  For exampls, in a locking sequence the lock lever may
teater totier (Le., one end may move in a first direction and the opposing and may move in the
opposite direction). The lock lever may be acluated by 3 blas mamber when a conneclion
betwesan the locking fab and the locking fealurs is removad,

{00533 The ong of more bias members may be located at any location within the machandcal
gnclosure 50 that that blas member assisls in moving the glide lock, the lock lever, or both from
a looked posiion to an undock position, or vice versa. The bas member may be any member
that assists in moving the slide lock 0 the uniock position, towards 2 provdmal and of the
disposable bade, away from the locking spline, or g combination thereol. The bias membsr
gy move the slide lock along the longiludinal axis of the locking spling; the rolational axs of
the outer tube, the intermediale twbe, the inner twbe, or a combination thereof; the longiludinal
axis of the collsl, the longiuding! axis of the outer hub, or 3 combination thereof. The bias
member may be a spring, 2 pisce of rubber, the like, or 2 combination theredf that assisis In
moving the siide ook, the lock lever, or both. Preferably, the bias member extends over the
ipcking spling so that when the slids lock sxiends over the locking spline the bias member is
compressad betwsen the nosecons and the slids lock and presses against the slide iock. The
bias member may extend over the locking spline and one or more shims.

[H054] The ong or more shirms may be located belween the locking spling and the nosscons
ared may assist in axislly spacing the locking spline from the nossoons, preventing a fixed
connection belween the locking spline and the nosecons, or both, Ths one or more shims may
oy be used in the two wbe system or the thres ube systam.

[GOss] Figure 1 Hlustrates a disposable blade 2 has lp 4 that is angled, Ths Hip 4 g
connectad 1o & mechanicat enclosure 8. The mechanical enclosure includes a bade modide 70
for housing componenis of the disposable Made 2,

FO056] Figurs 2 Hlusirates a disposable blads 2 has a ip 4 with an anglsd portion 8 and 3
window 10, The tip 4 iz comnnected 10 a mechanical enciosurg 8. The mechanical enclosure
includes a blade module 70 for housing components of the disposable blade 2, Theilipd has a
rotational axis 100 that cordorms (o the shape of the angled portion 8 so that the tip 4 along Bis
langth rofates around the rotaiona! axis 100

FOOSTY Figures 24 and 28 illustrate an exploded view of the disposable blade of Figure 2 In

& locking posilion. The lip 4 includes an ouler wbe 20 and an inner fube 24, Both the oulsy
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tube 2C and the inner fube 24 includes an angled portion €. The tip 4 connecis I the mechanical
enciosure B by sxiending through the nosecons 30, The nosecens 30 includes a shim 32 {not
shown) for axially spacing the locking spling 34 and biasing member 40 within the nosscone 30,
A slide lock 44 iz in communication with a lock lever 82, The lock lever 82 Is used (o move the
sticle lock 44 between 3 locking position {as shown in Figure 24} and a non-locked position {as
shown in Figure 28 Whaen the lock lever 82 is moved © the ook position, the ook lever 52
pushes the slide look 44 over the locking spline 34 so that ribs 38 on the locking spline 34 ars
engaged with testh 48 {not shown) on the slide lock 44, An optional nosepisce gear 42 extends
into the nosecone 30 and extends around the slide lock 44, The nosscone 30 when rolated
rotates g window 10 {nol shown) in the tip 4. The collet 84 covers an outer hub 60 that rolates
during cperalion of the disposable blade. A control enclosure 72 and a connection enclosure 74
fonm an anclosurs behing the nosecone 30, Al least & portion of the slide ook 44 and assist in
syupporting the ook lever 52, Al least a portion of the ouler hub 80 extends beyond the control
gnciosure 72 and the connection enclosure 74 30 that the outer hub 80 assists iy fomming a
cornection with 2 motor {nof shown). A rng 82 s kealed in an end region of the outsr hub 80
andd assist it sealing the tip, As is Husirated in Figure 24 the bias member 40 is compressed by
the lock lever 52 being retracted into the lock position, and in Figure 2B the blas member 40 s
axtendad 1o assisl in moving the slide lock 44 back when the lock lever is released inlo an
uniocked posilion.

10058} Figure 3 Hlustrales a disposable blade 2. The dispossble biade Includes s tip 4
connected o & mechanical enclosure 8. The iip 4 Includes an angled portion 8, and the
macharical enclosure includes & blsde module 70,

aosal Figures 3A and 38 Hlustrate an exploded view of the disposable bade of Figurs 3
The fip 4 comprises an ouler lube 20, an intermediate lube 32, and an inner tube 24. The
intermediate wbe 22 includes a window 10 that exposes the innsr tube 24, The tip 4 connscls
o the mechanical enclosure 8 by extending through the nossoone 30, The nosecons 30
inchudes a shim 32 {nol shown; for axdally spacing the locking spline 34 and biasing membaer 40
within the nosecons 30, A slide lock 44 is connected 1o a lock lever 52 by an actuation
conmaction 46, The ook lover B2 Is used o move the glide lock 44 between a locking position
{as shown in Figure 34) and & non-ocked position {as shown in Figure 3B). When the lock
lsver 52 is moved o the lock position, the lock lever 52 pushes the slids lock 44 over the locking
spling 34 50 that ribs 38 on the locking spline 34 are engaged with teeth 48 {nol shown} on the
shide lock 44, When the ook lever 82 iz in the lockad position the tip 4 is locked in place s0 that
tha angled portion § of the fip poinds in & single direction. Whaen the lock lever 32 s raleased the
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ti 4 can be rolated so thal the angled porlion § is adiusted and the angled portion can be
angled lowards a point of interest. A nosepisce gear 42 exlends inlo the nosecone 30 and
axtends around the shide lock 44, During mtation of the nosepisce 30, the nosepisce gear 42 is
rotated and the noseplece gear 42 rofales a palr of pindon gears 50 5o that g window 10 In
intermediate wbe 228 is directionally rofated towards 3 poind of interest, The window 10 can be
rotated whan the ook lever 52 is In the locked position (Figurs 34) o the uniocked position
{Figure 3B8;. The pinion gears B0 are conneciad (o 3 slationary collet 84, The colist 54 covers
an cuter hub 80 which rofates during operation of the disposable bisde. A control enciosurs 72
and 3 connection enciosurs 74 form an snclesure behind the nosecone 30 and at isast & portion
of the stide look 44 and assist in supporting the lock laver 52, Al least 3 portion of the outsr hub
80 axtends bayond the conirol enclosure 72 and the connection enclosure 74. As is Hustrated
in Figure 38 the blas member 40 is compressed by the lock laver 82 via the sliding iock 44
being retractied info the ook position, and In Figure 3B the bias member 40 i3 extended (o assist
i moving the slide ook 44 back when the ook lover is released into an uniocked position,

[6050] Figure 4 is an exploded view illusirating additional features of a disposable blads 2,
A noseconag 30 includes a shim 32, a locking spline 34 thal has a plurality of ribs 38, and a
biasing member 40, An cuter wube 20 is connected o and exlends through the locking spline
34, The biasing mamber 40 sxiends betwesn the locking spline 34 and the siide fock 44 and
assisis in moving the slids lock 44, The slide lock 44 includes an acluation conngclion 48 that
connects 1o a lock lever 52 that moves the slide lock 44, The slide lock 44 extends through &
noseplece gear 42 when the ook lever 52 s acluated from an unlocked position o a locked
position 50 thatl the slide ook 44 slides over the locking spline 34, The nosepisce gear 42 has
teeth 48 around an ingide pedphery that connest with iseth 58  of the pinion gears 56, The
pindon gears 50 are conngcled o the colist 84 vig a besring surface, which connects o a
handpiece {not shown) 5o thal the colist 54 assists in fixsdly connecting the disposable blads 2
o the handplses. A portion of the coliet 54 s surrounded by the conlrol enclosure 72 and the
connection enclosure 74, The connection enclosure 74 includes a hole {not shown) that the
ook lpver B2 sxends through and focks unio so thal the lock lever 52 maintains a locked
position. An intermsdiate lube 22 ncluding & window 10 exiends through the collet 84, the slids
ook 44, the locking spling 34, and the nosecons 30, The ntermediale whe 22 is connecied io
the outer hub 80, The outer hub 80 includes a toothed porion 82 that is indirectly connectad io
the nosspiecs 30, Bolalional energy is translerred from the noseplece 30 through the
nesepiene gear 42 and the pinion gears 30 o the toothed portion 82 of the outer hub 60 so that

the window 10 of the inlermediale twbe 22 s rolated 10 8 dirgction of inferest. A encapsulstion
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connecior 80 is connecled 1o an end region of the ouwter hub 60 Two rings B2 are localed on
the auter hub 80 so that the conngction 1o the cullet 54 is sealsd, The sncapsulation connecior
80 assists in holding the inner {ube and includes wo ransmitiers 92 that are in magnaetic
oormmunication with two magnets 84 beated in the inner hub 84 and a magnetic sensor {not
shown) in the reusable handpiece. These, magnets in conjunciion with software in 8 consale,
allows the user 1o Woygls betwesn an open and dosed innsy blade window regardiess of the
rofational position of the outermost window-carving wbe. The inner lube 24 exernds inlo and
through the encapsulation connector 30 and the infermadiate tube 22, An end region of the
inner tubs 24 inchudes an inner hub 94 that connects the inner ihe © coupler {nol shown) that
s connscied (o a moter (no! showny in a handplece ot shown). The inner hub 84 extends at
least partally info the sncapsulation connector 80, The inney hub 94 Includes g blasing member
43 and a coupding seal 88 so that the inner hub 84 i romovably sealed and comnecied o a
coupler of a handpizce, The outer lube 20, the intermediate whe 22, and the inner tubs 24
sxtand along a common rotational azis 100, As Hustralad, the rotational axis 100 of the tubes Is
also the longiuding! axis 102 of the locking spline 34,

(60611 Figurs 5 iHlusirates an expioded view of the mechanical enclosure 8. The enclosure
8 inciudes a conirol enclosure 72 and a connaction enclosure 74 thal surround & portion of the
coliet 54, The connection enclosure 74 includes a hole {not shown} so that the lock lever 52
can estend through and connect with the actuation conneclion 486 and move the stide lock 44,
The slide lock 44 includes rails 84 that move glong tracks 55 In the colist 54 so that the tracks
55 prevent rotational movernent of the slide lock 44, The nossplece gear 42 is connscied o an
end of the collet 54, The noseconse 30 houses the locking spiing 34 which is covered by a
Hasing member 40 that assisis in retracting the slide lock 44 when the lock lever 82 s moved
frorm & locked position to an uniocked position.

[o082] Figure § HHlusirates the noseplece gear 42, The noseplecs gear 42 includes issth 43
around an inside periphery. The testh 43 of the nosepisce gear 42 correlale 1o teeth 58 on the
pivion gears 50 so that when the nosscone 30 {nof shown) is rotated the nosepiece gear 42
rotates the pinion gears B0, The pinion gears 50 are connected o the collel 54 zo that the
pinion gears remmain siationary. The slide lock 44 slides through the noseplece gear 42 so that
teeth 48 on the inside contact a locking spline 34 {(not shown), The slide lock 44 s moved by a
lock lever 52 that rests In a seat 78 of a controd enclosure 78,

{00637 Figure 7 llustrates an exploded view of the componenis of the nosecone 30, The
nosecons 30 includes a shim 32 with & locking spine 34 connscled o the nosecons 30, The
locking spline 34 includes ribs 38 that {omm & fhed connsclion with a slide lock 44 {nol shown).
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A Dias member 40 fifs belween the slide ook 44 {not shown} and the shim 32 and assists In
relracting the slide lock 44 {not shown).

I0064] Figure 8 illusirates the locking spline 34 connected to the nosscone 30, The locking
spline 34 includes rbs 38. The outer hub 80 is free of & toothed portion and the area free of the
oothed portlon exiends into the nosecons 30,

[D0Ees] Figure § lHlustrates the nosspiecs gear 42 i into the nosecone 30, The slids lock 44
iz satending from the coliet 54, Pinlon gears 50 are connected to the collet 54, and the track 55
sxiending along the longiludina! axis of the collet 54,

[e086] Figure 10 Hlustrates the collet 54 supporting the pindon gears 50, The pinion gears
50 are offset 50 that pinlon gear 308 forms a roistional connection with nosepiece gear 42,
Pinion gear 508 formz s connsction with pinion gear 80A so that rolational forces are
transferred between pinion gear 504 and 50B. Pinion gear 504 forms 2 rolational connsction
with he toothed portion 82 of the cuter b 80 so that & roletiona! force s transferred from the
pirion gear B0A o the outer hub 80, A user rolales an window 10 {not shown) by rolating 8
nosecone 30 {not shown) that rotales the nosspiece gear 42, the noseplece gear 42 rotaies the
pirdon gear 308 and the pinion gear 508 rotates the pinlon gesr 504, which then miales the
eadter hub 80, which rolales a window 10 {not shown). The slide lock 44 exiends partially out of
the collst 54 5o that the rails 84 of the slids lock 44 are extended into the tracks 55 in the oolist
54 and rofational movement of the slide ook 44 is prevented. The slide lock 44 includes lesth
48 for conngcling to ribs 36 on the looking spline 34.

{0067} Figure 11 lusirates the connections of sach of the rolational components so that a
window 18 {not shown} can be rotated 1o 3 point of interest. The ouler hub 80 has a toothed
portion §2 that exiends inlo 2 nosepiecs gear 42 and inlo contact with ong of the two pinion
gears 504 angd BB, When a nosscong 30 (not shown is rofated the rotelional forces ae
transferred 1o the nosepiece gear 42, The nosepiece gear 42 includes iesth 43 that rotate and
transfer the rotational energy 1o the iesth 58 of the first pinlon gears 50A. The first pinlon gear
S04 teeth 58 transfer the rotational snergy 1o the second pinion gear 508, The teeth 58 of the
second pinion gear 808 are in rolational connaction with the toothed portion 82 of the rolary
custer hub 80 that s comnected to the nlermediale tubs 22 in a three lube gystem or the ouler
fbe 20 in a two ubs system. The tegth 58 on the Hrs! pinlon gear 50A are free of divect
communication {Le., include a clearance} with the {oothed portion 82 of the nner hub 8. The
feeth 5O on the second pinfon gsar 508 are free of direction communication {lLe., ncluds a
cloarance] with the eeth 43 on the nosepiace gesr 42,

i
L]



WO 2014/133664 PCT/US2013/077759

G Figure 12 Hlusirales the nossoone 30 including & blasing member 40 and the locking
spline 34, The locking spline 34 Is connected to an end of the ouler tubs 20. The end of the
outer lebe 20 includes slots 28 that it with corrssponding tabs 28 in the locking spline 34 so that
rofation of the outer tube 20 is prevented when in the ook lever (not shown) iz in the locked
position,

(0068 Figure 18 Hlusirates the locking spline 34 extended down the ouler tube 20 so that an
end of the outer tube 20 is expaosad. The ouler tube 20 Includes slols 28 that couple 1o tabs 28
of the locking spline 34 so that movement of the ouler ubs 20 is prevented when the device is
ocked,

fo070] Flgure 14 Hlustrates the slide keck 44 connected to the locking spling 34. The ribs 38 of
tha locking spling 34 are iapered $0 that the teath 48 of the slide ook 44 slides into g fied
connection whan the devics is locked. Tha slide lock 44 compresses the bias member 40, The
slide lock 44 includes an aclustion connection 48 that couples o the lock lever 52 {nol shown)
for moving the siide iock 44,

{8071} Any numerical values recifed herein include sl values from the lower value to ths uppsr
vaiue in increments of ons unit provided that there s a separation of at lsast 2 unils betwesn
any lower value and any higher valus. As an example, i # is slaled that the amount of 2
componaent or a value of 2 process variable such as, for example, temperature, pressure, ime
and the fike s, for example, fromn 1 1 80, preferably from 20 o BD, more preferably from 30 &0
74, it is infended that values such as 15 o 85, 22 {0 88, 43 o 51, 30 v 32 slc. are sxpressly
gnumerated in this spacification. For values which are less than oneg, ong unit is congiderad 1o
be 00001, 0.001, 0.01 or 0.1 as appropriste. These are only examples of whal is specifically
intended and all possible combinations of numerical values between the lowest value and the
highest value enumerated are o be congidered to be expressly stated in this application in a
similar manney.

(00721 Unless otherwise staled, sl ranges includs both sndpoints and all numbers bebween
the endpoints, The use of "asbout” or "approximalely” in connection with a range anplies o bath
ends of the range. Thus, "sbout 28 o 307 is intended to cover "about 20 to aboul 30°, inclushe
of &t least the specified endpoints,

LEIre ]! The disclosurss of all atlicles and references, ingluding patent applications and
publications, are incorporated by reference for all purposes. The ferm "consisting essentially of
o describe a combination shall include the slements, ingredients, components or sleps
identified, and such other slements ingrediants, components or sieps thal do not materially
affect the basic and novel charactedstics of the combination. The use of the terms "comprising”
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or "including” o desoribe combinations of slements, ingredients, components or sleps herein
aiso conlempiales embodimenis that consis!l essentially of the elements, ingredients,
componanis of steps. By use of the term "may” hersin, it s indended that any desoribed
attributes that "may” be Included are optional,

fon74) Flural slements, ingredients, components or sleps can be provided by a single
integrated slement, ingredient, component o step. Allernatively, a single integrated slemant,
wgredient, component or step might be divided Inlo ssparate plural slements, ingredients,
components or steps. The disclosure of "a" or "ong® o describe an slement, ingredient,
component oF stap is not intended to foreciose additional elements, ingredients, componenis or
steps.

{075} i s undersiood thal the above desoription ig intendsd 10 be Hlustrative and not
resirictive. Many embodiments as well as many applications besides the examples provided will
be apparent to those of skill in the ant upon reading the above description. The scope of the
wachings should, thersfors, be determined not with reference o the above description, bt
should instead be determined with relerance to the appendsd claims, along with the full scope
of eguivalents 1o which such claims are entitled. The disclosures of alf articles and relerences,
including patent gpplications and publications, are incorporated by refsrence for all purposes.
The omission in the following claims of any aspedt of subject matier that s disclosed hersin s
not & disclaimer of such sublect malter, nor should it be regarded that the inventors did not
consider such subject matier 1o be part of the disclosed inventive subject mater.
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CLAIMS
We claim:
1} A blade assembily (2} comprising:
a. a tip {4} including two or more tubes, whersin the two or more tubes include at
leash
L an outer lube (20} and
i, aninner ubs (84} ; and
b, & machanical enclosure {8) including:
i alocking soline (34 having a longiudinal axis; and
#. a slide lock (44}

wherein the slide lock slides along the bngitudinal axds of the locking spline and
over the locking spline forming a locked stale so thal rolational movemend of the ocking
spline, around the ongiiudingl axds of the locking spiine, is prevented | and

whareln the outer wbe is couplad 1o the locking spline so that rofational
movement of the ouler uba, arcund the longitudingl axis of the locking spling, s
prevenied during the locked siste.

2} The blade sssembly of claim 1, wharein the slide lock includes an sciuation connection
{48} that connects the slide lock 2 a lock lever,

3} The blade assembly of any of the preceding claims, wherain the mechanival endosurs
inchides a contred enclosure (72} and a connection enciosurs {74) thatl at ieast partially
gover the slide lock, and

wharein the lock lever exiends through the connection enclosure so that the lock

lever is exposed for actuation by & user.

4} The blade sssembly of any of the praceding claims, wherein a biasing membsr (40} is
located between the slide lock and the locking spline 5o that the blasing member assisis
in moving the slide lock off of the locking spline forming an uniockad stale.

£} The blade assembly of any of the preceding claims, wherein at least one of the two or
more tubes exiand through the slide lock, and

wharain the outer fubs inciudes shots,

¥ui
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&}

&)

The blade assembly of any of the preceding claims, wherein the slide look includss ons
or more iosth (48} that correspond with one or more ribs of the locking spling so that
whaen the slids ook slides over the locking spline in a locked siate the ons or mors ribs
and the one or more teeth form a fixed connection and pravent rolation of the cuter iube,
the locking spdine, or both,

The biade assembly of any of the preceding claims, wherein the locking spline includes
tabig {28} that correspond to the slofs in the ouler iube so that the outer tube and the

incking spline form a thed conneciion.

The blade assembiy of any of the preceding claims, whersin the slide lock s housed in a
colist (54), and the collet extends into & handplece and assisis In connegting the blade
assembly 1o the handpisce, and the collet is fixed to the handplece so thal the coflet i
fras of rotational movement, iateral movemsnt, ngitudinal movement, or a combination

theraod,

The blade assembly of any of the preceding claims, wherein the &t least two tubes of the
fip are three wbes, and the outer twbe s a rigid sheath that forms & bend so that an

intermedialte ube and an inner ube located within the outer lube are bent at an angle.

103 A blads assembly (21 comprising:

a. atip {4} including three or more lbes, wherein the thres or more wes include at
fsast
i an outer iube {20
H, aninner wbe (24); and
. an intermediale wbe (22) ooated al least parlially betwean the inner ube
and the ouler wbse; and
B, & mechanical enclosure {8) inchuding:
Loz nosecons {30} having 8 nosepiecs gear {42); and
# a coliet (84) having ong of more pinion gears {50} that ars In
communication with the noseplecs gear

Pt
iy
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wherein the intermediale tibe s connected o an cuter hub that extends though
the collet, the outer hub including a toothed portion that Is in communication with the one
or more pindon gears so that rofation of the nosecong causes rolation of the intermediate

fube,

113 The blade assembly of any of claim 10, whersin the ong or more pinion gears are fwo
pirdon gears 30 that the inlermediate tube rotates in the same direction as the nosecons,

12} The bisde sssembly of any of claims 10 through 11, wherein the intermediale tube
includes a window (10} tha! sxposes al least & porlion of the nner tube, and

whersin the inner wbe rotates independently of the intermediate tube, the ouler
feibe, or both.

13} A blade assembly {2) comprising:
& & Hp ncluding two of more iubes, wherein the two or more Wwbes includs &t lsast,
. an outer tubeg (20}
i, an inner tubs {24); and
b, amechanical enclosurs {8} including:

nosscong (30} having a rotationa! axis;
whereln the outer tube s conneciad 1 the nosesconse so that rotation of the
nosgeone causes rotation of the oulsr tube,

14} The blade assembly of cigim 13, whersin the outer wbe includes & window (10} that
exposes at lsast a portion of the inner ubs,
wherain the culer lubs can be rolated indspendantly of the nner ube and vice
versa; and
wharain the outer tubs is a rigid bend producing sheath that bends al least a
portion of the intsrmediale twbs and the inner tube.

15; The blade assembly of any of clalms 13 through 14, wherein the fwo or more ubes
inchuce:
a. the outer tube;
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Lo an intermediale Wbe 23) koated at least partially within the ouler ube; and
¢ the inner tube located at least partislly within the infermadiale tube.
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