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INTEGRATED BLADE ASSEMBLY AND IDENTIFICATION CIRCUIT 

FIELD 

[0001] The present teachings generally relate to a debrider blade module, and more 

specifically a debrider blade module with an integrated identification circuit.  

BACKGROUND 

[0002] Generally, debriders include a handpiece and a cutting portion. The handpiece 

includes a motor that rotates one or more rotating parts in the cutting portion. The cutting 

portion includes a cutting window where the cutting window exposes a cutting blade. The 

cutting blade is used to remove tissue, cartilage, bone, or a combination thereof. The cutting 

blade during use may result in bleeding and the cutting blade may include an energy source to 

perform electrosurgery. Typically, each debrider includes an integral tip, and during use a user 

selects a debrider based upon the intended use of the debrider such as coagulation, suction, 

cutting, cauterization, or a combination thereof. Generally, each handpiece is only usable with 

one style of tip so that a different style tip cannot be installed in a handpiece and the debrider 

used for a different purpose or to perform a different function. Some tips may be used with 

multiple handpieces; however, some of the functionality may not work or may not work properly 

when installed in a different handpiece, 

[0003] Further, most of the electrical components of a debrider are large (i.e., not conducive 

for placement in a handheld device) and/or fragile such that the components are located as far 

away from the operation site as possible and/or the components are housed in a protective 

chamber so that the components are too bulky to be located in the debrider. Moreover, these 

components when located in parts of the debrider may be subjected to contact with fluids which 

may cause a short and/or damage the components so that one or more functions of the debrider 

may be compromised. Additionally, when one or more of the debrider parts are cleaned after 

use and the cleaning process may damage the electrical components. For example, a typical 

method of cleaning is placing the debrider components in an autoclave and heating the 

components for a predetermined amount of time and then placing the components in a fluid to 

rapidly cool the components. This rapid heating and rapid cooling may damage the electrical 

components and thus these electrical components may not be readily placed in parts of the 

debrider that may be cleaned.
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[0004] Examples of some surgical instruments may be found in U.S. Patent Nos. 5,810,809; 

5,814,044; 5,904.681; 5,899,915; 6,074,386; 6,752,816; 6,979,332; 7,237,990; and 7,674,263 

all of which are incorporated by reference herein for all purposes. It would be attractive to have 

interchangeable tips that can be installed in a handpiece and all of the functionality of each tip 

works without any user input. It would be attractive to have an interchangeable tip that includes 

an identification circuit in the interchangeable tip so that the interchangeable tip communicates 

with the handpiece and adjoining circuitry so that the adjoining circuitry controls each 

interchangeable tip based upon the identification circuit. It would be attractive to have a control 

switch in the interchangeable tip that controls one or more functions of the interchangeable tip.  

What is needed is an interchangeable tip that includes circuit elements that may be subjected to 

fluids during debriding and the circuit elements function properly and/or protect a user from 

shock due to any shorts caused by the fluid.  

[0004A] Reference to any prior art in the specification is not an acknowledgment or 

suggestion that this prior art forms part of the common general knowledge in any jurisdiction or 

that this prior art could reasonably be expected to be understood, regarded as relevant, and/or 

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

SUMMARY 

[0005] In an aspect, the present invention provides an interchangeable tip comprising: a 

stylet; a blade module including: an enclosure that electrically connects, signally connects, or 

both the interchangeable tip to a power source, a signal source, or both; and blade circuitry 

having one or more switches for controlling operation of one or more functions of the 

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

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

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

[0006] Also disclosed herein is an interchangeable tip comprising: a stylet; a blade module 

including: an enclosure that electrically connects, signally connects, or both the interchangeable 

tip to power source, a signal source, or both; and blade circuitry including an identification 

circuit; wherein the blade circuitry provides a signal to a controller, control module, generator, or 

a combination thereof so that the controller, the control module, the generator, or a 

combinationthereof determines one or more functions of the interchangeable tip, and wherein 

the stylet is free of electrodes.  

2



6363 

[0007] Also disclosed herein is an interchangeable tip comprising: a stylet; a blade module 

including; a connection enclosure and a control enclosure including two or more pins; wherein a 

signal across the two or more pins have a capacitance of zero.  

[0008] In another aspect, the present invention provides a method comprising: inserting an 

interchangeable tip of the teachings herein into a handpiece; providing a signal to the handpiece 

and the interchangeable tip; and detecting a capacitance generated by the 
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interchangeable tip in response to the step of providing the signal; wherein the step of detecting 

determines whether the interchangeable tip is configured to provide bipolar energy, monopolar 

energy, no power, or a combination thereof.  

[0009] The teachings herein provide an interchangeable tip that can be installed in a 

handpiece and all of the functionality of each tip works without any user input. The teachings 

herein provide an interchangeable tip that includes an identification circuit in the 

interchangeable tip so that the interchangeable tip communicates with the handpiece and 

adjoining circuitry so that the adjoining circuitry control each interchangeable tip based upon the 

identification circuit. The teachings herein provide a control switch in the interchangeable tip 

that controls one or more functions of the interchangeable tip. The teachings herein provide an 

an interchangeable tip that includes circuit elements that may be subjected to fluids during 

debriding and the circuit elements function properly and/or protect a user from shock due to any 

shorts caused by the fluid.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 illustrates a perspective view of a microdebrider including an interchangeable 

tip; 

[0011] FIG. 2 illustrates a side view of one example of an interchangeable tip; 

[0012] FIG. 3 illustrates a front perspective view of an exploded interchangeable tip; 

[0013] FIG. 4 illustrates a rear perspective view of an exploded interchangeable tip; 
[0014] FIG. 5 illustrates a close-up view of a connection enclosure of Figure 3; 

[0015] FIG. 6A illustrates a cross-sectionaI view of the interchangeable tip of Figure 2 along 

lines 6-6; 

[0016] FIGS. 6B-6C illustrate cross sectional views of alternative configurations of the 

interchangeable tip taught herein; 

[0017] FIG. 7A1 illustrates a circuit diagram representing the configuration of the 

interchangeable tip of Figure 6A when the control circuit is open; 

[0018] FIG. 7A2 illustrates the circuit diagram of FIG. 7A1 when the circuit is closed; 

[0019] FIG, 7B illustrates a circuit diagram representing the configuration of the 

interchangeable tip of Figure 613; 

[0020] FIG. 7C illustrates a circuit diagram representing the configuration of the 

interchangeable tip of Figure 60; and 

3
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[0021] FIG. 7D illustrates a circuit diagram representing another possible configuration of 

the interchangeable tip.  

DETAILED DESCRIPTION 

[0022] 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 its numerous forms, as may be best suited to the 

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

teachings as set forth are not intended as being exhaustive or 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.  

[0023] The teachings herein provide a debrider and preferably a microdebrider. The 

debrider generally includes a handpiece and a separable blade assembly (i.e., an 

interchangeable tip). The handpiece includes an aperture that receives a portion of the blade 

assembly so that the handpiece may drive the blade 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 (i.e., stylet). Other teachings of the handpiece may be gleaned from the teachings 

herein including those of paragraph Nos. 6-8, 26-45, 061-062, 065, and 70-72 and Figure 

Nos.1-3 of U.S. Patent Application Serial No. 61/731,919 filed on November 30, 2012 teaching 

a handpiece and one or more connection portions for driving the separable blade assembly, the 

teachings of which are expressly incorporated by reference herein regarding the handpiece and 

physical connection and electrical connection with the interchangeable tube and its various 

components. The handpiece and blade assembly may be separable so that the handpiece, the 

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

[0024] Preferably, the blade assembly (e.g., an interchangeable tip) may be disposable.  

The blade assembly includes a tip and a mechanical enclosure. The blade assembly includes a 

stylet (i.e., one or more tubes), For example, the interchangeable tip may include an inner tube, 

and intermediate tube, an outer tube, or a combination thereof, The blade assembly may 

include one or more tubes and preferably two or more tubes, The one or more tubes may be 
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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 pushed, pulled, angled, or a combination thereof 

without bending, breaking; or both. The one or more tubes may be made of a material that 

conducts electricity. The one or more tubes may be made of a polymer, metal, 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 Preferably, the stylet may include at least an outer 

tube and an inner tube. The stylet 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 tubes are axially 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 two or more tubes may be 

rotated relative to each other and the rotation of the tubes may be monitored by a sensor in the 

blade assembly, the handpiece, or both by two or more transmitters, magnets, an encapsulation 

connector, or a combination thereof located in the blade module (iLe, mechanical enclosure) of 

the blade assembly, the handpiece, or both. Other teachings regarding the encapsulation 

connector, the two or more transmitters, the magnetic communication, or a combination thereof 

may be gleaned from the teachings herein, including those of Paragraph Nos. 008-0014 and 

0035-0055; and Figure Nos, 2-14 of U.S. Patent Application Serial No 13/251,493, filed on 

10/03/2011, incorporated by reference herein for all purposes regarding the encapsulation 

connector, the two or more transmitters, the magnetic communication, 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 lock selector, bias device, 

and an actuation selector, 

[0025] The one or more tubes may be straight, angled, bent, curved, flex-jointed (e.g., if the 

outer tube is bent then inner tube may be flexible to spin), or a combination thereof. The one or 

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

may extend from a blade module that includes a mechanical enclosure and form an angle so 
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that the one or more tubes may be used to perform a surgical procedure or be used in a 

predetermined location, 

[0026] The blade module may be any device that: houses one or more moving parts of the 

disposable blade, a portion one or more of the one or more blades extends through, or a 

combination thereof. The blade module may include a fixed portion that the user grips, a 

rotatable portion, or both. The blade module may include a mechanical enclosure (i.e., an 

enclosure) that houses one or more moving parts, switches, controls, user inputs, circuit boards, 

circuit board components, or a combination thereof. The enclosure may be fixed relative to the 

nosecone, a collet, the handpiece, or a combination thereof. The enclosure may include one or 

more functional buttons. Preferably, the enclosure includes at least a control enclosure and a 

connection enclosure that each form a portion of the enclosure. The enclosure may include a 

seat that forms a movable connection, a pivotable connection, or both with a lock lever so that 

the lock lever may be moved between a locked position and an unlocked position. Other 

teachings regarding the lock lever, components moved by the lock lever (e.g., locking spline), a 

collet, nosecone, internal gearing (e.g, pinion gears or nosepiece gears), or a combination 

thereof may be gleaned from the teachings herein, including those of Paragraph Nos.005-007 

and 0029-0054; and Figure Nos. 1-14 and related description in paragraph Nos. 0055-0070 of 

U.S. Patent Application Serial No 61/769,480, filed on Feb. 26, 2013, incorporated by reference 

herein for all purposes regarding a lock lever, components moved by the lock lever, the collet, 

the nosecone, and the internal gearing. Preferably, the lock lever is movably connected to the 

connection enclosure, 

[0027] The connection enclosure may be any part of the interchangeable tip that connects 

to a power source so that power is supplied to the interchangeable tip. The connection 

enclosure may be water resistant, may protect the circuitry from contact with a fluid, or both.  

The connection enclosure may be sufficiently sealed so that the connection enclosure isolates 

one more devices used to transmit a signal, transmit power, one or more electrical circuits, or a 

combination thereof in the presence of a fluid so that a short is prevented and/or substantially 

reduced. The connection enclosure may directly connect to the power source. Preferably, the 

connection enclosure directly connects to the handpiece and power is supplied to the 

interchangeable tip through the handpiece. The connection enclosure may be any part of the 

interchangeable tip that forms a connection and assists in providing control signals between the 

interchangeable tip and the handpiece, a generator, a control module, or a combination thereof.  

The connection enclosure may include one or more plugs that electrically connect the 

6
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interchangeable tip to a handpiece, a power source, or both. Preferably, the one or more plugs 

include one or more connection pins so that power, signals (e.g., control signals, electrical 

signals, the like, or a combination thereof), or both are communicated between one or more 

components that are in electrical communication, signal communication, or both with the 

interchangeable tip.  

[0028] Each plug may include any number of pins so that the interchangeable tip performs a 

desired function, provides communication with an adjacent component (e.g., handpiece, 

generator, control module, or a combination thereof), is free of user input to configure one or 

more of the desired functions, or a combination thereof. For example, upon a user placing an 

interchangeable tip into a handpiece the generator, controller, control module, or a combination 

thereof may automatically use the detection circuit to detect the interchangeable tip. Each plug 

may include one or more pins, two or more pins, or three or more pins. Each plug may include 

5 or less pins or 4 or less pins. One or more of the plugs may be free of a pin. One or more of 

the plugs may be free of a pin so that the interchangeable tip may be free of power, free of 

signals, or both. Preferably, each of the pins are electrically segregated. For example, the plug 

may consist of three discrete plug portions and two of the plug portions may include a pin and 

one of the plug portions may be free of a pin. The plug may include discrete pockets for 

housing each of the pins. The plug may be a recess and may receive a portion of an adjacent 

component such as the handpiece. Preferably, the plug is a projection and extends into an 

adjacent component so that an electrical connection, a signal connection, or both is formed 

inside of an adjacent component (e.g., a handpiece). More preferably, the plug may be 

configured to protect the one or more pins from a fluid. A connection formed between the plug 

and an adjacent handpiece may be sufficiently sealed so that the pins, wires, or both extending 

between the plug and the handpiece are isolated so that the connection prevents energy from 

being transferred to a patient, a user, or both. The plug may assist in aligning the 

interchangeable tip when attaching the interchangeable tip to an adjacent component such as a 

handpiece. The plug may have any shape and size so that the plug assists in forming an 

electrical connection, a signal connection, a connection to an adjacent component, or a 

combination thereof. The plug may be symmetrical, asymmetrical, oval, round, include a lip, 

include a raised portion, or a combination thereof. The one or more pins may extend from the 

plug to an internal pocket in the connection enclosure.  

[0029] The internal pocket may be any part of the connection enclosure that houses the one 

or more pins; assists in connecting the one or more pins to a connector; providing power, 
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providing signals, or both to the interchangeable handpiece; or a combination thereof.  

Preferably, the internal pocket may be sized and shaped so that the connection pins align with 

an adjacent component and are in communication with the adjacent component. The internal 

pocket may have a shape that substantially mirrors the shape of a connector so that the 

connector is substantially self-aligned within the pocket, substantially self-aligned with the pins, 

or both. The internal pocket may assist in orienting the connection enclosure with the 

interchangeable tip during assembly. The internal pocket may be located proximate to one or 

more connection supports that assist in aligning the connector with the internal pocket, aligning 

the connection enclosure with the interchangeable tip, aligning the connection enclosure with 

the control enclosure, or a combination thereof.  

[0030] The one or more connection supports may extend from the connector, the 

connection enclosure, the interchangeable tip, the control enclosure, or a combination thereof 

into a juxtaposed recess in the opposing component to assist in forming a fixed connection 

between the two adjacent components. Preferably, the connection enclosure may include two 

or more connection supports that extend into a recess in the interchangeable tip so that the 

connection enclosure aligns with the interchangeable tip and so that the connector is aligned 

with the one or more pins. More preferably, the connection enclosure includes one or more 

connection supports for connecting to a connector and one or more connection supports for 

connecting to a control enclosure, or vice versa. The connection enclosure may include one or 

more recesses, one or more connection supports, or a combination of both on each side for 

forming a fixed connection with a control enclosure, which may include one or more opposing 

recesses, one or more opposing control supports, or a combination of both so that a connection 

is formed.  

[0031] The control enclosure may be any component that allows a user to operate one or 

more functions of the interchangeable tip. Preferably, the control enclosure includes one or 

more control buttons and/or one or more switches, provides access to one or more buttons 

and/or one or more switches, or both that control one or more of the functions discussed herein.  

The control enclosure may enclose and protect all or a portion of a circuit, internal components, 

switches, or a combination thereof. The connection enclosure may be sufficiently sealed so that 

the connection enclosure isolates one more devices used to transmit a signal, transmit power, 

one or more electrical circuits, or a combination thereof in the presence of a fluid so that a short 

is prevented and/or substantially reduced. Preferably, the control enclosure may protect all or a 

portion of a circuit, internal components, one or more switches, or a combination thereof, while 
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allowing a user to actuate the one or more switches so that one or more functions may be 

operated. For example, the control enclosure may include a flexible polymeric portion that is 

resistant to penetration of a fluid. All or a portion of the control enclosure may be malleable, 

compressible, movable, or a combination thereof so that one or more control buttons may be 

actuated and protected by the control enclosure. Preferably, the control enclosure covers and 

protects blade circuitry while allowing a user to actuate one or more control buttons on the blade 

circuitry.  

[0032] The blade circuitry may be any circuitry within the interchangeable tip that transmits 

to and/or accepts signals, power, or both from the handpiece, a generator, a control module, or 

a combination thereof. The blade circuitry may be connected to, run, control, or a combination 

thereof one or more functions of the interchangeable tip, The blade circuitry may transmit a 

signal to a control module, the handpiece, a generator, or a combination thereof indicating the 

type of interchangeable tip connected, the functionality of the interchangeable tip, or both, The 

blade circuitry may include one or more control buttons, one or more pins, one or more printed 

circuit boards, one or more sockets, one or more capacitors, or a combination thereof.  

Preferably, the blade circuitry includes a printed circuit board for connecting one or more 

functional components together, for controlling one or more functional components, for assisting 

in identifying the function of the interchangeable tip, or a combination thereof.  

[0033] The printed circuit board may be any component that may electrically connect, 

signally connect, or both, two or more adjacent functional components so that during operation 

the functional components may perform one or more predetermined functions. For example, 

the printed circuit board may receive and transmit signals to and from the handpiece, the 

generator, or both (i.e., be signally connected). In another example, the printed circuit board 

may receive and transmit power to and from the handpiece, the generator, or both (i.e., be 

electrically connected). The printed circuit board may be any device that may be used to 

identify the type of circuit, the type of interchangeable tip, or both. The printed circuit board may 

include, be connected to, form an intermediary connection piece, or a combination thereof so 

that the interchangeable tip may perform one or more of the functions discussed herein. For 

example, the printed circuit board may form one polarity of a connection and another 

component may form the other polarity of the connection so that when both polarities are 

activated power is supplied. Preferably, the printed circuit board is sufficiently small so that the 

printed circuit board is wholly housed within the blade module. More preferably, the printed 

circuit board is sufficiently small so that the printed circuit board fits within the control enclosure.  

9
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The printed circuit board may be sufficiently large so that the printed circuit board includes one 

or more control buttons, one or more capacitors, one or more sockets, or a combination thereof, 

Preferably, the printed circuit board is sufficiently large so that one or more functional 

components are connected to the printed circuit board and operate one or more of the functions 

discussed herein. The printed circuit board may include one or more board components. For 

example, a board component may be one or capacitors, diodes, resistors, zenor diodes, an 

amplifier, a switch, or a combination thereof. Preferably, at least one control button is 

electrically connected to and/or located on the printed circuit board.  

[00341 The one or more control button may be any control button that controls one or more 

functions of the interchangeable tip. The one or more control buttons may be a switch. The one 

or more control buttons may be any control button that may be actuated, moved, signalingly 

operated, or a combination thereof by a user. The one or more control buttons may be 

connected to the printed circuit board and extend towards and/or into contact with a portion of 

the control enclosure so that during use a user can actuate the one more control buttons. The 

one or more control buttons when actuated may operate one or more functions of the 

interchangeable tip. Preferably, the one or more control buttons when actuated may close a 

circuit and allow monopolar energy and/or bipolar energy to pass through the stylet. The one or 

more control buttons may be used to control rotation of the inner tube, direction of rotation; type 

of rotation (i.e., oscillation, forward rotation, reverse rotation, or a combination thereof); or a 

combination thereof. Power, electrical signals, or both may be supplied to and/or from the 

control buttons via one or more pins.  

[0035] The one or more pins may be any pin that assists in forming a connection. Each of 

the one or more pins may be an input. Each system may have one or more inputs, preferably 

two or more inputs, or even three or more inputs. The one or more pins may be a combination 

of fixed pins and spring pins. Preferably, at least some of the one or more pins may be spring 

pins. More preferably, the pins used to form a connection with one or more movable parts may 

be spring pins. The one or more spring pins may be any pin that supplies power, an electrical 

signal, a control signal, or a combination thereof to and/or from the blade module. The spring 

pin may be any pin that forms an electrical connection, a signal connection, or both with a 

moving part, between two moving parts, or both, The spring pin may include one or more 

movable parts. The one or more movable parts may move so that an electrical connection, a 

signal connection, or both are maintained as the spring pins moves, one or more of the tubes 

move (i.e., outer tube, intermediate tube, inner tube, or a combination thereof), or both. The 
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spring pins may include a biasing member so that the spring pins may extend when not 

contacted and retract when contacted. The bias member may extend the spring pin with 

sufficient force so that the spring pin maintains a constant contact with an adjacent part (e.g., 

one or more of the tubes). The bias member may extend the spring pin so that the spring pin 

contacts an outer diameter of one or more of the tubes and maintains contact even if there is a 

change in diameter, Preferably, the bias member has sufficient strength and the spring pin has 

a sufficient length so that the bias member maintains each of the spring pins respectively in 

constant contact with the outer tube, the intermediate tube, or both during use. The one or 

more spring pins may be connected to a power source, a control signal, or both through one or 

more adjacent sockets.  

[0036] The one or more sockets may be any device that connects a pin, a wire, an energy 

source, a signal source, or a combination thereof to a printed circuit board, a connector, the 

blade module, or a combination thereof. The one or more sockets may be any device that 

forms a fixed connection so that power, signals, or both may pass into, out of, through, or a 

combination thereof the blade module. The one or more sockets may be any device that forms 

a sealed connection with one or more wires, one or more pins, one or more connectors, one or 

more devices used to transmit power and/or a signal, or a combination thereof. The one or 

more sockets may be constructed so that the sockets preventing shorting of the electrical 

circuits, electrical connections, or both in the presence of fluids. The sockets may be located in 

and/or on any device that forms an electrical connection, a signal connection, or both. One or 

more sockets may be located on and/or within a printed circuit board, a connector, or both. The 

one or more sockets may provide a fixed connection with a pin, a wire, an energy source, a 

signal source, or a combination thereof so that the signal is maintained during use. Preferably, 

at least one socket is located on the printed circuit board and at least one socket is located in 

the connector. More preferably, two connectors are located on the printed circuit board 

opposite one or more capacitors.  

[0037] The one or more capacitors may be any capacitor that provides a capacitance 

through the blade module. The capacitors may be any capacitor that is sufficiently large so that 

the capacitance of the capacitor may be measured in the handpiece, a generator, a control 

module, or a combination thereof. The capacitor may be located at any location within the 

circuitry of the blade module so that the capacitance of the capacitors, a shift in capacitance, or 

both may be measured in the handpiece, at a generator, at a control module, or a combination 

thereof. The size, capacitance, or both of each capacitor may vary from application to 
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application. Preferably, each type of interchangeable tip (e.g., each different functionality of a 

tip) has a different circuit capacitance that may be measured by the generator, handpiece, 

control module, or a combination thereof. For example, the capacitors used may range from 5 

nF to 100 nF, and each corresponding capacitance may be correlated to one or more functions 

in a look up table. The capacitors have a range beginning at about 1 pF or more, about 5 pF or 

more, about 10 pF or more, or about 15 pF or more. The capacitors may have a range ending 

at about 1 F or less, about 100 pF or less, about 1 pF or less, or about 100 nF or less. The 

capacitors may be sufficiently sized so that the handpiece, generator, control module, or a 

combination thereof may identify the different interchangeable tips and respective functionality 

based only on the change in capacitance when a tip is connected, a circuit is electrically 

energized, signally energized, or a combination thereof. The difference in capacitance of each 

capacitor may be sufficiently identifiable so that the handpiece, generator, control module, or a 

combination thereof may reference the respective measured capacitance with a lookup table 

with repeatability, with precision, or both. The difference in capacitance used in each capacitor 

may be about 1 nF or more, about 5 nF or more, or about 10 nF or more. The difference in 

capacitance of each capacitor may be about 1000 nF or less, about 500 nF or less, or about 

100 nF or less. Preferably, the capacitors are located on the printed circuit board and 

electrically connected to the handpiece, the generator, the control module, or a combination 

thereof. Each circuit board may include at least two capacitors. In one example, a capacitor 

may be electrically connected in a discrete control loop such as a first loop for identification of 

the functions of a handpiece (i.e., identification capacitor) and a second capacitor (i.e., control 

capacitor) may be electrically connected in a second control loop that is used to activate one or 

more of the functions of the handpiece. However, the system may be completely free of 

capacitors for identification purposes and thus the system may have a zero and/or near zero 

capacitance. For example, two or more inputs, pins, or both may be shunted so that they are 

directly connected, forming an identification circuit without any capacitors. In another example, 

the system may be free of a control capacitor and only include an identification capacitor, 

[0038] The one or more identification capacitors may be any capacitor that has a 

capacitance that correlates to a predetermined value in a look up table so that the measured 

capacitance may be used to determine the functions that the interchangeable tip may perform, if 

a tip is present, or both. The one or more identification capacitors may be sufficiently large that 

the capacitance may be used to identify the functions of a provided interchangeable tip. The 

one or more identification capacitors may be located anywhere along the circuit board so that 
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one or more signals may be passed through the identification capacitor to identify the type of 
interchangeable tip installed. The one or more identification capacitors may be in a loop in the 

circuit that may only provide a signal back to a generator, a control module, a handpiece, or a 

combination thereof so that the type of interchangeable tip maybe identified, The system may 
include a plurality of identification capacitors. Preferably, the system includes one identification 

capacitor. The one or more identification capacitors may be located in parallel, in series, or both 

with one or more control capacitors.  

[0039] The control capacitor may be any capacitor that provides a capacitance to the 
system when one or more switches, one or more control buttons, or both are actuated. For 
example, the system may have a first capacitance and when a switch is actuated that includes 
the control capacitor the capacitance measured may shift to a second capacitance. The control 
capacitor may change the capacitance of the system when a control loop containing the control 
capacitor is completed (e.g, a circuit is closed so that the circuit is powered). The control 

capacitor may provide a capacitance to the system so that the system can determine if a 
reading is a true reading or a false reading. The control capacitor may provide a capacitance to 
the system and/or change the capacitance of the system only if the switch, control button, or 

both is actuated and a circuit is complete. The control capacitor may assist the generator in 
controlling one or more functions of the debrider so that the one or more functions are only 
activated upon a command by a user and not by a short. The control capacitor may be 
electrically connected, signally connected, or both so that if a portion of the interchangeable tip 
shorts, the detection circuit reads the switch as being open, shorted, broken, or a combination 

thereof, but a shift in capacitance is not measured so the system does not activate the function 
of the shorted switch. The one or more switches may not be activated when there is a short in 
the printed circuit board, a switch, or both. Preferably, the one more switches may not activate 
when a short, an incorrect impedance, an incorrect capacitance, or a combination thereof are 
presented. The control capacitor may be configured within the circuit so that the control 

capacitor only changes the capacitance of the system when the switch, control button, or both 
are actuated (i.e., closed). The control capacitors may be electrically connected, signally 
connected, or both to the handpiece, the generator, the control module, or a combination 
thereof through one or more connectors so that the capacitance of the system is intermittently 
monitored and/or continuously monitored.  

[0040] The one or more connectors may be any device that receives one or more pins and 
electrically connects, signally connects, or both the pins to an adjacent component. The one or 
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more connectors may be any device that assists in providing an electrical connection, a signal 

connection, or both between one or more pins and one or more tubes, one or more printed 

circuit boards, or both. Preferably, the one or more connectors assist in creating a connection 

with one or more tubes having varying diameters so that one or more functions of the device 

may be used. The one or more connectors may include one or more spring pins, one or more 

sockets, one or more pins, one or more connector supports, or a combination thereof so that the 

connector assists in creating one or more electrical connections, one or more signal 

connections, or both. The one or more connectors may form an intermediary between two 

electrical points, two signal points, or both. The connector may directly form an electrical 

connection, a signal connection, or both with an intermediate tube, an inner tube, or both. The 

connector may indirectly form an electrical connection, a signal connection, or both with the 

outer tube, the intermediate tube, or both. The connector may make one or more connections 

with the printed circuit board so that power is supplied to the printed circuit board. The 

connector may electrically isolate two or more electrical inputs, signal inputs, or both. The 

connector may assist in completing a circuit so that one or more functions of the 

interchangeable tip may be employed. The one or more connectors may be connected to 

and/or form all or a portion of one or more electrodes.  

[0041] The one or more electrodes may be any power supply point that provides power to 

the stylet. Preferably, the one or more electrodes provide power to the stylet so that the stylet 

may provide a monopolar energy source or a bipolar energy source. For example, an electrode 

may be comprised of one or more pins, a connector, one or more wires, a printed circuit board, 

and may provide power to one or more tubes of the stylet so that one or more of the tubes are 

energized. The electrode may be any device that provides power directly and/or indirectly to the 

stylet. The electrode may be any device that provides power from a handpiece to a stylet so 

that the stylet is energized. The electrode may be a wire that extends from a printed circuit 

board to a tube of the stylet, Preferably, an electrode is not a connector that directly extends 

between and electrically connects, signally connects, or both two adjacent input pins from a 

handpiece. For example, a first pin and a second pin may extend into the interchangeable tip 

and may be directly connected together so that a signal enters the tip via one pin and is 

immediately directed out of the tip via the other pin. In another example, two pins may be 

directly connected together via a shunt so that the connection is an identification circuit with a 

zero capacitance and the circuit is free of an electrode. Two pins directly connected together by 

a connector may form a circuit that is an identification circuit 
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(0042] The circuit may be any circuit that controls one or more functions of the 

microdebrider. The circuit may be used to identify the functionality of the interchangeable tip.  

For example, the circuit may be connected to a control module, a generator, or both that 

determines the functionality of the interchangeable tip based on one or more measured 

conditions of the circuit. The circuit may be signally connected to one or more look-up tables.  

The circuit may include one or more inputs, The one or more inputs may be an applied signal, 

applied power, or both so that a circuit is created. The circuit may include one or more outputs.  

The one or more outputs may be any portion of the circuit that returns a signal, returns power, 

powers a portion of the interchangeable tip, or a combination thereof, The one or more outputs 

preferably provide power from one or more of the pins to one or more of the tubes of the stylet.  

The one or more outputs may provide power from the circuit to a pin, a spring pin, or both to one 

of the tubes of the stylet. One or more of the outputs may be shunted.  

[0043] The open circuit may be any circuit that is electrically blocked, signally blocked, or 

both so that power, a signal, or both extending to one or more tubes of the stylet from one or 

more adjacent components, one or more circuits, or a both does not reach the stylet. The open 

circuit may be any circuit that is terminated. The open circuit may be a blocked portion of the 

circuit. The open circuit may be an absence of one or more pins, one or more spring pins, or 

both so that an electrical connection, signal connection, or both is terminated. The open circuit 

may end an identification circuit, a control circuit, or both. The open circuit may terminate one 

or more identification portions and one or more control portions of a circuit. Preferably, an 

identification circuit is not an open circuit, For example, an identification portion (i.e, 

identification circuit) may provide electrical feedback, signal feedback, or both to a 

microprocessor, a generator, a controller, or a combination thereof so that the system identifies 

the functions of the interchangeable tip and the control portion (i.e., control circuit) may operate 

the one or more functions.  

[0044] The identification portion (hereinafter identification circuit) of the circuit may be any 

portion that provides some feedback so that the functions of the interchangeable tip may be 

identified. The identification circuit may generate a signal that may be used to identify the 

functions of the interchangeable tip, the type of interchangeable tip, the number of electrodes, or 

a combination thereof. The signal of the interchangeable tip may be any signal that may be 

used to identify the functions of the interchangeable tip. The signals may be any signal that the 

controller, control module, generator, or a combination thereof may use to power and/or control 

one or more functions of the interchangeable tip during use. Preferably, the signals are a shift 
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in frequency caused by the identification circuit. For example, the signals may have a first 

frequency before a capacitor and a second frequency after exiting the capacitor. This frequency 

may be listed in a look up table (e.g., capacitance as discussed herein may refer to a frequency 

change based on passing through a capacitor). The identification circuit may be a loop 

connected between an input and an output of the circuit. The identification circuit may include 

only a capacitor between the input and the output of the circuit. The identification circuit may 

include one or more circuit board components. The circuit board components may include one 

or capacitors, diodes, resistors, zenor diodes, an amplifier, or a combination thereof, The 

identification circuit may be free of one or more of one or capacitors, diodes, resistors, zenor 

diodes, an amplifier, or a combination thereof. The identification circuit may be free of a switch 

or a control button. The identification circuit may remain closed once the interchangeable tip is 

connected with a handpiece so that identification of the one or more functions of the 

interchangeable tip may be measured. The one or more identification circuits may be in 

parallel, in series, or both with the one or more control circuits.  

[0045] The one or more control portions (hereinafter control circuits) may be any circuit that 

controls one or more functions of the interchangeable tip. The one or more control circuits may 

be any circuit that may be opened and closed by a user so that one or more functions of the 

interchangeable tip may be turned on and off. The control circuit may be any circuit that 

includes a switch, a control button, or both that opens and closes so that one or more functions 

of the interchangeable tip may be turned on and off. The control circuit may include one or 

more circuit board components. The circuit board components may be of a capacitor, diode, 

resistor, zenor diode, an amplifier, or a combination thereof, The control circuit may be free of a 

capacitor, diode, resistor, zenor diode, an amplifier, or a combination thereof. Preferably, the 

control circuit includes a capacitor so that when the switch, the control button, or both are 

actuated the capacitance of the system changes. A capacitor of a control circuit may vary 

based upon the function of a given control circuit and the capacitance may be measured on a 

look up table so that the controller, the control module, the generator, or a combination thereof 

may verify the function being requested by actuation of the switch, the control button, or both.  

The control circuit may be electrically connected, signally connected, or both to an identification 

circuit, one or more inputs, or both. The one or more inputs may be any input that completes a 

circuit so that one or more functionalities may be employed, one or more functionalities may be 

identified, or both. Preferably, the control circuit includes one or more switches.  
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[0046] The one or more switches may be any switch that may switch between an 

identification circuit and an operation circuit. The one or more switches may activate a function, 

The one more switches may be a control button as discussed herein. The one or more switches 

may be any switch that closes a portion of the circuit creating a bypass, forming a circuit, or 

both. For example, when the switch is closed the signal, the power, or both may bypass an 

identification portion of the circuit and supply power, a signal, or both so that one or more 

functions of the interchangeable tip may be employed. The one or more switches when closed 

may supply power to the system, may change the capacitance of the system, may send a signal 

to a generator, a control module, or both so that one or more functions are powered.  

[0047] The generator may be any device that is electrically connected, signally connected, 

or both to the interchangeable tip and assists in controlling one or more functions of the 

debrider, identifying one or more functions of the debrider, or both. The generator may include 

one or more control modules, one or more controllers, or both that monitor an identification 

circuit, one or more switches, a handpiece, an interchangeable tip, or a combination thereof so 

that one or more functions may be recognized, controlled, powered, or a combination thereof.  

The generator, the controller, the control module, or a combination thereof may include one or 

more algorithms that that continuously monitor, in real time, changes in the modes of operation 

(e.g., presence of an interchangeable tip; removable of an interchangeable tip; activation of 

monopoiar energy; bipolar energy, or both; deactivation of monopolar energy, bipolar energy, or 

both; or a combination thereof). The algorithms may include one or more look up tables, The 

generator may be any device that intermittently monitors, continuously monitors, or both signal 

measurements, capacitance, or both of the system, the debrider, the interchangeable tip, or a 

combination thereof. Preferably, the generator continuously monitors signal measurements, 

capacitance, or both of the interchangeable tip so that the generator can adjust its settings to 

those of the interchangeable tip, provide a user with control options for the interchangeable tip, 

configure the system to run one or more functions of the interchangeable tip, or a combination 

thereof. The generator may include one or more detection circuits.  

[0048] The one or more detection circuits may be any circuit that detects a signal in the 

interchangeable tip. Preferably, the one or more detection circuits may be any circuit that 

detects a capacitance of the interchangeable tip to ascertain the functionality of the 

interchangeable tip, the use of the interchangeable tip, the componentry of the interchangeable 

tip, or a combination thereof. The detection circuit may include one or more control modules, 

one or more controllers, one or more microprocessors, or a combination thereof that monitor the 
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signals of the interchangeable tip. The one or more detection circuits may include one or more 

RF generators.  

[00491 The one or more RF generators may be any device that may provide power, a signal, 

or both to one or more circuits, one or more legs of a circuit, or a combination thereof. The one 

or more RF generators may provide a signal to the circuit so that the detection circuit may 

monitor the circuit for a capacitance, a change in capacitance, a shift in frequency, a change in 

impedance, or a combination thereof. The one or more RF generators may provide power to 

the circuit so that the tip may provide bipolar energy, provide monopolar energy, rotate, 
reciprocate, oscillate, or a combination thereof, The RF generator may provide power 

simultaneously to two legs; to one leg; to one leg and power a return lead; through one leg and 

provide power, a signal, or both through an identification circuit; to one leg and provide power, a 

signal, or both through a shunt; or a combination thereof. A signal, power, or both from the RF 

generator may go through the identification circuit, the control circuit, or both and be monitored 

by the generator, controller, control module, or a combination thereof and compared to 

predetermined values in one or more look up tables.  

[0050] One or more look up tables may be located within the detection circuit, within the 

generator, within a control module of the detection circuit, within a controller in the detection 

circuit, or a combination thereof. Preferably, upon the detection circuit detecting a signal from 

the interchangeable tip the detection circuit compares the signal measurement (e.g., 

capacitance) to a list of signal measurements in the look up table and determines the functions 

of tip installed, the type of tip installed, or both. After detection of the interchangeable tip and 

comparing the signal measurements to the look up table the detection circuit may monitor the 

signals for the status of the one or more switches based upon the signal measurements, 

changes in the signal measurements, or a combination of both. The generator may be fully 

and/or partially located in the handpiece, may be a discrete piece fully and/or partially located 

outside of the handpiece, or a combination of both, The generator may power the 

interchangeable tip according to a function energized by a user, a function selected by a user, 

an identified function of the interchangeable tip, or a combination thereof. Preferably, the 

generator may power one or more desired functions.  

[0051] The functions of the interchangeable tip may be any function selected by a user.  

The functions of the interchangeable tip may be any function that assists a user in performing a 

procedure. The functions may be applying monopolar energy, bipolar energy, non-energized, 

forward rotation, reverse rotation, oscillating rotation (e.g., forward and then reverse and vice 
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versa), reciprocating (i.e, distal and then proximal and vice versa) high speed rotation, low 

speed rotation, non-rotational, or a combination thereof. Preferably, at least one of the functions 

of the interchangeable tip is rotating the inner tube (i.e., forward, reverse, or oscillating). Thus, 

in one example, the system includes one signal measurement, one capacitance, or both for a 

forward rotating interchangeable tip, a second signal measurement, a second capacitance, or 

both for a reverse rotating interchangeable tip, and a third signal measurement, a third 

capacitance, or both for an oscillation rotating interchangeable tip. In another example, a low 

speed forward rotating interchangeable tip with monopolar energy capabilities will have a 

different signal measurement, different capacitance, or both then a high speed oscillating bipolar 

energy interchangeable tip and these values will be listed in a look up table so that the 

generator, control module, controller, or a combination thereof may identify the specific 

functions of a given interchangeable tip and power the tip accordingly.  

[0052] The look up table may be any table that lists all of the various functions of the 

interchangeable tip and a corresponding capacitance, signal measurement, or both of the 

various interchangeable tips. The look up table may list each of the various functions of the 

interchangeable tip compared to a signal measurement so that based upon a signal 

measurement the functions of a particular tip are known. Preferably, the look-up table includes 

each combination of functions with a corresponding capacitance so that upon installation of an 

interchangeable tip the generator, the control module, the controller, or a combination thereof 

may determine all of the capabilities of the interchangeable tip. The look up table may provide 

the status of one or more switches based upon a comparison of a signal measurement, a 

change in signal measurement, or a combination of both, For example, when an 

interchangeable tip is installed the signal measurement may be a first capacitance (e.g., 

frequency changed caused by a capacitor) and when the switch is actuated the capacitance 

may increase to a second capacitance indicated that the switch was closed (e.g., a capacitive 

value of first capacitor was added to a capacitive value of a second capacitor when a switch is 

closed arriving at the second capacitance). The generator, control module, controller, or a 

combination thereof may configure, reconfigure, set up, or a combination thereof the system 

based upon the determined functions of each interchangeable tip. The generator activates one 

or more functions of the debrider based upon a type of tip from a look up table. The generator 

may energize and/or control one or more predetermined functions that are loaded into a user 

interface in the generator so that a predetermined procedure may be produced,
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[0053] The circuit as discussed herein may be used with a method of detecting an 

interchangeable tip, identifying a type of interchangeable tip, the function of an interchangeable 

tip, or a combination thereof. The method steps may be performed in virtually any order or the 

order discussed herein. The RF generator may provide a signal, power, or both to one or more 

circuits. The signal, power or both may pass through an identification circuit, a shunt, a control 

circuit, or a combination thereof. The controller, the microprocessor, the generator, or a 

combination thereof may monitor the signals, the power, or both in real time. The controller, the 

microprocessor, the generator, or a combination thereof may compare the signal, the power, or 

both to one or more predetermined values in a look up table. The controller, the 

microprocessor, the generator, or a combination thereof may monitor the system, the one or 

more circuits or both for a shift in capacitance, a shift in impedance, or both and compare the 

shift to a look up table. The controller, the microprocessor, the generator, or a combination 

thereof may provide a signal to the RF generator to provide power, a signa, or both to no legs 

of the circuit, one leg of the circuit, both legs of the circuit, one leg of the circuit and a return 

lead, or a combination thereof. The controller, the microprocessor, the generator, or a 

combination thereof may monitor in real time for a first shift in frequency, a second shift in 

frequency, a third shift in frequency, or a combination thereof. For example, a first shift in 

frequency may represent a tip being installed, a second shift in frequency may represent a 

switch being activated, a third shift in frequency may represent a switch being closed, a fourth 

shift in frequency may represent removal of the tip.  

[0054] Figure 1 illustrates a microdebrider 2 including a handpiece 4, a tubeset 6, and an 

interchangeable tip 10 of the teachings herein. The interchangeable tip 10 includes a nose 

cone 14 having a locking mechanism 12 which prevents rotation of a portion of the stylet 16.  

The nose cone 14 extends beyond the microdebrider when the interchangeable tip 10 is 

connected to the microdebrider 2.  

[0055] Figure 2 illustrates a side view of one example of an interchangeable tip 10 of the 

teachings herein. The interchangeable tip 10 includes a stylet 16 extending from the nosecone 

14 which a user may use to rotate the stylet 16. A blade module 18 having an enclosure 30 is 

located behind the nose cone 14, The enclosure 30 includes a control enclosure 32 and a 

connection enclosure 34. A rear portion of the interchangeable tip 10 has a collet 80, an inner 

tube 82, and blade module 18, and at least a portion of each extend into the handpiece 4 (not 

shown).  
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[0056] Figure 3 illustrates an exploded view of one interchangeable tip 10 taught herein.  

The interchangeable tip 10 includes a forward portion including a stylet 16 extending from a 

nose cone 14. An enclosure includes a control enclosure 32 and a connection enclosure 34 

which enclose blade circuitry 40 for the interchangeable tip 10. The blade circuitry 40 includes a 

control button 42, a spring pin 44B, and capacitors 50 mounted on a printed circuit board 46.  

The connection enclosure 34 houses a connector 60 having a spring pin 44C and wires 72 that 

extend around the collet 80 and connect to the sockets 48. The rear portion of the 

interchangeable tip 10 includes a collet 80 with an inner tube 82 removed from the outer tube 

84.  

[0057] Figure 4 illustrates a rear perspective exploded view of the blade circuitry 40. The 

blade circuitry 40 as illustrated includes a printed circuit board 46 and two sockets 48. The 

printed circuit board 46 is free of spring pins. A connector 60 having wires 72 that extend 

around a collet 80 into sockets 48 of the printed circuit board 46 so that the printed circuit board 

46 and connector 60 are electrically connected. As illustrated, the connector 60 is free of a 

spring pin.  

[0058] Figure 5 illustrates a close up view of the connector 60 of figure 3. The connector 60 

is housed in and connected to the connection enclosure 34 by connector supports 68. The 

connector 60 includes two sockets 48. The connection enclosure 34, as illustrated, includes a 

left connection pin 62B, a middle connection pin 64B, and a right connection pin 66B. The left 

connection pin 62B, right connection pin 646, and right connection pin 66B are connected to a 

left control pin 62A, a middle control pin 64A, and a right connection pin 66A respectively 

through the connector 60. The left control pin 62A, middle control pin 64A, and right control pin 

66A provide power from the handpiece 4 (not shown) of the microdebrider 2 (not shown) to the 

stylet 16 (not shown). The left control pin 62A and right control pin 66A are connected to the 

connector 60 via the sockets 48 in the connector 60. The middle control pin 64A is a spring pin 

44C.  

[0059] Figure 6A illustrates a cross-sectional view of the interchangeable tip 10 of figure 2.  

The control enclosure 32 houses blade circuitry 40. The blade circuitry 40 includes a control 

button 42 connected to a printed circuit board 46. A spring pin 44B extends from the printed 

circuit board 46 and into contact with the outer tube 84, A capacitor 50 is connected to the 

printed circuit board 46. An inner tube 82 extends through an intermediate tube 86 and both 

the inner tube 82 and the intermediate tube 86 extend through the outer tube 84. A connection 

enclosure 34 is located below the connection enclosure 32. The connection enclosure 34 
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includes a connector 60 with a spring pin 44C extending from the connector 60 into contact with 

the intermediate tube 86 so that the interchangeable tip 10 is used to supply bipolar energy.  

[0060] Figure 6B illustrates a cross-sectional view of a possible interchangeable tip 10 for 

supplying monopolar energy. The interchangeable tip 10 includes an open circuit 70 that 

prevents power from passing from a third input pin 126 to the inner tube 82 extending through 

the outer tube 83 so that power is only supplied to the outer tube 84 via a spring pin 448 

extending from the printed circuit board 46, which includes a capacitor 50. Figure 60 illustrates 

a cross-sectional view of a possible interchangeable tip 10 that is nonpolar. The 

interchangeable tip 10 includes an open circuit 70 in the control enclosure 32 and in the 

connection enclosure 34 so that no power is supplied to the inner tube 82 or the outer tube 84.  

The control enclosure 32 is free of a printed circuit board with a capacitor so that the 

interchangeable tip 10 has a zero capacitance, 

[0061] Figures 7A1 and 7A2 illustrate a circuit 100. The circuit 100 is complete when the 

interchangeable tip 10 is connected to the handpiece 4 and the generator & The handpiece 10 

includes an identification circuit 150 and a control circuit 160. The identification circuit 150 

includes a capacitor 50(l) that generates a signal capacitance for identification and the outer 

tube 84 for providing power to a stylet (not shown). The control circuit 160 includes a capacitor 

50(R) and a switch 120. When the switch 120 is open 120A (Figure SA1) the control circuit 160 

does not provide power and when the switch is closed 120B (Figure 8A2) power flows through 

the control circuit to the outer tube 84 and to the stylet (not shown). Power and signals are 

provided into the interchangeable tip 10, the control circuit 160, and identification circuit 150 

from the handpiece 4 through the first input pin 122 second input pin 124, The control circuit 

160 and identification circuit 150 are connected to a detection circuit 170 that includes a control 

module 172 and an RF generator 174. The handpiece 4 includes a third input pin 126 

connected to the intermediate tube 86, When the switch 120 is moved from 120A to 120B 

power travels through the outer tube 84 and the intermediate tube 86 so that the stylet produces 

bipolar energy. As illustrated, a second switch 120 is connected to the generator 8 for 

controlling a different function than the switch 120 on the interchangeable tip 10, 

[0062] Figure 7B illustrates a circuit 100, The circuit 100 is complete when the 

interchangeable tip 10 is connected to the handpiece 4 and the generator 8. The handpiece 10 

includes an identification circuit 150 and a control circuit 160. The identification circuit 150 

includes a capacitor 50(l) that generates a signal capacitance for identification and provides 

power to the outer tube 84. The control circuit 160 includes a capacitor 50(R) and a switch 120.  
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When the switch 120 is open 120A the control circuit 160 does not provide power and when the 

switch is closed power flows through the control circuit 160 to the outer tube 84and to the stylet 

(not shown). Power and signals are provided into the interchangeable tip 10, the control circuit 

160, and identification circuit 150 from the handpiece 4 through the first input pin 122 second 

input pin 124. The control circuit 160 and identification circuit 150 are connected to a detection 

circuit 170 that includes a control module 172 and an RF generator 174. A return electrode 140 

is connected to the generator 8 so that a circuit is complete between the return electrode 140 

and the first output 130 for supplying monopolar energy. The handpiece 4 includes a third input 

pin 126 with an open circuited 70 so that no power flows to the inner tube 82. As illustrated, a 

second switch 120 is connected to the generator 8 for controlling a different function than the 

switch 120 on the interchangeable tip 10.  

[0063] Figure 70 illustrates a circuit 100. The circuit is complete when the interchangeable 

tip 10 is connected to the handpiece 4 and the generator 8. The handpiece 10 includes an 

identification circuit 150 and is free of a control circuit. The identification circuit includes a 

capacitor 50(1) so that the function of the interchangeable tip 10 can be identified by the 

detection circuit 170. An open circuit 70 is located between the identification circuit 150 and the 

outer tube 84 so that power does not flow from the identification circuit 150 to the outer tube 84.  

The identification circuit 150 is connected to the detection circuit 170 by a first input pin 122 and 

a second input pin 124. The detection circuit 170 includes a control module 172 and an RF 

generator 174 for providing signals and/or power through the circuit 100. A third input pin 126 is 

connected to the generator 8 and has an open circuit 70 so that power does not flow from the 

third input pin 126 to the inner tube 82. A second switch 120 is connected to is connected to the 

generator 8 for controlling a function.  

[0064] Figure 7D illustrates a circuit 100. The circuit is complete when the interchangeable 

tip 10 is connected to the handpiece 4 and the generator 8. A first input pin 122 and a second 

input pin 124 are electrically connected and signally connected to the interchangeable tip 10 

and are connected together by a shunt 74 so that an identification circuit 150 is formed and 

power does not flow to the outer tube 84. The identification circuit 150 is connected to a 

detection circuit 170 that includes a control module 172 and an RF generator 174, The 

generator 8 is connected to a switch 120 for controlling a function of the interchangeable tip 10.  

A third input pin 126 is connected to the interchangeable tip 10 and includes an open circuit 70 

so that power is not supplied to the inner tube 82, 
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[0065] 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, time 

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

70, it is intended that values such as 15 to 85, 22 to 68, 43 to 51, 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, 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 be considered to be expressly stated in this application in a 

similar manner.  

[0066] Unless otherwise stated, all ranges include both endpoints and all numbers between 

the endpoints. 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.  

[0067J 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 describe 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" 

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

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

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

attributes that "may" be included are optional 

[0068] Plural 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 into separate plural elements, ingredients, 

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

component or step is not intended to foreclose additional elements, ingredients, components or 

steps.  

[0069] It is understood that the above description is intended to be illustrative 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 
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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.  

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

not a disclaimer of such subject matter, nor should it be regarded that the inventors did not 

consider such subject matter to be part of the disclosed inventive subject matter.  
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CLAIMS 

1) An interchangeable tip comprising: 

a. a stylet; 

b. a blade module including: 

i. an enclosure that electrically connects, signally connects, or both the 

interchangeable tip to a power source, a signal source, or both; and 

ii. blade circuitry having one or more switches for controlling operation of 

one or more functions of the interchangeable tip; 

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

and 

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

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

2) The interchangeable tip of claim 1, wherein the identification circuit has one or more 

capacitors that generate a capacitance that is monitored by a controller, a control 

module, a generator, or a combination thereof.  

3) The interchangeable tip of any one of the preceding claims, wherein the enclosure 

includes an enclosure connector for connecting the interchangeable tip to the 

handpiece of a debrider so that power is provided from the handpiece to the 

interchangeable tip.  

4) The interchangeable tip of any one of the preceding claims, wherein the blade 

circuitry includes a control circuit that controls one or more functions of the 

interchangeable tip, and the one or more switches are part of the control circuit and 

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

5) The interchangeable tip of claim 4, wherein the one or more functions are a 

monopolar energy source, a bipolar energy source, forward rotation, reverse rotation, 

oscillating rotation, reciprocating, or a combination thereof.  
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6) The interchangeable tip of any one of claims 4 through 5, wherein the control circuit 

includes a capacitor so that the monopolar energy source, the bipolar energy source, 

or both are prevented from being activated through the stylet if the one or more 

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

7) The interchangeable tip of any one of the preceding claims, wherein the stylet 

includes an outer tube and an inner tube disposed in the outer tube, 

wherein the one or more pins are in electrical communication with the outer tube 

and the one or more pins are configured so that the outer tube rotates during use and 

maintains the electrical communication, and 

wherein one or more control buttons, switches or both controls an application of 

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

8) A method comprising: 

a. inserting an interchangeable tip of any of claims 1 through 7 into a handpiece; 

b. providing a signal to the handpiece and the interchangeable tip; and 

c. detecting a capacitance generated by the interchangeable tip in response to 

the step of providing the signal; 

wherein the step of detecting determines whether the interchangeable tip is configured 

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