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(57) Abstract: A surgical tool (100) includes a rocker 
assembly (212) configured to cause rotation of a sur

208 gical blade (202) to form an incision. The rocker as
sembly includes a gear (302). The surgical tool also in
cludes a ratchet (206) configured to rotate in a first dir

206---, ection and a second direction. The surgical tool further 

214-,/ includes a linkage arm (210) connecting the rocker as
sembly and the ratchet so that rotation of the ratchet 
causes rotation of the rocker assembly. In addition, the 
surgical tool includes a spring (214) configured to be 
extended by the ratchet when the ratchet is rotated in 

210-, the first direction. The spring is also configured to re
tract and cause the ratchet to rotate in the second direc 
tion.  
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APPARATUS AND METHOD FOR FORMING INCISIONS 

IN OCULAR TISSUE 

TECHNICAL FIELD 

5 [0001] This disclosure is generally directed to surgical 

devices. More specifically, this disclosure relates to an 

apparatus and method for forming incisions in ocular tissue.  

BACKGROUND 

10 [0002] Various surgical procedures may be performed on a 

patient's eye to reduce or correct any number of vision problems.  

For example, surgical procedures are often performed to treat 

presbyopia, myopia, hyperopia, elevated intraocular pressure, 

ocular hypertension, and glaucoma.  

15 [0003] As a particular example, presbyopia can often be 

treated by implanting scleral prostheses within the scleral 

tissue of the patient's eye as described in various patent 

documents incorporated by reference above. For each scleral 

prosthesis, an incision can be made in the sclera and extended 

20 under the surface of the sclera to form a scleral tunnel, and the 

scleral prosthesis can be placed within the tunnel. One or 

multiple scleral prostheses may be implanted in a patient's eye 

to partially or completely eliminate presbyopia in the patient's 

eye. The same or similar technique can also be used to treat 

25 glaucoma, ocular hypertension, elevated intraocular pressure, or 

other eye disorders.
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SUMMARY 

[0004] This disclosure provides an apparatus and method 

for forming incisions in ocular tissue.  

[0005] In a first embodiment, there is provided a 

5 surgical tool configured to rotate a surgical blade. The 

surgical tool includes a rocker assembly configured to cause 

rotation of the surgical blade to form an incision. The surgical 

tool includes a ratchet configured to rotate in a first 

direction and a second direction. The surgical tool further 

10 includes a linkage arm connecting the rocker assembly and the 

ratchet so that rotation of the ratchet causes rotation of the 

rocker assembly. In addition, the surgical tool includes a 

spring configured to be extended by the ratchet when the ratchet 

is rotated in the first direction. The spring is also configured 

15 to retract and pull on the ratchet to cause the ratchet to 

rotate in the second direction. The rocker assembly is 

configured to rotate the surgical blade forward and backward a 

first time based on the rotation of the ratchet in a first 

direction. The rocker assembly is configured to rotate the 

20 surgical blade forward and backward a second time based on 

rotation of the ratchet in the second direction.  

[0005A] In a preferred embodiment, the rocker assembly 

comprises a gear.  

[0006] In a second embodiment, there is provided a 

25 surgical tool configured to rotate a surgical blade. The 

surgical tool includes a drive belt configured to rotate the 

surgical blade to form an incision. The surgical tool also 

includes a spring-loaded ratchet configured to rotate in a first 

direction to extend a spring. The spring-loaded ratchet is also 

30 configured to rotate in a second direction when the spring 

retracts and pulls on the ratchet. In addition, the surgical 

tool includes a gear configured to rotate in response to 

rotation of the ratchet, where the gear is configured to rotate
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the drive belt in order to rotate the surgical blade. The gear 

is configured to rotate the drive belt in order to rotate the 

surgical blade forward and backward a first time based on the 

rotation of the ratchet in the first direction. The gear is 

5 configured to rotate the drive belt in order to rotate the 

surgical blade forward and backward a second time based on 

rotation of the ratchet in the second direction.  

[0007] In a third embodiment, a method includes rotating 

a ratchet in a first direction to extend a spring in a surgical 

10 tool and rotating a surgical blade forward and backward a first 

time based on the rotation of the ratchet in the first 

direction. The method also includes locking the ratchet after 

the rotation in the first direction to place the surgical tool 

in a loaded state. The method further includes firing the loaded 

15 surgical tool by releasing the ratchet so that the ratchet 

rotates in a second direction as the spring pulls the ratchet.  

In addition, the method includes rotating the surgical blade 

forward and backward a second time based on the rotation of the 

ratchet in the second direction.  

20 [0008] Other technical features may be readily apparent 

to one skilled in the art from the following figures, 

descriptions, and claims.  

[0008A] Reference to any prior art in the specification 

is not, and should not be taken as, an acknowledgment, or any 

25 form of suggestion, that this prior art forms part of the common 

general knowledge in Australia or any other jurisdiction or that 

this prior art could reasonably be expected to be ascertained,
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understood and regarded as relevant by a person skilled in the 

art.  

[0008B] As used herein, except where the context requires 

otherwise, the term "comprise" and variations of the term, such 

5 as "comprising", "comprises" and "comprised", are not intended 

to exclude other additives, components, integers or steps.
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] For a more complete understanding of this disclosure, 

reference is now made to the following description, taken in 

conjunction with the accompanying drawing, in which: 

5 [0010] FIGURE 1 illustrates an example surgical tool for 

making incisions in ocular tissue in accordance with this 

disclosure; 

[0011] FIGURE 2 illustrates example components within the 

surgical tool of FIGURE 1 in accordance with this disclosure; 

10 [0012] FIGURES 3A and 3B illustrate an example rocker assembly 

within the surgical tool of FIGURE 1 in accordance with this 

disclosure; 

[0013] FIGURE 4 illustrates an example method for making 

incisions in ocular tissue in accordance with this disclosure; 

15 [0014] FIGURES 5A through 5K illustrate example operations of 

the surgical tool of FIGURE 1 in accordance with this disclosure; 

and 

[0015] FIGURE 6 illustrates an example mechanism for rotation 

stopping and shock absorption in the surgical tool of FIGURE 1 in 

20 accordance with this disclosure.
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DETAILED DESCRIPTION 

[0016] FIGURES 1 through 6, discussed below, and the various 

embodiments used to describe the principles of the present 

invention in this patent document are by way of illustration only 

5 and should not be construed in any way to limit the scope of the 

invention. Those skilled in the art will understand that the 

principles of the invention may be implemented in any type of 

suitably arranged device or system.  

[0017] FIGURE 1 illustrates an example surgical tool 100 for 

10 making incisions in ocular tissue in accordance with this 

disclosure. As shown in FIGURE 1, the surgical tool 100 includes 

a housing 102 and a surgical blade assembly 104. The housing 102 

contains various components that cause rotation of a surgical 

blade in the surgical blade assembly 104. Example components 

15 within the housing 102 are shown in FIGURE 2, which is described 

below. The housing 102 includes any suitable structure containing 

and supporting other components of the surgical tool 100. The 

housing 102 could have any suitable size and shape and be formed 

from any suitable material(s), such as plastic.  

20 [0018] The surgical blade assembly 104 includes a surgical 

blade that is rotated to physically form an incision in the 

ocular tissue of a patient's eye. The surgical blade assembly 104 

can also include other structures facilitating rotation of the 

surgical blade, such as a drive gear or other structure that can 

25 be rotated by other components within the housing 102. The 

surgical blade assembly 104 includes any suitable structure 

having a blade that forms an incision in ocular tissue.  

[0019] Although not shown, the surgical tool 100 could include 

a footplate attached to the bottom of the surgical tool 100. The 

30 footplate represents a structure that can be placed onto the 

surface of a patient's eye. The footplate allows the surgical 

tool 100 to be placed on the patient's eye to ensure that any 

incisions made by the surgical tool 100 are in the proper
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positions on and at the proper depths in the patient's eye. In 

some embodiments, the footplate includes two notches, which allow 

the tip of the surgical blade to pass through the footplate and 

into and out of the patient's ocular tissue. The footplate 

5 includes any suitable structure facilitating placement of the 

surgical tool 100 on a patient's eye.  

[0020] As described in more detail below, the surgical tool 

100 includes a spring-loaded mechanism, which uses a spring to 

create rotation of the surgical blade in the surgical blade 

10 assembly 104. When triggered, the spring rotates a ratchet to 

cause the surgical blade to rotate into and then out of the 

patient's eye, creating an incision. At that point, the incision 

can be used in any suitable manner, such as by inserting a 

scleral prosthesis into the incision as described in various 

15 patent documents incorporated by reference above.  

[0021] To support this functionality, the surgical tool 100 

can include various controls. For example, an external knob 106 

can be turned by an operator to "load" the spring-loaded 

mechanism, preparing the surgical tool 100 for use. Also, a 

20 trigger 108 can be used to "fire" the spring-loaded mechanism, 

causing the surgical blade to rotate and form an incision. Note, 

however, that other types of controls could be used. For example, 

one or more actuators could be used to load and/or fire the 

spring-loaded mechanism. These actuators could be controlled in 

25 any suitable manner, such as via infrared or other signals (wired 

or wireless) from a surgeon's footplate or other control device.  

[0022] FIGURE 2 illustrates example components within the 

surgical tool 100 of FIGURE 1 in accordance with this disclosure.  

These components could, for example, reside within the housing 

30 102 and operate to rotate a surgical blade 202. The surgical 

blade 202 forms part of the surgical blade assembly 104 of FIGURE 

1.  

[0023] In this example, the surgical blade 202 includes a
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central portion and a curved cutting blade connected to the 

central portion. The central portion of the surgical blade 202 

can be attached to and rotated by the surgical tool 100. Rotation 

of the central portion of the surgical blade 202 therefore 

5 results in movement of the cutting blade. By rotating the central 

portion of the surgical blade 202 in one direction, the cutting 

blade can be moved into ocular tissue of a patient's eye. By 

rotating the central portion of the surgical blade 202 in the 

opposite direction, the cutting blade can be retracted from the 

10 ocular tissue of the patient's eye. Here, the surgical blade 202 

includes a curved cutting blade that can be used (among other 

things) to form scleral tunnels in the scleral tissue of the 

patient's eye. However, the surgical blade 202 could be used to 

form any other suitable incision, and the surgical blade 202 

15 could use any suitable type of cutting blade (curved or 

otherwise). Also, in some embodiments, the surgical blade 202 

could be replaceable so that the surgical tool 100 can be reused 

for multiple patients. In other embodiments, the surgical tool 

100 could be disposable, and the surgical blade 202 may or may 

20 not be removable.  

[0024] The central portion of the surgical blade 202 includes 

or is connected to a drive gear or other mechanism that operates 

in conjunction with a drive belt 204. The drive belt 204 

represents a belt or other structure that can be rotated by other 

25 components of the surgical tool 100 to cause rotation of the 

surgical blade 202. As described in more detail below, the 

surgical tool 100 is configured to cause bi-directional rotation 

of the drive belt 204, thereby causing bi-directional rotation of 

the surgical blade 202 (into and then out of the patient's ocular 

30 tissue). The drive belt 204 includes any suitable structure 

facilitating rotation of the surgical blade 202, such as a belt 

or wire formed form rubber, plastic, metal, or other material(s).  

[0025] The surgical tool 100 also includes a ratchet 206 and a
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pawl 208. The ratchet 206 represents a structure having teeth or 

other locking mechanisms that can be engaged by the pawl 208. As 

described in more detail below, the ratchet 206 can be rotated in 

one direction to load the surgical tool 100, and the pawl 208 can 

5 prevent rotation of the ratchet 206 in the other direction until 

the surgical tool 100 is fired. A cable or other connection could 

link the trigger 108 with the pawl 208 so that the pawl 208 

rotates and allows the ratchet 206 to turn when the trigger 108 

is activated. In this example, the pawl 208 can rotate around a 

10 pivot point at its right end, where the pawl 208 is connected to 

another structure (such as the housing 102). The left end of the 

pawl 208 can move down and up to engage and disengage the ratchet 

206. The ratchet 206 includes any suitable structure having a 

locking mechanism to prevent rotation in one direction. The pawl 

15 208 includes any suitable structure for preventing rotation of 

the ratchet 206 in one direction.  

[0026] A linkage arm 210 connects the ratchet 206 with a 

rocker assembly 212. The upper end of the linkage arm 210 is 

rotatably connected to the ratchet 206, so the linkage arm 210 

20 remains in a generally vertical position (as seen in FIGURE 2) 

even as the ratchet 206 moves the upper end of the linkage arm 

210 around a central axis of the ratchet 206. Rotation of the 

ratchet 206 causes the linkage arm 210 to generally move up and 

down, which causes the rocker assembly 212 to rotate the drive 

25 belt 204. The linkage arm 210 includes any suitable structure 

connecting the ratchet 206 and the rocker assembly 212.  

[0027] The rocker assembly 212 includes a gear or other 

structure that engages the drive belt 204. For example, the drive 

belt 204 could loop around a portion of the gear in the rocker 

30 assembly 212, or the drive belt 204 could be wrapped around the 

gear in the rocker assembly 212 one or more times. When the 

linkage arm 210 moves upward in FIGURE 2, the gear in the rocker 

assembly 212 rotates clockwise, causing the drive belt 204 to
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rotate the surgical blade 202 clockwise. When the linkage arm 210 

moves downward in FIGURE 2, the gear in the rocker assembly 212 

rotates counterclockwise, causing the drive belt 204 to rotate 

the surgical blade 202 counterclockwise. This imparts 

5 bidirectional rotation to the surgical blade 202, allowing the 

surgical blade 202 to form an incision. The rocker assembly 212 

includes any suitable structure for causing bidirectional 

rotation of the drive belt 204. An example embodiment of the 

rocker assembly 212 is shown in FIGURES 3A and 3B, which are 

10 described below.  

[0028] At least one spring 214 is used to cause rotation of 

the ratchet 206. In the example shown in FIGURE 2, the right end 

of the spring 214 can be connected to an external structure, such 

as the housing 102. Also, the left end of the spring 214 is 

15 connected to the ratchet 206 and can wrap around the ratchet 206.  

Alternatively, the spring 214 could be connected to a coupler 

that is wrapped around the ratchet 206. When the ratchet 206 is 

rotated counterclockwise in this example, this extends the spring 

214, and the pawl 208 prevents the ratchet 206 from rotating 

20 clockwise. At this point, the surgical tool 100 is in a loaded 

condition. When the pawl 208 is released, the spring 214 pulls 

the ratchet 206 clockwise, firing the surgical tool 100. This 

imparts bidirectional rotation to the surgical blade 202. The 

spring 214 can be formed from any suitable material(s) and have 

25 any number of turns. Moreover, one or multiple springs 214 can be 

used to pull the ratchet 206 in one direction.  

[0029] FIGURES 3A and 3B illustrate an example rocker assembly 

212 within the surgical tool 100 of FIGURE 1 in accordance with 

this disclosure. As shown here, the rocker assembly 212 includes 

30 a gear 302 that rotates around a central axle 304. The gear 302 

engages the drive belt 204 so that rotation of the gear 302 

creates rotation of the drive belt 204. A cap 306 helps to keep 

the drive belt 204 engaged against the gear 302.
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[0030] The gear 302 is attached to a connecting link 308, 

which pivots around the central axle 304. The connecting link 308 

is also attached to the gear 302 so that rotation of the 

connecting link 308 causes rotation of the gear 302. The linkage 

5 arm 210 is rotatably coupled to the connecting link 308 at a 

connection point 310.  

[0031] When the linkage arm 210 is moved upward in FIGURE 2, 

the linkage arm 210 pulls up on the connecting link 308, rotating 

the gear 302 in one direction (clockwise). When the linkage arm 

10 210 is moved downward in FIGURE 2, the linkage arm 210 pushes 

down on the connecting link 308, rotating the gear 302 in another 

direction (counterclockwise). Since the cap 306 helps keep the 

drive belt 204 engaged against the gear 302, the rotation of the 

gear 302 causes rotation of the drive belt 204, which also causes 

15 rotation of the surgical blade 202.  

[0032] Note that in FIGURE 1, the lower end of the surgical 

tool 100 could be angled with respect to the remainder of the 

tool 100. For example, the tip of the surgical tool 100 

containing the surgical blade assembly 104 could be at an angle 

20 of about 100 (or other value). This can be done to facilitate 

easier viewing of the surgical blade assembly 104 by an operator 

during use of the tool 100. However, because of this angling, the 

drive belt 204 may be manipulated within the surgical tool 100 so 

that it can be properly driven by the components 206-214 (which 

25 may be operating in one plane) to turn the surgical blade 202 

(which may be operating in another plane). In some embodiments, 

this can be handled as follows. In between the rocker assembly 

212 and the surgical blade 202, the drive belt 204 can be rotated 

about 900, and the angle of travel of the drive belt 204 can be 

30 adjusted by 100 (or other amount) to align the belt 204 with the 

surgical blade 202. The angle of travel can be adjusted in any 

suitable manner, such as by using pulleys or laying the belt 204 

flat over a rounded ridge. However the belt's angle of travel is
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adjusted, the belt 204 can then be rotated back about 900 before 

reaching the surgical blade 202. Note than any other suitable 

technique can be used to alter the drive belt's angle with 

respect to the surgical blade 202.  

5 [0033] Also note that the surgical tool 100 could include one 

or more mechanisms for helping to create a suitable amount of 

tension on the drive belt 204. In some embodiments, the entire 

drive mechanism shown in FIGURE 2 could be movable, such as when 

the drive mechanism can slide up and down linearly and can be 

10 locked in place. In other embodiments, an idler pulley could be 

inserted in the drive mechanism, such as near the rocker assembly 

212. The drive belt 204 could run over a portion of the idler 

pulley (such as over about 30'-45' of the pulley) between the 

surgical blade 202 and the rocker assembly 212. The position of 

15 the idler pulley could be adjustable, such as by using a 

screw/cam adjustment, so that the amount of tension on the belt 

204 changes. Note than any other suitable technique can be used 

to alter the drive belt's tension.  

[0034] FIGURE 4 illustrates an example method 400 for making 

20 incisions in ocular tissue in accordance with this disclosure.  

Various steps in FIGURE 4 are also illustrated in FIGURES 5A 

through 5K. FIGURES 5A through 5K illustrate example operations 

of the surgical tool 100 of FIGURE 1 in accordance with this 

disclosure.  

25 [0035] As shown in FIGURE 4, loading of the surgical tool is 

initiated at step 402. Prior to loading, the surgical tool 100 

may be at rest as shown in FIGURE 5A. In this state, there may be 

little or no tension on the spring 214, and the surgical blade 

202 is full retracted in what is referred to as the "home" 

30 position.  

[0036] When loading is initiated, a ratchet in the surgical 

tool is rotated in a first direction at step 404. This extends 

the spring in the surgical tool at step 406 and rotates the
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surgical blade in the surgical tool forward and backward at step 

408. The ratchet 206 could be turned, for example, using the knob 

106. In some embodiments, the knob 106 is removable. This could 

allow the surgical tool 100 to be loaded using the knob 106, and 

5 the knob 106 could then be removed so that the knob 106 does not 

rotate when the tool 100 is later fired. In other embodiments, 

the knob 106 could be designed so that it rotates the ratchet 206 

when pushed inward and then turned, and the knob 106 would remain 

stationary if it is not pushed inward (even if the ratchet 206 

10 rotates). FIGURES 5B and 5C illustrate the first half of the 

rotation of the ratchet 206 in the first direction, causing the 

linkage arm 210 to move upward and the surgical blade 202 to 

rotate forward. FIGURES 5D and 5E illustrate the second half of 

the rotation of the ratchet 206 in the first direction, causing 

15 the linkage arm 210 to move downward and the surgical blade 202 

to rotate backward. During this time, the pawl 208 helps to 

prevent the ratchet 206 from rotating in the wrong direction 

during loading. As seen here, a single rotation of the ratchet 

206 causes the surgical blade 202 to rotate both forward and 

20 backward.  

[0037] At this point, the surgical tool 100 has been loaded 

and is in the state shown in FIGURE 5F, where there is 

significant tension on the spring 214 and the surgical blade 202 

is in the "home" position. One benefit obtained using the loading 

25 process is that an operator can confirm whether the surgical 

blade 202 rotates forward and backward during the loading, 

helping to verify the proper operation of the surgical tool 100.  

The loaded surgical tool is placed on a patient at step 410. This 

could include, for example, placing the surgical tool 100 on the 

30 patient's eye.  

[0038] Firing of the surgical tool is initiated at step 412.  

This could include, for example, the operator triggering the 

surgical tool 100 using the trigger 108, causing the pawl 208 to
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release the ratchet 206. When firing is initiated, the spring 

retracts at step 414. This rotates the ratchet in a second 

direction at step 416 and rotates the surgical blade forward and 

backward again to form an incision at step 418. FIGURES 5G and 5H 

5 illustrate the first half of the rotation of the ratchet 206 in 

the second direction, causing the linkage arm 210 to move upward 

and the surgical blade 202 to rotate forward (into a patient's 

tissue). FIGURES 51 and 5J illustrate the second half of the 

rotation of the ratchet 206 in the second direction, causing the 

10 linkage arm 210 to move downward and the surgical blade 202 to 

rotate backward (out of the patient's tissue). This completes the 

formation of an incision. Once again, as seen here, a single 

rotation of the ratchet 206 causes the surgical blade 202 to 

rotate both forward and backward.  

15 [0039] At this point, the surgical tool has been fired and is 

in the state shown in FIGURE 5K, where again there is little or 

no tension on the spring 214 and the surgical blade 202 is in the 

"home" position. The fired surgical tool is removed from the 

patient at step 420. The surgical tool 100 could then be reused, 

20 such as by placing the surgical tool 100 in a different position 

on the patient and repeating steps 402-420.  

[0040] Although FIGURE 4 illustrates one example of a method 

400 for making incisions in ocular tissue, various changes may be 

made to FIGURE 4. For example, while shown as a series of steps, 

25 various steps in FIGURE 4 could overlap, occur in parallel, occur 

in a different order, or occur multiple times. As specific 

examples, steps 404-408 could occur at the same time during 

loading, and steps 414-418 could occur at the same time during 

firing.  

30 [0041] Although FIGURES 5A through 5K illustrate examples of 

operations of the surgical tool 100 of FIGURE 1, various changes 

may be made to FIGURES 5A through 5K. For example, the method 400 

could be used with other surgical tools and is not limited to the



WO 2013/022965 PCT/US2012/049986 

14 

specific surgical tool 100 shown in FIGURE 1.  

[0042] In the surgical tool drive mechanism shown in FIGURE 2, 

the rotation of the ratchet 206 in the clockwise direction (when 

the tool 100 is fired) can be limited so that the ratchet 206 

5 cannot over-rotate. If over-rotation occurs, the ratchet 206 

could cause the surgical blade 202 to begin rotating forward 

again, possibly back into the patient's tissue a second time.  

While a hard stop mechanism could be used, this could create 

considerable shock within the surgical tool 100. Even if such 

10 shock might not harm a patient, it could shorten the operational 

lifespan of the surgical tool 100 considerably.  

[0043] FIGURE 6 illustrates an example mechanism for rotation 

stopping and shock absorption in the surgical tool 100 of FIGURE 

1 in accordance with this disclosure. This mechanism could be 

15 used to stop rotation of the ratchet 206 after firing and prevent 

over-rotation or bounce-back of the ratchet 206. This mechanism 

also helps with shock absorption.  

[0044] As shown in FIGURE 6, the back sides of the ratchet 

206, the linkage arm 210, and the rocker assembly 212 are shown 

20 (assuming the tool 100 is in the unloaded state). A take-up drum 

602 is located on the back of the ratchet 206, and a take-up drum 

stop 604 is also attached to the ratchet 206. One end of the 

spring 214 is connected via a wire 606 to the ratchet 206, and 

the wire 606 is wrapped around the take-up drum 602. Also, the 

25 take-up drum stop 604 is connected via a wire 608 to another 

spring 610. The wire 608 is looped at least partially around a 

pulley 612. The spring 610 represents a pre-loaded spring.  

[0045] As the ratchet 206 is rotated during loading (clockwise 

rotation in this view), a tab 614 from the take-up drum 602 turns 

30 with it. When the tool 100 is fully loaded, this tab 614 is 

resting just counter-clockwise from a tab 616 located on the 

take-up drum stop 604. When the tool 100 is fired, the take-up 

drum 602 rotates rapidly counterclockwise until the tab 614 on
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the take-up drum 602 strikes the tab 616 on the take-up drum stop 

604. The take-up drum stop 604 is able to rotate somewhat but is 

constrained by the pre-loaded spring 610, thus absorbing much of 

the energy in the rotating ratchet 206. This can help to reduce 

5 or prevent damage to the assembly and assure a smooth end to the 

cutting cycle.  

[0046] Although FIGURE 6 illustrates one example of a 

mechanism for rotation stopping and shock absorption in the 

surgical tool of FIGURE 1, various changes may be made in FIGURE 

10 6. For example, any other suitable technique could be used for 

stopping rotation and/or shock absorption. In embodiments where 

the surgical tool 100 is discarded after use, long-term operation 

of the tool 100 may not be required, and shock absorption may be 

unnecessary.  

15 [0047] In the above description, various references are made 

to relative directions and orientations, such as left, right, 

clockwise, counterclockwise, and vertical. These relative 

directions and orientations are made with reference to the 

figures only and do not imply and specific structural 

20 limitations. Also provided are specific angles, such as 100 or 

90'. These values are approximations only and are example values, 

so other values could be used.  

[0048] It may be advantageous to set forth definitions of 

certain words and phrases used throughout this patent document.  

25 The terms "include" and "comprise," as well as derivatives 

thereof, mean inclusion without limitation. The term "or" is 

inclusive, meaning and/or. The phrase "at least one of," when 

used with a list of items, means that different combinations of 

one or more of the listed items may be used, and only one item in 

30 the list may be needed. For example, "at least one of A, B, and 

C" includes any of the following combinations: A, B, C, A and B, 

A and C, B and C, and A and B and C. The phrase "associated 

with," as well as derivatives thereof, may mean to include, be
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included within, interconnect with, contain, be contained within, 

connect to or with, couple to or with, be communicable with, 

cooperate with, interleave, juxtapose, be proximate to, be bound 

to or with, have, have a property of, have a relationship to or 

5 with, or the like.  

[0049] While this disclosure has described certain embodiments 

and generally associated methods, alterations and permutations of 

these embodiments and methods will be apparent to those skilled 

in the art. Accordingly, the above description of example 

10 embodiments does not define or constrain this disclosure. Other 

changes, substitutions, and alterations are also possible without 

departing from the spirit and scope of this disclosure, as 

defined by the following claims.
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WHAT IS CLAIMED IS: 

1. A surgical tool configured to rotate a surgical blade, 

the surgical tool comprising: 

a rocker assembly configured to cause rotation of the 

5 surgical blade to form an incision; 

a ratchet configured to rotate in a first direction and a 

second direction; 

a linkage arm connecting the rocker assembly and the 

ratchet so that rotation of the ratchet causes rotation of the 

10 rocker assembly; and 

a spring configured to be extended by the ratchet when 

the ratchet is rotated in the first direction, the spring also 

configured to retract and pull on the ratchet to cause the 

ratchet to rotate in the second direction; 

15 wherein the rocker assembly is configured to rotate the 

surgical blade forward and backward a first time based on the 

rotation of the ratchet in the first direction; and 

wherein the rocker assembly is configured to rotate the 

surgical blade forward and backward a second time based on the 

20 rotation of the ratchet in the second direction.  

2. The surgical tool of Claim 1, wherein: 

the rocker assembly comprises a gear; 

the gear is configured to rotate around a central axle; 

the rocker assembly further comprises a connecting link 

25 configured to pivot around the central axle, the connecting link 

attached to the gear; and
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the linkage arm is rotatably connected to the connecting 

link such that movement of the linkage arm causes the connecting 

link to pivot and rotate the gear.  

3. The surgical tool of Claim 2, further comprising: 

5 a drive belt configured to be rotated by the rocker 

assembly and to rotate the surgical blade.  

4. The surgical tool of Claim 3, wherein the rocker 

assembly further comprises: 

a cap configured to keep the drive belt engaged against 

10 the gear.  

5. The surgical tool of Claim 1, further comprising: 

a pawl configured to keep the ratchet from rotating in 

the second direction, after having been rotated in the first 

direction, until the surgical tool is fired.  

15 6. The surgical tool of Claim 5, further comprising: 

a trigger configured to fire the surgical tool and move 

the pawl so that the ratchet rotates in the second direction.  

7. The surgical tool of Claim 1, further comprising: 

a knob configured to be rotated by an operator in order 

20 to rotate the ratchet in the first direction.  

8. The surgical tool of Claim 1, further comprising: 

a surgical blade assembly comprising the surgical blade.  

9. A surgical tool configured to rotate a surgical blade, 

the surgical tool comprising: 

25 a drive belt configured to rotate the surgical blade to 

form an incision;
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a spring-loaded ratchet configured to rotate in a first 

direction to extend a spring, the spring-loaded ratchet also 

configured to rotate in a second direction when the spring 

retracts and pulls on the ratchet; and 

5 a gear configured to rotate in response to rotation of 

the ratchet, wherein the gear is configured to rotate the drive 

belt in order to rotate the surgical blade; 

wherein the gear is configured to rotate the drive belt 

in order to rotate the surgical blade forward and backward a 

10 first time based on the rotation of the ratchet in the first 

direction; and 

wherein the gear is configured to rotate the drive belt 

in order to rotate the surgical blade forward and backward a 

second time based on the rotation of the ratchet in the second 

15 direction.  

10. The surgical tool of Claim 9, further comprising: 

a rocker assembly comprising the gear and a connecting 

link, the gear configured to rotate around a central axle, the 

connecting link attached to the gear and configured to pivot 

20 around the central axle in order to rotate the gear.  

11. The surgical tool of Claim 10, further comprising: 

a linkage arm connecting the rocker assembly and the 

ratchet, the linkage arm rotatably connected to the connecting 

link and to the ratchet such that movement of the linkage arm 

25 causes the connecting link to pivot and rotate the gear.  

12. The surgical tool of Claim 10, wherein the rocker 

assembly further comprises: 

a cap configured to keep the drive belt engaged against 

the gear.
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13. The surgical tool of Claim 9, further comprising: 

a pawl configured to keep the ratchet from rotating in 

the second direction, after having been rotated in the first 

direction, until the surgical tool is fired.  

5 14. The surgical tool of Claim 13, further comprising: 

a trigger configured to fire the surgical tool and move 

the pawl so that the ratchet rotates in the second direction.  

15. The surgical tool of Claim 9, further comprising: 

a knob configured to be rotated by an operator in order 

10 to rotate the ratchet in the first direction.  

16. The surgical tool of Claim 9, further comprising: 

a surgical blade assembly comprising the surgical blade.  

17. A method comprising: 

rotating a ratchet in a first direction to extend a 

15 spring in a surgical tool; 

rotating a surgical blade forward and backward a first 

time based on the rotation of the ratchet in the first 

direction; 

locking the ratchet after the rotation in the first 

20 direction to place the surgical tool in a loaded state; 

firing the loaded surgical tool by releasing the ratchet 

so that the ratchet rotates in a second direction as the spring 

pulls the ratchet; and 

rotating the surgical blade forward and backward a second 

25 time based on the rotation of the ratchet in the second 

direction.
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18. The method of Claim 17, wherein rotating the surgical 

blade the first time comprises: 

moving a linkage arm rotatably connected to the ratchet 

up and down as the ratchet is rotated in the first direction; 

5 and 

rotating a gear based on the movement of the linkage arm, 

the gear rotating a drive belt in order to rotate the surgical 

blade.  

19. The method of Claim 18, wherein: 

10 the gear rotates around a central axle; and 

rotating the gear comprises pivoting a connecting link 

around the central axle, the connecting link attached to the 

gear, the linkage arm rotatably connected to the connecting link 

such that movement of the linkage arm causes the connecting link 

15 to pivot and rotate the gear.  

20. The method of Claim 17, wherein: 

locking the ratchet in place comprises locking the 

ratchet using a pawl; and 

firing the loaded surgical tool comprises pivoting the 

20 pawl.
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