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REPLACEABLE DEBRIDER BLADE MODULE WITH LATCHING MECHANISM

FIELD

0001 The present teachings generally relate to a deforider blade module and more

specifically a debrider blade module with Socking part so that rotation of blades of the blade

module can be restricted and/or prevented.

BACKGROUND

[0002] Generally, defenders include a handpiece a d a cutting portion. The handpiece

includes a otor that rotates one or ore rotating portions in the cutting portion. The cutting

portion includes a cutting window where the cutting window exposes a cutting blade and/or the

cutting portion is angled. During use the cutting window and/or the angle of the cutting portion

can be oriented by rotating the handle, in some instances, the entire cutting portion may

be removed from the handpiece rotated and put back in the handpiece so that the cutting

window and/or the angled portion is oriented as desired.

[0 03] Additionally, some handpieces include a rotary knob that may be used to rotate the

cutting portion from the handpiece. During use the handpiece may increase in temperature and

one or more of the components of the handpiece may thermally expand. The expansion rates

of the various components may inhibit movement of the rotary knob so that the rotary knob is

difficult to use and/or has limited funciion. After use, the handpiece and the rotary knob may be

placed in an autoclave so that the handpiece is sterilized and subsequently placed in a fluid for

rapid cooling. However, the repeated heating and cooling of the handpiece and rotary knob

may degrade the rotary knob so that the connection between and the cutting portion and the

rotary knob slips and/or sticks so that rotation of the cutting portion is inhibited. In another

example, repeated cleaning and/or poor cleaning techniques of the device may result n a

buildup of material In the device so that the built-up material inhibits proper function f the rotary

knob

[0004] Examples of some surgical instruments may be found in li . Patent Nos. 5 299;

5,376,078; 6,492,527; 5,540,708; 5,609,573; 5,620.447; S,873 8S6; 6,494,892: 7,247,161;

8,109,956; 8,202,288; U.S. Patent Application Publication No. 2002/0038129; 2004/0243163;

2005/0277970; 2010/0288763; and 2012/0221035 all of which are incorporated by reference

herein for all purposes. It would be attractive to have a rotation device that s connected to the

cutting port ion it would be attractive to have a locking portion that locks the rotating portion so

that when the cutting portion is in use the cutting portion does not rotate, it would be attractive



to have a nosecone that rotates an outer tube, an intermediate tube, or both of the cutting

portion so that the cutting window and/or the angle portion s rotated,

SUMMARY

[ 0 ] Th present teachings meet one or more of the present needs by providing: a blade

assembly comprising: (a) a tip including two or more tubes, wherein the two or more tubes

include at least: (i) an outer tube and (is) an inner tube; and (b) a mechanical enclosure

including: ) a locking spline having a longitudinal axis; and (si) a siide lock; wherein the slide

lock slides along the longitudinal axis o the locking spline and over the locking spline forming a

i ck d state so that rotational movement of the locking spline, around the longitudinal axis of the

locking spline, is prevented ; and wherein the outer tube is coupled to t e locking spline so that

rotational movement of the outer tube, around the longitudinal axis of the locking spline, is

prevented during the iocked state,

[0008 Another possible embodiment of the present teachings co prises a biade assembly

comprising: (a) a tip including three or more tubes, wherein the three or more tubes include at

least: i) an outer tube; (ii) an inner tube; and ( ) an intermediate tube located at least partially

between the inner lube and the outer tube; and b) a mechanical enclosure including: (i) a

nosecone having a nosepiece gear; and ( s) a collet having one or more pinion gears that are in

communication with the nosepiece gear; wherein the intermediate tube is connected to an outer

hub that extends though the collet, the outer hub including a toothed portion that is in

communication with the one or more pinion gears so that rotation of the nosecone causes

rotation of the intermediate tube.

[ G Another possible embodiment of the present teachings comprises: a blade assembly

comprising: (a) a tip including two or more tubes, wherein the two or more tubes inciude at least:

{i} an outer tube; (ii) an inner tube; and (b) a mechanical enclosure including: nosecone having a

rotational axis; wherein the outer tube is connected to the nosecone so that rotation of the

nosecone causes rotation of the outer tube.

[0008] The teachings herein provide rotation device that is connected to the cutting portion.

The teachings herein provide a locking portion that locks the rotating portion so that when the

cutting portion is in use the cutting portion does not rotate. The teachings herein provide a

nosecone that rotates an outer tube, an intermediate tube, or both of the cutting portion so that

the cutting window and/or the angle portion is rotated.



BRIEF DESCRIPTION OF THE DRAWINGS

[00 ] FIG. 1 illustrates a view of a blade assembly with s straight tip;

[0010] FIG 2 illustrates a view of a blade assembly with an angled tip;

[0011] FIG, 2A illustrates an exploded view of one embodiment of the angled tip of F G 2

with the blade tip In a locked position

[00 FIG, 2B illustrates an exploded view of o e embodiment of the angled tip of FIG. 2

with the blade tip n an unlocked position;

[0013] FIG. 3 Illustrates an angled tip;

[0014J FIG. 3A illustrates an exploded view of one embodiment of the angled t p of F G. 3

with the blade tip in a locked position

[0015 FIG. 3B illustrates an exploded v ew of one embodiment of th angled t p of FIG, 3

with the blade t p in an unlocked position;

[00 ] F G. 4 illustrates an exploded view of a blade assembly having hrae tubes;

[001 Tj FiG, 5 illustrates an perspective view of a exploded mechanical enclosure;

[0018] FiG. 8 illustrates a front perspective view of an exploded mechanical enclosure;

[0019] FIG. 7 illustrates an exploded view of a nosecone;

[0020] FIG. 8 illustrates a nosecone connected to an outer hub;

[0021] FIG, 9 illustrates a nosecone and collet;

[0022] F G, Illustrates a perspective view of a collet;

[0023] FIG. illustrates a perspective view of the tears of the teachings herein;

[0024J FIG, illustrates a nosecone;

[002S] FIG, 1 illustrates a locking spline; and

£0020] FiG, 1 illustrates a locking spline and slide lock.

DETAILED DESCRIPTION

[0027] The explanations and illustrations presented herein are Intended to acquaint others

skilled in the art with the teachings, its principles, and its practical application. Those skilled in

the art may adapt and apply the teachings in ts numerous forms, as may b best suited to the

requirements of a particular use. Accordingly, the specific embodiments of the present

teachings as set forth are not intended as being exhaustive or limiting of the teachings, The

scope of the teachings should, therefore, be determined not with reference to the above

description, but should Instead be determined with reference to the appended claims, along with

the full scope of equivalents to which such claims are entitled, The disclosures of all articles and

references, including patent applications and publications, are Incorporated by reference for all



purposes. Other combinations are also possible as will be gleaned from the following claims,

which are also hereby incorporated by reference into this written description,

[0028] The teachings herein provide a deb der and preferably a microdebrider. The

debhder generally includes a handpiece and a separable blade assembly. The handpiece

includes an aperture that receives a portion of the blade assembly so that the handpiece may

drive the biade assembly during use. The handpiece may include a motor and one or more

gears that drive one or more rotary cutting tubes of the blade assembly. Other teachings of the

handpiece may be gleaned from the teachings herein including those of paragraph N s, 28-

45, 061-082, 065, and 70-72 and Figure N s. -3 of U.S. Patent Application Serial No.

81 731,910 filed on November SO, 2012 teaching a handpiece and one or more connection

portions for driving the separable blade assembly. The blade assembly when installed the

handpiece may for a fixed connection so hat the blade assembly does not rotate

independently of the handpiece. The handpiece and biade assembly may be separable so that

the handpiece, the blade assembly, or both may be cleaned, disposed, or both after use.

[ G S] Preferably, the blade assembly may be disposable. The blade assembly includes a

tip and a mechanical enclosure. The tip may include one or more tubes and preferably two or

more tubes. The one or more tubes may be made of any biocompatible material The one or

more tubes may be made of a material that may be used to perform surgery. The one or more

tubes may be made of any material that is sufficiently rigid to perform surgery; to be push,

pulled, angled, or a combination thereof without bending, breaking; or both. The one or more

tubes may be made of a polymer, meta a natural material, a synthetic material, or a

combination thereof. Preferably, the one or more tips are made of stainless steel or a surgical

steel. The tip may include at least an outer tube and an inner tube. The tip may include an

outer tube, an intermediate tube at least partially disposed within the outer tube, and an inner

tube at least partially disposed within the intermediate tube and the outer tube. Each of the two

or more tubes may be connected. Preferably, each of the two or more lubes is axia !y

independent of each other so that one or more of the tubes may rotate without rotating the other

tubes. For example, an inner tube, an intermediate tube, or both may rotate inside of the outer

tube. The one or more tubes may be straight, angled, bent, curved, flex-Jointed (e.g., f the

outer tube is bent then inner tube may be flexible to rotate within the outer tube), or a

combination thereof. The one or more tubes may form one or more angles a d the one or more

angles may be any angle or combination of angles, include an angled portion, or both. The

angled portion may be a rigid bend, an arcuate bend, a sweeping curve, or combination

thereof. The one or more tubes may have an angled portion that forms an angle of about 0



degrees or more, about degrees or more, about 30 degrees or more, about 45 degrees or

mora, about 80 degrees or more, or about 90 degrees or more. The one or more tubes may-

have an angled portion that forms an a gle of about. 1 0 degrees or less, about 5 degrees or

less, about 125 degrees or ess, or about 5 degrees or less. Thus, for example in a multiple

tube design the outer tube and the inner tube may both be straight and/or angled,

[0030} The outer tube may be a sheath that houses ai or a portion of an inner tube, an

intermediate tube, or both. The outer tube may be any tube that forms an outer surface of the

tip so that a fluid , surgical debris, Irrigation fluids, or a combination thereof may pass through the

outer tube to and/or from a site of interest. The outer tube may be any shape, size,

configuration, or a combination thereof so that the outer tube assists in protecting the inner tube,

the intermediate tube, or both, The outer tube may be of a y s and shape so that th outer

tuba may be useful for surgery and preferably for mir maliy invasive surgery. The outer tube

may be sufficiently sized so that that one or more tubes may fit within the outer tube and so that

a fluid, surgical debris, irrigation fluids, or a combination thereof may pass through the outer

tube to and/or from a site of interest. The outer tube includes an inner diameter and an outer

diameter. The ηη@ΐ diameter may be sufficiency sized so that one or more and preferably two

or mora tubas may fit within the inner diameter of the outer tube and fluid, surgical debris,

irrigation fluids, or a combination thereof may pass through the outer tube to and/or from a site

of interest. The inner diameter may be about 1 mm or more, about 2 mm or more, or about 3

mm or more. The inner diameter may be about 7 mm or less, about 8 mm or less, or about 5

mm or less. The outer diameter may be about ±.0,1 mm about ± 0.5 rnm or about ±1.0 mm of

the inner diameter. The diamatar of the outer tube may be sufficiently sized so that the outer

tube may include an angled portion,

[0031] The outer tube may determine the angle of the angled portion of the inner tuba, the

intermediate tube, or both as discussed herein for the angle of the tip. The outer tube may be

rofatable around its own rotational axis, a longitudinal axis of a locking spline, or a combination

thereof. The outer tub may be rotatabie and/or revolved around a portion of its own

longitudinal axis. For example, the outer tube may be bent and a longitudinal axis of the outer

tube may follow the bend of the outer tube, and the outer tube may rotate around the linear

portion of the longitudinal axis so that the bend in outer tube may be rotated from a first position

to a second position. The outer tube may be rotatabie around a longitudinal axis of the

mechanical enclosure, an axis parallel to the longitudinal axis of the mechanical enclosure, or a

combination thereof, The outer tube may include one or more slots.



[0032] The oris or ore slots may b located at a y location along the outer tube so that the

outer tube forms a fixed connection with the nosecone, the locking spline, or both, Preferably,

the outer tube includes one or more slots at a proximal end (i.e., an end proximate to the user,

within the mechanical enclosure, or both). The slots may be an absence of material, a cut, a

silt, a bend, a taper, a flared portion, or a combination thereof. Preferably, the outer tube

Includes two slots on an end that is adjacent to the nosecone so that the outer tube may be

fixedly secured to the nosecone, the outer tube may be fixedly connected to a locking spline, or

both. The one or more slots of the outer tube may be connected to the locking spline so that a

cutting window in the outer tube, a cutting window in the intermediate tube, or both may be

rotated around the longitudinal axis of the outer tubs, the longitudinai axis of the intermediate

tube, or both as discussed herein.

[0033] The outer tube may include a cutting window. The cutting window may be a window

that exposes a i or a portion of a distal end of the inner tube, all or a portion of a distal end of the

intermediate tube, or both so that during use the inner tube rotates and forms a cutting surface

for performing a surgery. The outer tube may be free of a cutting window. The outer tube may

include an open end so that al or a portion of the inner tube, an intermediate tube, or both

extends out of the open end. The open end, the cutting window, or both may include a taper

that reduces the diameter of the outer tube. The open end, the cutting window, or both may

form a snug connection, a journaiied connection an interference fit, a friction fit, or a

combination thereof with ha intermediate tube, the inner tube or both, so that the inner tube, the

intermediate tuba, or both are prevented from moving ax sa S towards the distai end of the tip,

moving laterally, or both, but the inner tube, the intermediate tube, or both may rotate around a

longitudinal axis of the outer tube,

[0034] The intermsdiate tubs may extend through all or a portion of the outer tube. The

intermediate tube may extend all of the way through one or both ends of the outer tube. The

intermediate tube may Include a window for exposing all or a portion of an inner tube. The

intermediate tube may include an open end so that the inner tube may extend out of the

Intermediate tube. The window of the intermediate tube, the outer tube, or both may be

sufficiently large so that a sufficient amount of the inner tube may be exposed for debriding

(e.g., cutting, shaving, smoothing, removing, the like, or a combination thereof). The window of

the Intermediate tube, the outer tube, o r both may be sufficiently small so that the device may

be used for minimally invasive debriding. The window of the outer tube, the intermediate tube,

or both may be substantially the same size. The window of the intermediate tube, the outer

tube, or both may be located in a distal end region of the tip (e.g., a region of the tip proximal to
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a patient and distal fro the user). The window of the intermediate tube, the outer tube, or both

may extend around about degrees or more, about 30 degrees or more, about 45 degrees or

more, about 60 degrees or more, about 90 degrees or more, about 5 degrees or more, about

5 degrees or more, or about 0 degrees or more. The window of the intermediate tube, the

outer tube or both may extend around about 300 degrees or less, about 270 degrees or less,

about 23 degrees or iess, or about 200 degrees or less. The inner tube may have a cutting

surface that is substantially She same s e as the window so that the cutting window and the

cutting surface of the cutting window form two opposing cutting portions that assist in debrlding.

[0 3 ] The inner tube may extend through aii or a portion of the intermediate tube, the outer

tube, or both. The inner tube may be free to rotate independently of the outer tube, the

intermediate tube, or both. The inner tube may extend through one or both ends of the outer

tube, the intermediate tube, or both. The inner tube may have a grinding tip that extends ail of

the way through the outer tube, the intermediate tube, or both so that the grinding tip s exposed

at 380 degrees. The inner tube may connect with a coupling device that transfers power from

the motor in the handpiece to the inner tube so that the inner tuba rotates around an i . The

inner tube may be connected to and/or include a inne hub.

[0038] The inner hub may be any device that may assist in coupling the inner tube to the

motor, in rotating the inner tube, in forming a fixed connection on the inner tube so that the inner

tube is ot displaced along the longitudinai axis, or a combination thereof. The inner hub may

include one or more teeth for forming a rotatabie connection with an adjacent component. One

or more bias members may extend over ail or a portion of the inner hub to assist is forming a

connection, removing a connection, ensuring that the connection remains secure, or a

combination thereof. The bias member may be any bias member discussed herein. Preferably,

the bias member is a spring. The bias member may be located proximate to one or more seals.

The one or more seals may be any sea that prevents fluid leakage. The one or more seals may

be iocated at an end of the inner hub, at an end of the inner tube, the intermediate tube, the

outer tube, or a combination thereof so that a fluid, surgicai debris, irrigation fluids, or a

combination thereof is prevented from leaking into the handpiece and is urged to extend through

the tubes in the handpiece. The inner tube, the inner hub, or both may extend through a

encapsulation connector. The encapsulation connector may assist in preventing iaterai

movement of the inner lube, the intermediate tube, the outer tube, or a combination thereof.

Preferabiy, the inner tube extends through the encapsulation connector so that the

encapsulation connector prevents iaterai movement of the inner tube and monitors rotation of

the inner tube. The encapsulation connector may include two or more transmitters that are in

?



magnetic communication with the inner tubs, the inner hub, the outer hub, or a combination

thereof, Preferably, the two or more transmitters of the encapsulation connector magnetically

monitor the position of the outer hub and/or the window in the outer tube, the intermediate tube,

or both with respect to the position of the window. Other teachings regarding the encapsulation

connector, the two or mora transmitters, the magnetic communication, or combination thereof

may be gleaned from the teachings herein, including those Paragraph Nos. 008 00 and 0 35

0055; and Figure Nos. 2-14 of U.S. Patent Application Seriaf No 13/251 ,493, filed on

10/03/201 , incorporated by reference herein for ail purposes regarding the encapsuiation

connector, the two or more transmitters, or the magnetic communication, The encapsulation

connector and the outer hub may be located adjacent to each other, may cover ail or a portion

of the adjacent part, may form a seaied connection or a combination thereof. Alternatively,

other teachings regarding rotating one or more of the tubes relative to each other may be

gleaned from the teachings herein, including those of Paragraph Nos. 004-005, 0012-0038 and

Figures 1A-4C of U.S. Patent Application Serial No, 13/796,412, filed on March 12, 2013,

incorporated by reference herein for all purposes regarding a ock seiector, bias device, and an

actuation seiector.

[0037] The outer hub may fu ly and/or partially extend nto a handpiece and assist in

creating a fixed connection between the disposable blade and a handpiece. The outer hub may

be entirely located outside of the handpiece. The outer hub may be device that is fixedly

connected to the outer tube, the intermediate tube, or both. The outer hub may be fixedly

connected to the outer tube, the intermediate tube, or both so that axial movement, relative to

the axis of the outer hub of the outer tube, the intermediate tube, or both is substantially

prevented, eliminated, or both. The outer hub may be any device that facilitates rotational

movement of one or mora of the tubes during rotation of one or more parts that are adjacent to

the one or more tubes, connected to the one or more tubes, or both. The outer hub may be

fixedly connected to an outer tube, a nosecone, or both so that upon rotation of the nosecone

the outer tube is rotated by its connection with the outer hub. The outer hub may be fixedly

connected to the outer tube, the intermediate tube, or both so that when the outer hub rotates

the outer tube, the intermediate tube, or both rotate. The outer hub may be fixedly connected to

the Intermediate tube, the outer tube, or both so that when the nosecone is rotated the

intermediate tube, the outer tube, or both are rotated, The outer hub may extend into, extend

around, extend info contact with, or a combination thereof one or more adjacent parts so that

upon movement of the one or more adjacent parts the outer hub is rotated along with the outer

B



tube, the intermediate tube, o both, The outer hub may be rotated by a portion having an

interfitting torque transmitting piece.

[0038] The interfiled torque transmitting piece may be any device that transfers a force,

torque, or both from one component to another component. The interfiling torque transmitting

piece may include ribs, teeth, a heii ai y wrapped track, or a combination thereof. The interfitted

torque transmitting piece may be smooth, free of teeth, free of bs, or a combination thereof,

The interfiled torque transmitting piece may be contacted and rotated by a belt, a pulley, a fiat

piiabie material, or a combination thereof. Preferably, th interfiled torque transmitting piece is

a gear portion, a cog portion, a worm gear portion, an inner hub portion, or a combination

thereof of the outer hub. Preferably, th interfiled torque transmitting piece of the outer hub

may be a toothed portion,

[0039 The toothed portion may be any portion of the outer hub that is iocated juxtaposed to

one or more adjacent components that may contact the toothed portion so that upon rotation of

the one or more adjacent components the toothed portion may rotate the outer hub Preferably,

a forward portion (e.g., distai portion that is a ia iy located distai from the handpiece) of the

outer hub includes a toothed portion having a plurality of teeth. The toothed portion may extend

around all or a portion of a circumference of the outer hub so that the outer hub may be used to

rotate an intermediate tube, an outer tube, or both, Preferably, the toothed portion may extend

380 degrees around the outer hub so that the outer tube, the intermediate tube, or both may be

fully rotated in a clockwise direction, a counterclockwise direction, or both. The toothed portion

may be contacted by on or a piuraiity of pinion gears.

[0040] The one or more pinion gears may be any device that may contact the intarfitted

torque transmitting piece, the toothed portion, or both of the outer hub. The one or more pinion

gears may be any gear that rotates around an axis and transfers torque, force, movement, or a

combination thereof from and/or to one or more adjacent surfaces, components, pieces, or a

combination thereof. The one or ore pinion gears may form a substantially a mirror image to

the interfitted torque transmitting piece, the toothed portion, or both so that one or more pinion

gears and the interfitted torque transmitting piece, the toothed portion, or both form a rotational

connection, an interconnection, or both for transferring a force, torque, or both. The one or

more pinion gears may be sufficiently large so that the pinion gears rotate the intermediate tube,

the outer tube, or both without the user having to reposition his or her hand to complete a

desired rotation, The one or more pinion gears may be sufficiently small so that the one or

more pinion gears do not prevent one or more components from extending through the through

hole in the collet, The one or more pinion gears and the interfitted torque transmitting piece, the



toothed portion, or both may have a gearing ratio. For example, one complete rotation of the

one or more pinion gears may rotate the outer hub 1 time thus having a gearing ratio of 1:1.

The gearing ratio may be any ratio so that upon movement of the one or more pinion gears the

outer hub is rotated a sufficient amount so that a window in the outer tube, the intermediate

tube, or both rotates about 80 degrees or more, about 90 degrees or more, about 0 degrees

or more, or about 1 0 degrees or more. The gearing ratio of the one or more pinion gears to

the interfitted torque transmitting piece, the toothed portion, or both may be about 1:0.5 or more,

about 1:0.7 or more, about 1: 1 or more, or about 1:1.2 or more. The gearing ratio of the one or

more pinion gears to the interfitted torque transmitting piece, the toothed portion, or both may be

about 5 or teas, about 1:4 or iess, about 3 or less, or about :2 or ess. The tip may include

a sufficient number of pinion gears so that the outer hub is rotated in the same direction as a

user rotates. The tip may include an odd number of pinion gears or an even number of pinion

gears. Preferably, t p includes an even number of pinion gears. Mora preferably, the tip

inciudes at least two pinion gears so that the outer hub is rotated in the same direction as a user

rotates a movable portion connected to the at ieast two pinion gears. The one or more pinion

gears ay be connected to a c i!e

[0041 The collet may extend partially and/or entirely into a handpiece and assist in creating

a connection between the disposable blade and the handpiece. The collet may form a fixed

connection with the handpiece so that the collet, the disposable blade, or both are free of

rotational movement, lateral movement, longitudinal movement, or a combination thereof. The

collet may be any device that is stationary within the mechanical enclosure. A blade module

may be connected to the collet, around the collet, or both so that the blade module forms a

stationary connection relative to the handpiece, the collet, or both, The coliet may be a

stationary gripping portion for a user, The collet may form a frame for the tip, the mechanical

enclosure, or a combination thereof. The collet may be any device that includes one or more

through holes for one or more components to extend through. For example, one or more tubes,

a slide lock, a io lever, an outer hub, or a combination thereof may extend through the collet.

Preferably, at east the outer hub extends at east partially through the through hole in the col et.

For example, the outer hub may include one or more sea s around a outer periphery that

contact an inner surface of the coliet so that the seais form a sealed connection therebetween.

The collet includes a longitudinal axis. The longitudinal axis may extend through a center of the

coliet, through a center of the through hole in the collet, or both, The through hole may extend

through a center of the collet, may be offset from center, or both. For example, the locking

spline, the slide lock, the one or more tubes, or a combination thereof may be offset from an



axis extending though the center of the collet Preferably, however, the co let , the locking

spline, the slide lock, and the on© or more tubes are all concentric aligned along the

longitudinal axis of the collet, or both. The outer hub and the collet may form a sealed

connection. The sealed connection between the co let and the outer hub may allow for

rotational movement of th outer hub relative to the coilat and maintain the sealed connection.

Preferably, during use a user grips the collet or a piece fixedly and/or rotatably connected to the

collet so that the user may rotate one or more adjacent parte, manipulate the disposable blade,

pedorm procedure, or a combination thereof. The collet may include on or more connection

surfaces so that one or more adjacent parts discussed herein may be connected to the collet.

The collet may include one or more support pins for supporting the one or more pinion gears.

[0042] The one or m re support pins may be any device that provides rotational support for

the pinion gears. The one or more support pins may be one or more axes, bearing sudaces,

supports, or a combination thereof. The one or more support pins may be any device that

supports the one or more pinion gears in a friction rotational movement. Preferably, the one

or more pinion gears may be connected to the collet via the one or more support pins. More

preferably, the one or more pinion gears may be rotationally movable relative to the collet but

axially fixed to the collet, For example, the one or more pinion gears may be fixed to the

support pins so that they cannot slide along their rotational axis; however, the pinion gears are

free to rotate around the rotational axis. The one o more pinion gears, the one or more support

pins, or both may be located at any position on the collet. Preferably, the one or more support

pins, the one or more pinion gears, or both are located at a distal end of the collet e,, the end

of the collet closest o the nosecone and farthest from the user). More preferably, the one or

more support pins, the one or more pinion gears, or both may be located substantially out of the

through hole opening so that one or more components may pass through the through hole.

Even more preferably, the one or more support pins, the one or more pinion gears, or both are

located on the collet so that the one or more pinion gears connect to the intedifted torque

transmitting piece, the toothed portion, or both of the outer hub located proximate to and/or

extending through the through hole opening. The one or more pinion gears may form a

connection, an inteditted connection, a torque transfer connection, or a combination thereof with

one or more rsosepiece gears,

[0043] The one or more nosepiece gears may be any gear that transfers a rotational force

from a user to one or more of the tubes discussed herein. The one or more nosepiece gears

may be any shape, size, or configuration so that upon movement of the nosecone, one or more

the nosaplece gears move one o more adjacent disposable blade components. The nosepiece



gear may be circular, ova , one or more adjoining segments, one continuous pises, or a

combination thereof. The one or more nosepiece gears ay b an atlas gear, a planetary gear,

a gear that may extend around an inside periphery of an adjacent component, the nosecone, or

both. The one or more nosepiece gears may be fixedly connected, permanently connected, an

integral part of, or a combination thereof a nosecone of the disposable blade. The one or more

nosepiece gears may form a connection with the nosepiece so that when a user rotates the

nosepiece, the one or ore nosepiece gears are rotated. For example, the nosepiece gear and

the nosecone may be two discrete pieces that are connected. In another example, the

nosepiece gear may be integrally formed in an interior of the nosepiece so that they are one

part. The one or mor nosepiece gears may include one or more bumps, one or more

projections, or both that prevent rotation of the nosepiece gear independent of the nosecone.

The one or more nosepiece gears may extend partially and/or fully around an inside, an outside,

or both of the nosepiece. Preferably, ths one or more nosepiece gears extend 38 degrees

around an inside of the nosepiece and form an interfiled connection with the one or more pinion

gears. The one or more nosepiece gears may ba any device that may transfer torque, a

rotational force, or both to the one or more tubes, th outer hub, the pinion gears or a

combination thereof either direcfiy or indirectly. In one preferred example, the nosepiece gear

may connect with two pinion gears that are connected to a toothed portion of the outer hub,

which is connected to an intermediate tube, an outer tube, o both so that upon rotation of the

nosecone the rotational force is transferred to the intermediate tube, the outer tube, or both so

that a window in the intermediate tube, the outer tube, or both is oriented as desired. The one

or more nosepiece gears may be a belt that may transfer torque, a rotational force, or both

directly from the nosecone to the outer tubs, the intermediate t be or both. Preferabiy, the one

or more nosepiece gears include one or more teeth that form an snterfifted connection with one

or more adjacent toothed gears. The one or more nosepiece gears and the on or more pinion

gears may have a gear ratio. The gear ratio may be any ratio so that upon movement of the

nosecone, the one or more nosepiece gears or both the outer tube, the intermediate tube or

both rotate about 80 degress or more, preferabiy about 90 degrees or more, and more

preferably about 1 0 degrees or mora. The gear ratio of the nosepiece gear to the pinion gears

may be about 1:1 or more, preferabiy about 1:1,5 or mora, more preferably about 1:2 or more,

and more preferably about :2.5 or more. The gear ratio of the nosepiece gear to the pinion

gears may be about 1:10 or less, about 1:5 or less, or about 1:3 or ie s. in one preferred

example, sa h rotation of the nosepisce gear rotates the pinion gears about 2, times and the

outer hub about 2 times. Preferably, a nosecone includes only one nosepiece gear.



[0044] The nosecone may be any part of the disposable blade thai rotates the orientation of

the o e or more tubes, rotates the one or more windows of the one or ore tubes, or both, The

nosecone ay be any portion that may be gripped by a user. The osecon may be a d stal

most part of the mechanical enclosure, may be the part of the mechanical enclosure that is

located closest to the patient, a piece that one or more and preferably ail of the tubes extend

through, or a combination thereof. The nosecone includes a rotational axis. The nosecone and

the nosepiece gea may have rotational ratio. The rotational ratio of the nosecone to the

nosepiece gear may be about 1:0,5 or more, preferably about 1:0.8 or more, and more

preferably about 1: 1 or more. The rotational ratio of the nosecone to the nosepiece gear may

be about 1:2 or less, about 1:1 ,5 or less, or about 1: 1 .2 or less. Preferably, the rotational ratio

of the nosecone to the nosepiece gear is about 1:1 The nosecone may prevent the one or

more tubes from laterally moving during use. For example, the nosecone may provide stability

around the periphery of the one or more tubes so that the o e o more tubes are substantially

fixed in a direction transverse to the rotational axis of the one or more tubes, The nosecone

may form a fixed connection directly and/or indirectly with one or more of the tubes. The

nosecone may form a fixed connection with the outer tube, the intermediate tube, or both so that

rotation of the nosecone rotates the outer tube, the intermediate tube, or both. Preferably, in a

three tube system the outer tube is fixedly and/or rotatabiy connected directly and/or indirectly to

the nosecone. The nosecone may include one or more complementary pieces that form an

interlock with a feature in the outer tube, the intermediate tube, or both. The nosecone may

include a fab that forms a fitted connection with a slot in the outer tube, the intermediate tube, or

both. Preferably, the nosecone includes one or more locking splines.

[004§] The one or more locking splines may be any device that extends into the nosecone

and forms a lockable connection with one or more adjacent parts of the disposable blade. The

one or more locking splines may be directly and/or Indirectly connected to the nosecone. The

one or mor locking splines may be free of a fixed connection with the nosecone. For example,

the nosecone may be rotatable independently of the locking spiine or vice versa. The one or

more locking splines may be integrally formed with the nosecone, may be fixedly connected to

the nosecone, may be removably connected to the nosecone, or a combination thereof. The

one or more locking splines may include a longitudinal axis and may extend from the nosecone

along the longitudinal axis. The one or more locking splines may include a through hole that

extends along the longitudinal axis and the one or more tubes may extend through the through

hole. The through hole may be planar, may be tapered, may include a tapered portion, or a

combination thereof so that axial movement of the outer tube, the intermediate tube, or both



through the nosecone, the locking or both is minimized and/or substantially prevented.

The through hole may be connected to a portion of the outer tube, the intermediate tube, or both

by a press fit connection, an interference fit, a fastener, gluing, a taper, mechanical slot/spline,

slip fit, or a combination thereof, Preferably, in a two tube system the nosecone is fixedly

connected to the iocking spline, the outer tube, the outer hub, or a combination thereof so that

the nosecone, th locking spline, the outer tube, the outer hub, or a combination thereof cannot

be moved independently of one another. More preferably, in a two tube system th outer tube

is connected to the outer hub, and the iocking spline and outer hub are connected to the

nosecone so that when the slide lock s engaged to the locking spline, the outer hub, and the

outer tube are prevented from rotation. The one or more iocking splines may include one or

more tabs adjacent to the through hole.

[0 46 The one or more tabs may be any feature that is complementary to one or more slots

in the outer tube, the intermediate tube, or both. The one or more tabs may be any feature that

assists in forming a fixed connection, prevents independent rotational movement, or both of the

outer tube, the intermediate tube, or both relative to the nosecone, the iocking spline, or both,

Th one or more tabs may extend into and/or through a portion of the outer tube, the

intermediate tube, or both. The one or more tabs may be iocated at a proximal end of the

iocking spline i.e., an end of the Iocking spline most proximal to a user), partially and/or fully

within the through hole, or both. Preferably, in the three tube system the outer tube inciudes

siots and the locking spline includes tabs so that the outer tube forms a fixed connection with

the Iocking spline so that the outer tube and the iocking spline cannot be rotated independently,

and the nosecone and the iocking spline are free of a connection so that the nosecone and

iocking spline may be independently rotated. The iocking spline may include one or more ribs.

[004 The one or more r bs may be an feature that prevents independent rotational

movement of a complementary part, the nosecone, or both. The one or more ribs may be

sufficiently sized and spaced so that a complementary pad forms a fixed connection with the

locking spline so that independent rotational movement is prevented. Preferably, the one or

more ribs are Iocated on an outer periphery of the Iocking spline, The one or more ribs may

extend in an axial direction relative to the rotational axis of the one or more tubes, parallel to the

rotational axis, or both. The one or more ribs may be disposed around a circumference of the

looking spline. The one or more ibs may be spaced apart so that a portion of a complementary

part may extend between the one or more ribs and form a fixed connection. The one or more

ribs may include a tapered portion that assists in creating a fixed connection with a

complementary part, assists in aligning the ribs with one or more corresponding ribs and or



teeth on a complementary part, or both. The tapered connection preferably ay be located at a

proximate portion so that a complementary part may slide over the locking sp i e to for a

connection and the distal portion of the locking spline remains i contact with the nosecona.

Th complementary part may be any part that ay move into contact with and form a fixed

connection with the locking spline so that the locking spline is immobilized during the fixed

connection. Preferably, the complementary part is a slide lock,

[0048] The slide lock may be any part of the disposable blade that may be moved a aliy

along the rotational axis of the one or more tubes, the longitudinal axis of the locking spline, or

both so that when engaged with the locking spline rotational movement is prevented and/or

substantially eliminated of one or more adjacent parts. The slide lock may include one or more

teeth and preferably a plurality of teeth. The one or more teeth may correspond with the one or

more ribs n the locking spline so that the teeth and ribs form an alternating configuration, The

one or more teeth and the one or more ribs may form a fixed connection that prevents rotational

movement, forms a locked state, or both. One or more tubes may extend through a through

hole in the slide lock, The slide lock may be any device that may be moved between and form a

locked position or looked state, an unlocked position or unlocked state, or both. The slide lock

may move within the collet, in o and out of the collet, along an axis of the collet, be substantially

housed within the collet, or a combination thereof. The slide lock and collet ay form a mating

relationship so that the collet prevents rotational movement of the slide lock in a locked position

an unlocked position, or both, The slide lock may have one or more rails that slide within one or

more corresponding tracks in the collet,

4 J The one or mora rails may be any feature of the slide lock that may form a

connection with an adjacent piece of the tip so that rotation around the one or more tubes is

prevented. The one or more rails may be a piece of the slide lock that extends from the slide

lock and forms a ridge, a shoulder, an extended surface, or a combination thereof that contacts

an adjacent ridge, shoulder, extended surface, or a combination thereof of an adjacent part so

that rotational movement of the two parts relative to each other s substantially limited and/or

prevented, Preferably, the one or more rails may have an upper sudace and a lower surface

tha extend between and nto a track formed in the collet, The one or more rails may be an

extension from the slide lock. The one or more rails may be any size and shape so that the rails

form a fixed connection with an adjacent part. The one or more rails may be square,

rectangular, round, oval, diamond, symmetrical, asymmetrical, ribbed, planar, non-planar,

geometric, non-geometric, or a combination thereof. Preferably, the slide lock includes at least

two generally rectangular rails that are substantially parallel so that the rails assist in sliding the



slide lock along the axis of the one or more tubes and prevent rotational movement of the slide

Sock around the axis. The track may be any surface within and/or along the c iet that may

inciuda an upper surface and a lower surface that forms a ridge, a shoulder, ars extended

surface, or a combination thereof. The collet may include o e or more tracks, preferably two or

more tracks, and ost preferably three tracks. The one or more tracks may be a recess and/or

a through hole i r an internal side wall, an external sidewall, o r both of th collet. The one or

more tracks may be an absence of material n a sidewall of the collet that one or m re of the

tracks extends into, through, or both. The one or more tracks may be a combination of a

through hole, a recess, and a sliding surface that assists n preventing rotational movement of

the slide lock relative to the collet. The one or more tracks may be any shape, size, and

configuration that substantially mirrors the shape, size, and configuration of the rails so that the

rails slide axially along the tracks and the tracks prevent rotational movement around the axis of

the one or more tubes. One of the one or more rails may be an actuation connection.

The actuation connection may be any part of the slide lock that forms a connection

with lock lever so that a user can actuate the lock lever to axially move the slide lock. The

actuation connection may be fixedly connected, rofatabiy connected, removably connected, or a

combination thereof to the slide lock. The actuation connection may connect with the lock lever

so that the lock lever may move the slide lock axially Into connection with the locking spline.

The actuation connection may include one or more features that may be pushed and/or pul ed

by the look lever so that the slide lo k s moved. A l or a portion of the actuation connection may

be flat, angled, tapered, or a combination thereof so that during locking and/or unlocking the

lock lever slides within the actuation connection,

[0051] The look lever may be any device that has a podion that is internal of the mechanical

enclosure and a portion that is external of the mechanical enclosure so that a user can lock and

unlock the position of the outer tube, the intermediate tube, the inner tube, or a combination

thereof for rotational movement. The lock lever may include one or more shoulders that

connect to the actuation connection, a portion of the blade module, or both, The lock lever may

pivot around the one or more shoulders forming a locked position and an unlocked position.

The mechanical enclosure may include a seat that holds one or both of the shoulders. The

mechanical enclosure ma include a blade module and the ock lever may extend through

portion of the blade module so that a portion of the lock lever is exposed for actuation by a user.

The blade module may include a control enclosure and a connection enclosure and the lock

lever may extend through and/or be connected to one o both of the control enclosure and the

connection enclosure, Preferably, the lock lever is in communication with and extends through



a portion of the control enclosure. The control enclosure may include one or more through

holes so that the lock lever may extend through Into and into communication with the slide lock,

The lock lever may include a hook that connects the lock lever to the actuation connection. The

ock lever may include a locking tab The looking fab ay ba any part of the lock lever that

holds the lock lever in a locked position or locked state, an unlocked position or unlocked state,

or both. Preferably, the locking tab forms a secure connection to the mechanical enclosure so

that du ng use rotation of the outer tube, the Intermediate tube, the inner tube, or a combination

thereof changing the direction of the angled portion is prevented. For example, whan the lo k

lever is in the Socked state the noseoona may rotate the intermediate tube, and the inner tube

may rotate so that cutting may ba performed, but the rotation of the angled portion of the outer

tube, the intermediate tube, and the inner tube around the longitudinal axis may be prevented

so that the orientation remains constant. More preferably, the locking tab forms a secure

connection to a locking feature on the connection enclosure so that lock lever is secured when

the lock lover s in the locked position, the unlocked position, or both, The connection

enclosure, the control enclosure, or both of the blade module may be located at any location

within the mechanical enclosure, The control enclosure may include one or more electrical

parts (i.e., circuitry), one or more mechanical parts, or both. The interchangeable tips may

include mechanical functionality including a stylet, one or more connecting tabs, a drive

attachment, or a combination thereof so that the mechanical functionality may perform one or

more of the procedures discussed herein. The interchangeable tip may include a enclosure

that houses the circuitry. Other teachings regarding the blade circuitry, connectors,

identification circuits, control circuits, connectors, or a combination thereof may be gleaned fro

the teachings herein, including those of Paragraph os S 9 nd 0 24 53 and Figure Nos. 1~

7D and corresponding verbal description in paragraphs 0054-0064 of U.S. Patent Application

Serial No 13/803,380, filed on 03/14/2012, incorporated by reference herein for ail purposes

regarding the blade circuitry, connectors, identification circuits, control circuits, conneofors

detection circuits, or a combination thereof, ail of which may be incorporated into the

mechanical enclosure,

[0052] The mechanical enclosure may be any device that houses one or ore moving parts

of the disposable blade. The blade module may be a fixed portion that the user grips. The

blade module may be fixed relative to the nosecone, The mechanicai enclosure may include

one or more functional buttons. Preferably, the blade module includes at least a control

enclosure and a connection enclosure that form a portion of the mechanical enclosure, v re

preferably, the connection enclosure Includes a seat that forms a movable connection, a

1?



pivotabie connection, or both with the lock lever so that the ock lever may be moved between a

locked position and an unlocked position. The Sock Sever may move axially forward in the distal

direction and pivot around the seat of the connection enclosure as the ock lever is moved

backwards in the proximal direction. For example, n a locking sequence the lock lever ay

"teeter totter" ( e., one end may move in a first direction and the opposing end may move in the

opposite direction). The lock lever may a actuated by a bias member wh n a connection

between the locking tab and the locking feature is removed,

[0053] The one or more b as members may be located at any location within the mechanical

enclosure so that that bias member assists in moving the slide ock, the lock lever, o r both from

a locked position to an unlock position, or vice versa. The bias member may be any member

that assists in moving the slide lock to the unlock position, towards a proximal end of the

disposable blade, away from the locking spline, or a combination thereof. The bias member

may move the slide lock along the longitudinal axis of the locking spline; the rotational axis of

the ou er tube, the intermediate tube, the inner tube, or a combination thereof; the longitudinal

axis of the collet, the longitudinal axis of the outer hub, or a combination thereof. The bias

member may be a spring, a piece of rubber, the like, or combination thereof that assists in

moving the slide lock, the iock lever, or both. Preferably, the bias member extends over th

locking spline so that when the slide lock extends over the Socking spline the bias member is

compressed between the nosecone and the slide lock and presses against the slide Sock. Th

bias member may extend over the locking spline and one or more shims.

[0GS4] The one or more shims may be located between the locking spline and the nosecone

and may assist in axially spacing the looking spline from the nosecone, preventing a fixed

connection between the locking splsne and the nosecone, or both. The one or more shims may

only be used in the two tube system or the three tube system.

[0 ] Figure 1 illustrates a disposable blade 2 has tip 4 that is angled, The tip 4 is

connected to a mechanical enclosure . The mechanicaS enclosure includes a blade module 70

for housing components of the disposable blade 2,

[0056] Figure 2 illustrates a disposable blade 2 has a tip 4 with an angled portion 6 and a

window 1 . The tip 4 is connected to a mechanical enclosure 8, Tha mechanical enclosure

includes a blade module 70 for housing components of fhe disposable blade 2 The tip 4 has a

rotational axis 0 that conforms to the shape of the angled portion 6 so that the tip 4 along its

length rotates around the rotational axis .

fOOS ] Figures 2A and 2B illustrate an exploded view of the disposable blade of Figure 2 in

a locking position, The tip 4 incSudes an outer tube 20 and an inner tube 24. Both the outer



tube 20 and th inner tube 24 include an angled portion 8. The t p 4 connects to the mechanical

enclosure 8 by extending through the nosecone 30. The nosecone 30 includes a shim 32 not

shown) for axra i spacing the locking spline 34 and biasing member 40 within the nosecone 30.

A slide lock 44 is in communication with a lock lever 52. The lock lever 52 is used to move the

slide lock 44 between a locking position (as shown In Figure 2A) and a non-locked position as

shown in Figure 2B . When the lock lever 2 s moved t the lock position, the lock lever 52

pushes the slide lock 44 over the locking spiine 34 so that ribs 36 on the locking spline 34 are

engaged with teeth 4 (not shown) on the slide lock 44. An optional nosepiece gear 42 extends

nto the nosecone 30 and extends around the siide io k 44. Th nosecone 30 when rotated

rotates a window 1 (not shown) in the tip 4. The collet 4 covers an outer hub 80 that rotates

during operation of the disposable blade, A control enclosure 2 and a connection enclosure 74

form an enclosure behind the nosecone 30. At least a portion of the slide lock 44 and assist in

supporting the lock lever 52. At least a portion of the outer hub 80 extends beyond the control

enclosure 72 and the connection enclosure 74 so that the outer hub 80 assists in forming a

connection with a motor (not shown). A ring 2 is located in an end region of the outer hub 80

and assist In sealing the tip, As is Illustrated in Figure 2Ά the bias member 40 is compressed by

the lock lever 52 being retracted in o the iock position, and in Figure 2B the bias member 40 is

extended to assist i moving the slide o k 44 back when the iock lever is released into an

unlocked position.

[0058] Figure 3 illustrates a disposable blade 2. The disposable blade includes a tip 4

connected to a mechanical enclosure . The tip 4 includes an angled portion and the

mechanical enclosure includes a blade module 70,

[0 S ] Figures 3A and 3B illustrate an exploded view of the disposable blade of Figure 3

The tip 4 comprises an outer tube 2G an intermediate tube 22, and an inner tube 24. The

intermediate tube 22 includes a window that exposes the inner tube 24. The tip 4 connects

to the mechanical enclosure 8 by extending through the nosecone 30. The nosecone 30

includes a shi n 32 (not shown) for axially spacing the Iocking spline 34 and biasing member 40

within the nosecone 30. A slide lock 44 is connected to a iock iever 52 by an actuation

connection 48. The lock iever 52 i used to move the siide ock 44 between a Iocking position

(as shown in Figure 3A) and a non-locked position as shown in Figure 3B). When the iock

Iever 52 is moved to the lock position, the lock ever 2 pushes the slide lock 44 over the locking

spline 34 so that ribs 30 on the Iocking spline 34 are engaged with teeth 48 not shown) on the

slide lock 44, When the lock ever 52 is in the iocked position the tip 4 is locked in place so that

the angled portion 8 of the tip points in a single direction. When the lock Iever 52 is released the



tip 4 can be rotated so that the angled portion 8 adjusted a d the angled portion ca be

angled towards a point of interest A nosepiece gear 42 extends into the nosecone 30 and

extends around the slide ock 44. During rotation of the nosepiaca 30, the nosepiaca gear 42 is

rotated and the nosepiece gear 42 rotates a pair of pinion gears 50 so that a window In

intermediate tube 22 is direetionally rotated towards a point of interest. The window can be

rotated when the lock lever 52 is in the locked position (Figure 3A) or the unlocked position

(Figure 3B). The pinion gears 50 are connected to a stationary oliet 54. The collet 5 covers

an outer hub 80 which rotates during operation of the disposable blade, A control enclosure 72

and a connection enclosure 74 form an enclosure behind the nosecone 30 and at least a portion

of the slide lock 44 and assist n supporting the lock lever 52. At least a portion of the outer hub

80 extends beyond the control enclosure 72 and the connection enclosure 74, As is illustrated

in Figure 3A the bias member 40 is compressed by the lock ever 52 via the sliding icck 44

being retracted into the lock position, and n Figure 3B the bias member 40 is extended to assist

n moving the slide iock 44 back when the iock lever is released into an unlocked position.

[0080] Figure 4 s an exploded view illustrating additional features of a disposable blade 2

A nosecone 30 includes a shim 32, a locking spline 34 that has a plurality of ribs 36, and a

biasing member 40, An outer tube 20 is connected to and extends through the locking spline

34. T e biasing member 40 extends between be locking spline 34 and the slide lock 44 and

assists in moving the slide lock 44. The slide lock 44 includes an actuation connection 48 that

connects to a lock lever 52 that moves the slide lock 44, The slide lock 44 extends through a

nosepiece gear 42 when the lock lever 52 is actuated from an unlocked position to a locked

position so that the slide iock 44 slides over the locking spline 34 The nosepiece gear 42 has

teeth 48 around an inside periphery that connect with teeth 58 of the pinion gears 50. The

pinion gears SO are connected to the collet 54 via a bearing surface, which connects to a

handpiece (not shown) so that the collet 54 assists n fixedly connecting the disposable blade 2

to the handpiece. A portion of the collet 54 s surrounded by the control enclosure 72 and the

connection enclosure 4, The connection enclosure 74 includes a hole (not shown that the

lock lever 52 extends through and locks unto so that the lock lever 52 maintains a locked

position. An intermediate tube 22 including a window extends through the collet 54, the slide

lock 44, the locking spline 34, and the nosecone 30. The intermediate tube 22 is connected to

the outer hub 0 The outer hub 80 includes a toothed portion 82 that is indirectly connected to

the nosepiece 30 Rotational energy is transferred from the nosepiece 30 through the

nosepiece gear 42 and the pinion gears 50 to the toothed portion 62 of the outer hub 80 so that

the window of tbe intermediate tube 22 is rotated to a direction of interest. A encapsulation



connector 90 is connected to an end region o the outer hub 60. Two rings 82 are located on

the outer hub 60 so that the connection to the collet 54 is seated, The encapsulation connector

90 assists n holding the inner tube and Includes two transmitters 92 that are in magnetic

communication with two magnets 4 iocated in the inner hub 94 and a magnetic sensor not

shown) in the reusable handpiece. These, magnets in conjunction with software in a console,

allows the user to toggie between an open and ciosed inner blade window regardless of the

rotational position of the outermost window-carrying tube. The inner tube 24 extends into and

through the encapsulation connector 90 and the intermediate tube 22. An end region of the

Inner tube 24 includes an inner hub 94 that connects the inner tube to coupler (not shown) that

is connected to a motor not shown) n a handpiece (not shown). The inner hub 94 extends at

least partially into the encapsulation connector 90 The inner hub 94 includes a biasing member

40 and a coupling seal 98 so that the inner hub 94 is removably seaied and connected to a

coupler of a handpiece. The outer tube 20 the intermediate tube 22, and the inner tube 24

extend along a common rotational axis 0, As illustrated, the rotational axis 0 of the tubes Is

also the longitudinal axis 2 of the locking spline 34,

[Θ061] Figure illustrates an exploded view of the mechanical enclosure S. The enclosure

8 includes a control enclosure 72 and a connection enclosure 74 that surround a portion of the

collet 54. The connection enclosure 74 includes a hole (not shown) so that the lock lever 52

can extend through and connect with the actuation connection 48 and move the slide lock 44,

The slide lock 44 includes rails 84 that move along tracks 55 n the collet 54 so that the tracks

55 prevent rotational movement of the slide lock 44. The nosepiece gear 42 is connected to an

end of the collet 54, The nosecone 30 houses the locking spline 34 which is covered by a

biasing member 40 that assists in retracting the slide lock 44 when the lock lever 52 is moved

from a locked position to an unlocked position,

[ 082 Figure 8 Illustrates the nosepiece gear 42, The nosepiece gear 42 includes teeth 43

around an inside periphery. The teeth 43 of the nosepiece gear 42 correlate to teeth 58 on the

pinion gears 50 so that when the nosecone 30 (not shown) is rotated the nosepiece gea 42

rotates the pinion gears 50, The pinion gears 50 are connected to the collet 54 so that the

pinion gears remain stationary. The slide lock 44 slides through the nosepiece gear 42 so that

teeth 48 on the inside contact a locking spline 34 (not shown). The slide lock 44 is moved by a

lock lever 52 that rests in a seat 78 of a control enclosure 72.

[G S3 J Figure 7 illustrates an exploded view of the components of the nosecone 30, The

nosecone 3 includes a shim 32 with a locking spine 34 connected to the nosecone 30. The

locking spiine 34 includes ribs 38 that form a fixed connection w th a slide lock 44 (not shown).



A bias member 40 fits between the slide lock 44 (not shown) and the sh m 32 and assists in

retracting the slide lock 44 (not shown).

[0084 Figure 8 illustrates the locking spline 34 connected to the nosecone 30, The locking

spline 34 includes bs 38, The outer hub 60 is free of a toothed portion and the area free of the

toothed portion extends into the nosecone 30.

[ 065] Figure 9 illustrates the nosepiece gear 42 fit into the nosecone 30. The siide took 44

is extending from the collet 54. Pinion gears 50 are connected to the collet 54, and the track 5

extending a ong the longitudinal axis of the co let 4

Figure illustrates the coliet 54 supporting the pinion gears 50. The pinion gears

0 are offset so that pinion gear SOS for s a rotational connection with nosepiece gear 42.

Pinion gear 508 forms a connection with pinion gear 50A so that rotational forces are

transferred between pinion gear 50A and 50B. Pinion gear 5DA for s a rotational connection

with the toothed portion 62 of the outer hub 80 so that rotational force is transferred from the

pinion gear 50A to the outer hub 60, A user rotates an window (not shown) by rotating a

nosecone 30 (not shown) that rotates the nosepiece gear 42, the nosepiece gear 4 rotates the

pinion gear 508 and the pinion gear 508 rotates the pinion gear 5 A , which then rotates the

outer hub 80, which rotates a window 1 not shown). The slide iock 44 extends partially out of

the collet 54 so that the rails 84 of the siide lock 44 are extended into the tracks 55 in the collet

54 and rotational movement of the siide lock 44 is prevented. The siide iock 44 includes teeth

48 for connecting to ribs 36 on the locking spline 34.

[0087] Figure illustrates the connections of each of the rotational components so that a

window 10 (not shown) can be rotated to a point of interest. The outer hub 80 has a toothed

portion 82 that extends into a nosepiece gear 42 and into contact with on of the two pinion

gears S0A and SOB. When a nosecone 30 not shown is rotated the rotational forces are

transferred to the nosepiece gear 42. The nosepiece gear 42 inciudes teeth 43 that rotate and

transfer the rotational energy to the teeth 58 of the first pinion gears 50A. The first pinion gear

50A teeth 58 transfer the rotational energy to the second pinion gear 5GB. The teeth 56 o f the

second pinion gear SOB are in rotational connection with the toothed portion 62 of the rotary

outer hub 0 that is connected to the intermediate tube 22 in a three tube system or the outer

tube 20 in a two tube system. The teeth 56 on the first pinion gear 50A are free of direct

communication (i.e., include a clearance) w th the toothed portion 62 of the inner hub 80. The

teeth 56 on the second pinion gear 5 B are free of direction communication {i.e., include a

clearance) with the teeth 43 on the nosepiece gear 42.



[0068] Figure 12 illustrates the noseeone 30 including a biasing member 40 and the locking

spline 34, The locking spline 34 is connected to an end of the outer tube 20, The end of the

outer tube 20 includes slots 28 that fit with corresponding tabs 2 in the locking spline 34 so that

rotation of tha outer tube 20 s prevented when in the !ock lever not shown) is in the locked

position.

[0069] Figure 13 illustrates the locking spline 34 extended down the outer tube 20 so that an

end of the outer tube 20 is exposed. The outer tube 2 includes slots 26 that couple to tabs 28

ot the locking spline 34 so that movement of the outer tube 20 s prevented when the device Is

locked,

[ 70] Figure illustrates the slide lock 44 connected to the locking spline 34. The ribs 38 of

the locking sp ns 34 are tapered so that the teeth 4 of the slide lock 44 slides into a fixed

connection when the device is locked. The slide lock 44 compresses the bias member 40, The

slide lock 44 includes an actuation connection 48 that couples to the lock lever 52 (not shown)

for moving the slide lock 44,

[0071] Any numerical values recited herein include all values from the lower value to the upper

value in increments of one unit provided that there is a separation of at least 2 units between

any lower value and any higher value. As an example, if It is stated that the amount of a

component or a value of a process variable such as, for example, temperature, pressure, t me

and the like is, for example, from 1 to 90, preferably from 20 to 80 more preferably from 30 to

70, it is intended that values such as 15 to , 22 to 88, 43 to 5 1 , 30 to 32 etc. are expressly

enumerated in this specification. For values which are less than one, one unit is considered to

be 0,0001 1 0.001, 0.01 or 0,1 as appropriate. These are only examples of what is specifically

intended and all possible combinations of numerical values between the lowest value and the

highest value enumerated are to foe considered to be expressly stated in this application in

similar manner.

[0072] Unless otherwise stated, all ranges include both endpoirsts and all numbers between

the endpoinfs. The use of "about" or "approximately" in connection with a range applies to both

ends of the range. Thus, "about 20 to 30" is intended to cover "about 20 to about 30", inclusive

of at least the specified endpoints,

[0073] The disclosures of all articles and references, including patent applications and

publications, are incorporated by reference for all purposes. The term "consisting essentially of"

to desc be a combination shall include the elements, ingredients, components or steps

identified, and such other elements ingredients, components or steps that do not materially

affect the basic and novel characteristics of the combination. The use of the terms "comprising"

¾



or Including" to describe combinations of elements, ingredients, components or steps herein

also contemplates embodiments that consist essentiaiiy of the elements, ingredients,

components or steps. B use of the term "may" herein, it is Intended that any described

attributes that "may" be included are optional,

[0074] Piural elements, ingredients, components or steps can be provided by a single

integrated element, ingredient, component or step. Alternatively, a single integrated element,

ingredient, component or step might be divided nto separate plurai elements, ingredients,

components or steps. The disclosure of "a" or to describe an element, ingredient,

component or step s not intended to foreclose additionai elements, ingredients, components or

steps.

[0075] it is understood that the above description is intended to be liiustratlve and not

restrictive. Many embodiments as well as many applications besides the examples provided will

be apparent to those of skill in the art upon reading the above description. The scope of the

teachings should, therefore, be determined not with reference to the above description, but

should instead be determined with reference to the appended ciaims, along with the full scope

of equivalents to which such claims are entitled. The disclosures of a i articles and references,

including patent applications and publications, are incorporated by reference for all purposes.

The omission in the following ciaims of any aspect of subject matter that is disclosed herein is

not a disclaimer of such subject matter, nor shouid it be regarded that the Inventors did not

consider such subject matter to be pad of the disclosed inventive subject matter.



CLAIMS

We claim;

1) A blade assembly (2) comprising;

a. a tip 4) including two or more tubes, wherein the two or more tubes include at

least:

i. an outer tube 20) and

ii. an inner tube (24) and

b a mechanical enclosure (8) including:

i, a locking spline (34 having a longitudinal axis; and

ii a slide lock (44 ;

wherein the slide lock slides along the longitudinal axis of the locking spline and

over the Iocking spline forming a locked state so that rotational movement of the locking

spline, around the longitudinal axis of the iocking spline, is prevented ; and

wherein the outer tube s coupled to the Iocking spline so that rotational

movement of the outer tube, around the longitudinal of the locking spline, is

prevented during the locked state,

2) The b ad assembly of claim , wherein the slide lock includes an actuation connection

(46) that connects the slide lock to a lock lever.

3) The blade assembiy of any of the preceding claims, wherein the mechanical enclosure

includes a control enclosure (72) and a connection enclosure (74) that at least partially

cover the slide lock, and

wherein the lock lever extends through the connection enclosure so that the lock

lever is exposed for actuation by a user.

4) The blade assembiy of any of the preceding claims, wherein a biasing member (40) is

located between the slide lock and the Iocking spline so that the biasing member assists

in moving the slide iock off of the ocking spline erming an unlocked state.

5) The blade assembly of any of the preceding claims, wherein at least one of the two or

more tubes extend through the slide lo k, and

wherein the outer tube includes slots.



8) The blade assembly of any of the preceding claims, wherem the slide lock includes one

or more teeth (48) that correspond with one or more ribs of the locking spline so that

when the slide lock slides over the locking spline in a locked state the one or more ribs

and the one or more teeth form a fixed connection and prevent rotation of the outer tube,

the locking spline, or both,

7) The blade assembly of any of the preceding claims, wherein the locking spline includes

tabs 28) that correspond to th slots in the outer tube so that th outer tube and the

locking spline form a fixed connection.

8} The blade assembly of any of the preceding claims, wherein the slide lock is housed in a

collet (54), and the collet extends into a handpiece and assists in connecting the blade

assembly to the handpiece, and the collet is fixed to the handpiece so that the collet is

free of rotational movement, lateral movement, longitudinal movement, or a combination

thereof.

9) The blade assembly of any of the preceding claims, wherein the at least two tubes of the

tip are three tubes, and the outer tube is a rigid sheath that forms bend so that an

intermediate tube and an inner tube located within the outer tube are bent at an angle.

A blade assembly (2) comprising:

a. a tip (4) including three or more tubes, wherein the three or more tubes include at

least:

an outer tube 20 ;

an inner tube 24); and

li an intermediate tube (22) located at least partially between the inner tube

and the outer tube; and

b. a mechanical enclosure 8) including:

. a nosecone {30} having a nosepsece gear (42); and

ii. a collet {54) having one or more pinion gears (SO) that are in

communication with the nosepiece gear;



wherein the intermediate tube is connected to an outer hub that extends though

the collet, the outer hub including a toothed portion that s in communication with the one

or more pinion gears so that rotation of the nosecone causes rotation of the intermediate

tub

) The blade assembly of any of iaim , wherein the one or more pinion gears are two

pinion gears so that the intermediate tube rotates in the same direction as the nosecone

1 ) The blade assembly of any of claims through 1, wherein the intermediate tube

includes a window ( ) that exposes at least a portion of the inner tube, and

wherein the inner tube rotates independent of the intermediate tube, the outer

tube, or both.

) A biade assembly 2) comprising:

a. a tip including two or more tubes, wherein the two or more tubes include at ieast:

an outer tube (2 ;

i. an inner tube 24 ; and

b. a mechanical enclosure (8 including:

nosecone 30) having a rotational axis;

wherein the outer tube is connected to the nosecone so that rotation of the

nosecone causes rotation of the outer tube.

14) The blade assembly of claim 3 , wherein the outer tube includes a window ) that

exposes at ieast a portion of the inner tube,

wherein the outer tube can be rotated independently of the inner tube and vice

versa; and

wherein the outer tube is a rigid bend producing sheath that bends at Ieast a

portion of the intermediate tube and the inner tube.

1 ) The blade assembly of any of claims 13 through 14, wherein the two or more tubes

include:

a. the outer tube;

2?



b. a intermediate tube (22) located at feast partially within the outer tuba;

c, the inner tuba ocated at feast partially within the intermediate tube.

ί
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