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BAR-LINK DRIVE SYSTEM FOR A MICROKERATOME

Priority is hereby claimed in the present nonprovisional
application to Provisional Application Serial Number 60/461,086 filed April 7,
2003 which published as U.S. Patent Publication No. 2004/0236358 on

November 25, 2004.

Background of the Invention

1. Field of the Invention

The present invention iIs directed to a medical device used
during eye surgery. In particular, the present invention is directed towards a
microkeratome for cutting a cornea of a patient's eye and creating a flap of

corneal tissue.

2. Description of Related Art
Laser-assisted in-situ keratomileusis or LASIK surgery has
become a fairly common procedure for correcting refractive errors in a

patient's sight. Such LASIK surgery may eliminate or greatly reduce the

need for the patient to use eyeglasses or contact lenses.
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In LASIK surgery, a laser ablates a certain amount of corneal
tissue fo change the curvature of the cornea in order to reduce or eliminate
the refractive errors inherently contained in the cornea. Before such laser
ablation occurs in the LASIK procedure, a corneal flap is commonly formed
with an instrument known as a microkeratome. A microkeratome is well
known in the art, and generally includes a blade that is manually pushed or
mechanically driven along a path across a suction ring, which holds the
cornea in place during operation of the microkeratome. It is also common {0
oscillate the cutting blade in a direction transverse fo a direction of the
cutting path.

Unlike initial microkeratomes that removed a slice of corneal
tissue from the eye, microkeratomes used in LASIK surgery create a flap
with a corneal hinge. In other words, the microkeratome does not remove
corneal tissue from the eye, but rather creates a flap which remains
connected to the cornea of the patient at a hinge. Initially this hinge was
created nasally or on the side of the eye by microkeratomes that traveled in
a straight path across the suction ring. This allowed the main body and
motor of the microkeratome to extend temporally from the patient. In this

way the microkeratome avoided any interference with a patient's cheek,

eyebrow, or nose during creation of the flap.
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Microkeratomes then developed so that the hinge could be
formed superiorly or at the top of the eye (known as a superior hinge). This
was made possible by such microkeratomes as described in U.S. Patent
5,624,456 to Hellenkamp. Hellenkamp avoided interference with a patient's
anatomy by designing the microkeratome to be built vertically with the motor
and cutting-head assembly directly above the cutting blade and pivoting
across the suction ring. This allowed a superior hinge to be formed on the
patient's eye, which many physicians believe is preferable to a nasal hinge
because the superior hinge aligns with the blinking of the eye. In addition,
such compact vertical design would even allow a nasal hinge to be formed.

While one embodiment of the Hellenkamp microkeratome has
been a very successful commercial product known as the Bausch & Lomb
Hansatome™, certain improvements to it and other pivoting microkeratomes
are desired. For instance, the gear-track of the Hansatome may lead to
Jamming if the gear-track of the suction ring and the gear of the cutting-head
assembly are not perfectly matched or if debris becomes lodged in the gear
teeth. Therefore, it would be desirable to eliminate any gearing between the
suction ring and the microkeratome cutting-head. The gearing also makes it
difficult to mass-produce suction rings and cutting-heads which are

iInterchangeable, which is highly desired for servicing and repairing the

microkeratomes.
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Other prior art pivoting microkeratomes, such as those
available from Moria S.A. and known as CB microkeratomes or M2
microkeratomes have attempted to move the gear-track. Essentially, a
crown gear has been formed on top of the pivot point in place of the gear-
track of the Hansatome and a worm/worm gear interconnects the motor and
the crown gear. Again, because of the gear interface between the suction
ring and the cutting-head assembly, jamming is likely fo occur. In fact,
jamming may be more likely to occur on the CB unit because the torque
required to pivot the microkeratome about a central pivot point is greater
than the torque required for the outer gear-track of the Hansatome. The M2
attempts to overcome this jamming problem of the CB by substituting two
motors to perform the function of one. That is, one motor for pivoting and a
second separate motor for oscillating the cutting blade, thereby having mo}e
power available to overcome any gearing mismaich. This Is in contrast {0
the Hansatome and the CB, which both use one motor for both the functions
of translating the microkeratome across the suction ring and for oscillating
the blade.

It would be desirable to provide a robust microkeratome
design, which uses a compact and less expensive single motor design and
still eliminates or greatly reduces the potential for jamming fo occur. A single
motor design is less expensive and potentially more reliable than a design

utilizing two (2) motors, such as the MZ2.
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Other prior art microkeratomes have avoided the potential for
jamming during translation of the microkeratome head across the suction
ring by simply eliminating a translation motor, and thereby, creating a
manual microkeratome device which relies on the surgeon to push or pivot
the microkeratome across the suction ring manually. However, it is believed
that the consistency of depth of cut is sacrificed by the manual
microkeratomes as are known in the prior art, as the thickness of the corneal
flap is directly related to the speed of movement of the cutting-head across
the suction ring. In addition, such prior art manual microkeratomes require a
much more significant learning curve on the part of the surgeon than the use

of an automated microkeratome.

Brief Description of Drawings

FIG. 1 shows an exploded perspective view of a
microkeratome in accordance with the present invention;

FIG. 2 is a side elevation view of a microkeratome in
accordance with the present invention;

FIG. 3 is another side view;

FIG. 4 is an elevation of the opposite side of FIG. 3;

FIG. 5 is an elevation view of the opposite side of FIG. 2;
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FIG. 6 is an exploded perspective view of a cutting-head
assembly and a quick connect mechanism in accordance with the present
invention;

FIG. 7 is a top view of a microkeratome in accordance with the
present invention;

FIG. 8 is a graphic view showing the motion of operation of an
embodiment of the present invention;

FIG. 9 shows a microkeratome in accordance with the present
invention connected to a control box;

FIG. 10 is top view of a suction ring in accordance with an
alternate embodiment of the present invention;

FIG. 11 is another alternate embodiment of a cutting-head
assembly in accordance with the present invention;

FIG. 12 is an alternate embodiment of a suction ring in
accordance with the present invention and for use with the cutting-head
assembly of FIG. 11;

FIG. 13 is a partial perspective view of an alternate
embodiment of the present invention; and

FIG. 14 is a partial exploded perspective view of an alternate

embodiment of the present invention.
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Deftailed Description of the Preferred Embodiment

A microkeratome 10 is shown in an exploded perspective view
in FIG. 1. Microkeratome 10 preferably includes a motor gearbox 12 ana a
drive shaft 14. Preferably, motor gearbox 12 is a Maxon Model No. 118426,
though other motor and/or gear combinations may be acceptable. Drive
shaft 14 fits within compression spring 16 and preferably into blade eccentric
drive head 18. An embodiment of a bar linkage or bar-link drive is shown
generally at 20, and includes a top drive link or arm 22, a bottom drive arm
24, link pins 26 and 28, and dowel pins 30 and 32. As used herein, bar
linkage or bar-link drive are intended to have their ordinary meaning as
would be understood by a person of ordinary skill in the art. As will be
recognized by a person of ordinary skill in the art, other embodiments with
bar-link 20 having different configurations can be ufilized in microkeratome
10. In use, as described in detailed below, bar-link drive 20 cooperates with
suction ring 34 to form a four-bar-link drive which in one preferred
embodiment forms a slider-crank mechanism. Drive mechanism 20 is
preferably constructed of stainless steel.

A cutting-head 36 is preferably connected to drive 20 at link 24
with a snap-on connector 38 which requires less than 360° of rotation of the

cutting-head 36 relative to the drive 20 for connection of the cutting-head,
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thereby resulting in a quick-connection of the cutting-head 36 to the drive 20.
Cutting-head 36 is preferably formed of stainless steel. Cutting head 36 may
comprise a unitary body or be formed from 2 or more pieces. Snap-on
connector 38 is preferably connected to drive link 24 via retaining ring 40
being received in groove 42, though other connections are possible, such as
screw threads, a spring shap, or an annular spring snap. Although other
connectors can be used, utilizing snap-on connector 38 or another quick-
connection embodiment avoids the cumbersome use of the prior art
threaded connection. This allows a user to quickly assemble and
disassemble the microkeratome 10, which can be a significant benefit in a
busy operating room.

Microkeratome 10 utilizes a cutting blade assembly 44. Cutting
blade assembly 44 is preferably similar to that described in U.S. Patent
6,051,009 to Hellenkamp, et al. The cutting blade assembly comprises a
blade and a blade holder secured to the blade. Although the blade can be a
wide variety of configurations, such as rectangular, triangular, partially
eiliptical, partially circular, etc., preferably the width of the blade is decreased
from the front to the rear to avoid interference with suction ring 34. Assembly
44 is held within cutting-head 36 by door 46 and screws 48. In operation,
cutting blade assembly 44 is preferably oscillated by eccentric drive head 18

as the motor 12 drives bar-link drive 20 across suction ring 34.
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Suction or fixation ring 34 is for attachment to a patient’s eye
(not shown) in & manner well known in the art and is preferably constructed
of stainless steel. Ring 34 is preferably coupled to the bar-link drive 20 via
drive link pins 26 and 28. Hence, bar-link drive 20, drives the cutting-head
36 at least partially across fixation ring 34 to form a corneal flap. The cutting
blade assembly 44 is oscillated at a rate and driven across fixation ring 34 at
a speed such as are commonly used in the prior art though various
oscillation and drive speeds may be used. The blade preferably oscillates at
approximately 7,200 cycles/minute and transverses across the eye at
approximately 1.6 revolutions per minute. It is preferred to maintain this
same ratio between the blade cycles and the traverse speed; therefore, if the
ratio is maintained the speed may vary and still achieve acceptable
precision. Dowel pin 30 preferably cooperates with slot 50 to limit the extent
to which cutting-head 36 may be driven across fixation ring 34. Other
means of restricting movement of cutting head 36, such as are known to
those skilled in the art can be btilized. Pin 52 may also be used to cooperate
with surface 54 to orient cutting-head 36 to the fixation ring 34 in a start
position.

Dowel pins 32 and 33 preferably cooperate with snap-on
connector 38 to act as a left or right eye selector, as described in defall

below. FIG. 2 shows microkeratome 10 fully assembled, and in particular,
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shows the drive arms 22 and 24 that each include a fixation ring connection
nost 26 or 28. Each post or pin 26 and 28 preferably includes a slot 27 or
29. best seen at FIG. 1, such that the arm post 28 mates with an elevation
pin 58, which extends within opening 57, shown in FIGs. 1 and 2. The otner
arm post 26 mates with a flange 59 of fixation ring 34, best seen in FIG. 3. A
desirable and versatile feature of the present invention is that {o form a flap
on both eyes no disassembly and re-assembly of the microkeratome 10 is
needed. Instead the user simply switches the position of posts 26 and 28 so
that post 26 becomes the pivot point.

Advantageously, elevation pin 56 of the fixation ring 34 acts to
hold the arm post 26 above a siot 58 of the fixation ring 34 to improve the
ease of assembly of the drive 20 onto the fixation ring 34. Specificalily,
elevation pin 56 holds the arm post 26 or 28 above the slot 58 of the fixation
ring 34 until the arm post 26 or 28 is above the slot 58 and in position to drop
info slot 58.

Snap-on connector 38 includes a left/right selector comprising
handle 60 and detent arms 62 and 64 for mating with dowel pins 32 and 33.
The left/right selector is alternately moveable between a start position of the
drive for a patient’s left eye and start position for a patient’s right eye.
Specifically, the dowel pin 32 mates with detent arm 62 which is connected

to drive arm 24, and thereby connects the motor 12 to drive arm 24, wherein

10
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connection post 28 becomes a pivot point of movement of the
microkeratome 10. For the other eye, detent arm 64 maies with dowel pin
33 1o connect drive arm 22 o the motor 12, thereby making connection post
26 the pivot point with relation to fixation ring 34.

Referring to FIG. 3, fixation ring 34 includes structure 62
forming the pivot hole 57, as well as structure forming slots 58 preferably on
the opposing side of fixation ring 34 for causing the cutting-head 36 to move
in an accurate path across the fixation ring, as described in further detail
below.

Though the use of a pin 30 and slot 50 is preferably used to
limit the length of translation of the cutting-head 36 across the fixation ring
34, it is possible that the length of slot 58 could be used to determine the
length of translation of the drive 20 across the fixation ring 34. As can be
easily seen in FIG. 4, fixation ring 34 preferably includes structure extending
beyond and above a bottom-most part of annular ring 64 namely a pivot hole
57 and slots 58, such that the structure 62 forming pivot hole 57 and the
slots 58 are raised above the bottom-most part of the annular ring for
allowing the microkeratome 10 to be rotated about a patient's eye (not
shown) without interference from the patient’'s anatomy namely the patient’s

nose, eyebrow, or cheek.

11
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Referring to FIG. 5, grooves 27 or 29 mate with the elevation
pins 56 or flange 66 of fixation ring 34 and, during operation of the
microkeratome in ophthaimic surgery, cooperate to hold the motor and drive
onto the suction ring 34, so that the microkeratome doesn’t raise off of
suction ring 34 as it is driven across a patient’s eye. In addition, such slots
cooperate o hold the microkeratome assembly level with respect fo the
suction ring 34 to prevent jamming during movement of the microkeratome
across suction ring 34. Similarly, cutting-head 36 preferably includes flanges
68 on opposing sides for use with both the left and right eyes of a patient,
which can be seen in FIGs. 1, 3, and 4. A flange 68 cooperates with a slot
70 of fixation ring 34 for assisting in holding the microkeratome onto fixation
ring 34 and to hold the microkeratome level with respect to the fixation ring
34 again to maintain the microkeratome assembly level with respect {o
suction ring 34 to prevent jamming.

As can be seen in FIGs. 1 and 5, suction ring 34 also includes
a passage 72 that mates with a suction post (not shown) so that fixation ring
34 may be affixed to a patient’s eye as is well known in the art.

FIG. 6 shows an exploded perspective view of the cutting-head
36 and the snap-on connector 38. As can been seen, snap-on 38 preferably
includes three arms 74 which mate with indents 76, such that cutting-head

assembly 36 is quickly connected o snap-on connector 38 with less than

1z
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one full 360° turn of cutting-head 36. FIG. 6 also provides a good view of
detent arms 62 and 64 described above. Flanges 68 are also easily seen in
FIG. 6. In addition, cutting-head 36 preferably includes cutting-head locator
78 for angularly positioning an axis of rotation of cutting-head 36 with respect
to ring 34. Preferably, cutting-head locator 78 includes indents 80 on
resilient spring-like arms as shown. Arms 78 and specifically indents 80
mate with structure 62 and are placed on opposite sides of the cutting-heaad
for providing location for both the left and right eyes of the patient. Cutling-
head locators 78 increase the rigidity and stability of rotational movement of
the cutting-head 36 across fixation ring 34 during surgery, which further
assists in preventing jamming of the microkeratome 10.

FIG. 7 is a top view of microkeratome 10, including drive arms
22 and 24 and shows passage 72 that is formed in suction ring 34 from a
bottom surface of the annuliar ring 64 through a suction post (not shown) for
connection o a vacuum source (not shown) such that the annular ring 64
may be affixed to the cornea of a patient by operation of the vacuum source.
A good view of a siot 58 is also shown.

FIG. 8 is a graphic diagram showing a preferred arcuate
movement of micokeratome 10 relative to suction ring 34. Pivot point A

represents post 28 and letter B represents the main body of microkeratome

13
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10 including motor 12 and letter C represents post 26 moving within slot 58.
When motor 12 causes arm 24 to move relative to arm 26, microkeratome
10 pivots at point A and moves arm C within slot 58 as shown, causing B to
move along arcuate path 82. Position B’ corresponds 1o position C’ with the
following position B” corresponding to the final position C*. So that the
oreferred arcuate movement within slot 58 moves post 26 from position C 10
C' at the far end of slot 58 and then back to C” towards the middie of slot 38.
By providing for such a movement a more compact and siable bar-link
design may be achieved rather than having post C move along a straight line
continually away from pivot point A from beginning to end. As those skilled
in the art will appreciate, the drive B does not need to include the preferred
motor. The drive could be powered manually by a surgeon pivoting the
microkeratome in his fingers. A motor to oscillate a biade assembly would
still be desired. Also, two motors — one for oscillation and one for translation
— could be employed.

FIG. 9 shows a microkeratome 10 including a controller 84
connected to drive 20 including motor 12 via cable 86 and also connected to
the fixation ring 34 via suction post 88 and tubing 90 for controlling
movement of the cutting-head 36 and the attachment of the ring 34 to the
patient's eye. Controller 84 also preferably includes a vacuum or suction

source 92.

4
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Controller 84 may also cooperate with a translation stop
formed by pin 30 and slot 50 internal to the drive 20 to allow an adjustable
hinge-width and an electronic translation stop. This may be achieved by
having opto-couplers associated with slot 50 and pin 30 to measure the
movement of pin 30 within slot 50 or mechanical sensors could also be used
and controller 84 could be enabled to set a particular translation distance or
hinge-width that may be desired by a surgeon. In all other respects
controller 84 and microkeratome 10 preferably operate as described in the
above referenced Hellenkamp patents. While the use of suction izs highly
preferred to affix ring 34 to an eye, other means are possible such as the
use of cleats or adhesive.

FIG. 10 shows an alternate embodiment of a fixation ring 94 for
causing a cutting-head to move in a straight path across fixation ring 94 as
indicated by arrow 96. Fixation ring 94 has an annular ring 98 similar to ring
64 and a passage 100 similar to passage 72 for allowing suction to affix ring
98 to a patient’s eye. In addition, the slider-crank mechanism includes at
least two slots 102 formed on the fixation ring 98 though preferably the four
slots shown are formed on fixation ring 98. Suction ring 94 also preferably
includes a pair of rails 104 for guiding the cutting-head along a path defined
by the rails 104 across the fixation ring 94. In use, posts 26 and 28 will

move within slots 102 along a path defined by arrows 106. As posts 26 and

15
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28 move away from the center of fixation ring 94, cutting-head 36 moves
along the path defined by arrow 96 as guided by rails 104. Rails 104 are
similar o the slots 70, except that rails 104 forms a straight path across ring
08. Rails 104 receive flanges 68 of cutling-head 36. In this way, structure is
attached to an upper-surface of the annular ring 98 and defines at least first
and second slofs 102 on opposing sides of the annular ring 28 fo allow the
same microkeratome assembly described above to travel in a straight line
across suction ring 94, as opposed to the accurate movement described with
respect to fixation ring 34. The use of different suction rings to achieve
different translation paths across a patient’s eye, greatly adds to the
versatility, flexibility, and potential usefuiness to a surgeon who may prefer
different translation paths for different patients.

FIG. 11 shows an alternate embodiment of a cutting-head 108.
Cutting-head 108 is similar in construction to cutting-head 36 described
above in that it holds a cutting blade assembly (not shown) preferably using
door 110 and screws 112 and has flanges 114 which are essentially identical
to flanges 68. Cutting-head 108 differs from cutting-head 36 in that no arms
78 exists and knobs 116 mate with the structure defining a pivot hole onto an

alternate embodiment fixation ring 118, shown in FIG. 12.

16
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During assembly of the microkeratome using cutting-head 108,
knob 116 and in particular, the flange defined at 120 rides along an
indentation formed at 122 of FIG. 12, which acts substantially the same way
as elevation dowel pin 56 and arm posts 26 or 28, to hold the microkeratome
assembly above the slots 124 until the arm posts are above slots 124 and
ready to slide within the slots 124. The knob 116 then rotates apout the
pivot structure 126 within groove 128 during movement of the cutting-heaa
assembly 108 across the fixation ring 118. Another difference between
fixation ring 118 and fixation ring 34 is that no flanges are associated with
the slots 124 because the arm posts of the alternative embodiment
associated with FIGs. 11 and 12 do not include the slots 27. Therefore,
attachment of a microkeratome to ring 118 during surgery relies on knob 116
mating with slot or groove 128 and flanges 114 mating with slot or groove
130, seen in FIG. 13, which is similar to slot 70 described above; In this way
the microkeratome is maintained in a level position relative fo ring 118 and
attached to ring 118 to provide a smooth pivoting motion of the
microkeratome across ring 118. It will be appreciated that knob 116 and slot
128 cooperate to perform essentially the same function as indents 80 on

arms 78, as a cutting-head locator.

17
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FIG. 13 shows a partial perspective view of an alternate
ernbodiment of the microkeratome incorporating the cutting-head 108 and
fixation ring 118 including a suction post 132. 1t is noted that drive arms 134
and 136 are generally separated a distance shown at 138 by the spurs 140
formed in drive arm 134. This spacing 138, which is preferably about
0.5 mm wide, allows for easier cleaning and autoclaving of the
microkeratome drive assembly. The spurs 140 also stiffen up the coupling of
arms 134 and 136 by assuring that spurs 140 always ride on the high
portions of arm 136. The aiternate embodiment microkeratome 142 using
the cutting-head assembly and fixation rings of FIGs. 11 ~13 also preferably
includes an outer sleeve 144 for attaching the motor 146 to the drive

mechanism and specifically drive arm 134 via threads 148 as shown.

18
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The embodiments of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. A microkeratome for use in ophthalmic surgery
comprising:

a slider-crank mechanism;:

a cutting-head connected to the slider-crank mechanism;

a fixation ring coupled to the slider-crank mechanism; and

wherein the slider-crank mechanism moves the cutting-head at

least partially across the fixation ring.

2. The microkeratome of claim 1 further including a
controller connected to the slider-crank mechanism and fixation ring to control

the movement of the cutting-head and the attachment of the ring to the

patient's eye.

3. The microkeratome of claim 1, wherein the connection of
the cutting-head to the slider-crank mechanism includes a snap-on connector

requiring less than 360° of rotation of the cutting-head relative to the slider-

crank mechanism.

4. The microkeratome of claim 1, wherein the slider-crank
mechanism includes two (2) drive arms wherein each arm includes a link pin,
each link pin including a slot such that one of the link pins mates with an

elevation pin and the other pin mates with a flange of the fixation ring.
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5. The microkeratome of claim 4, wherein the elevation pin
of the fixation ring acts to hold the other link pin above a slot of the fixation
ring to improve the ease of assembly of the slider-crank mechanism onto the

fixation ring.

6. The microkeratome of claim 1, wherein the slider-crank
mechanism includes a left/right selector that is alternately moveable between
a start position of the slider-crank mechanism for a patient's left eye and a

start position for a patient's right eye.

7. The microkeratome of claim 1 further including a cutting-

head locator for angularly positioning an axis of rotation of the cutting-head.

8. The microkeratome of claim 7, wherein the cutting-head
locator includes indents on opposite sides of the cutting-head for providing

location for both left and right eyes of a patient.

9. The microkeratome of claim 7, wherein the cutting-head

locator includes resilient spring-like arms.

10.  The microkeratome of claim 1, wherein the fixation ring
includes structure extending beyond a bottom-most part of an annular ring
and raised above the bottom-most part of the annular ring for allowing the
microkeratome to be rotated about a patient's eye without interference from

the patient's nose, eyebrow, or cheek.
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11. The microkeratome of claim 1, wherein the slider-crank

mechanism includes a pivot hole and a slot formed on the fixation ring.

12.  The microkeratome of claim 11, wherein the pivot hole

and the slot are generally on opposing sides of the ring.

13. The microkeratome of claim 11, wherein the pivot hole
and the slot cause the cutting-head to move in an arcuate path across the

fixation ring.

14. The microkeratome of claim 11, wherein the pivot hole
and the slot cause the cutting-head to move in a linear path across the fixation

ring.

15.  The microkeratome of claim 11, wherein a length of the
slot determines the length of translation of the slider-crank mechanism across

the fixation ring.

16. The microkeratome of claim 11, wherein the slider-crank
mechanism includes at least two slots formed on the fixation ring and a pair of
rails for causing the cutting-head assembly to move along a path defined by

the rails across the fixation ring.
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17. The microkeratome of claim 1 further including a
translation stop internal to the slider-crank mechanism for allowing adjustable

hinge-width.

18. The microkeratome of claim 1 further including a motor

for automatically driving the cutting-head at least partially across the fixation

ring.

19.  The microkeratome of claim 1 further including a motor

for oscillating a blade assembly within the cutting-head.

20. The microkeratome of claim 1 further including a first
motor for automatically driving the cutting-head assembly and a second motor

for oscillating a blade assembly within the cutting-head assembly.

21. The microkeratome of claim 4 wherein each arm includes
a link pin, such that the link pins mate with the flange formed on the fixation

ring for guiding the slider-crank mechanism at least partially across the

fixation ring.

22. The microkeratome of claim 21 wherein a pivot hole of
the fixation ring includes an indentation for mating with a knob of the cutting-

head for holding one of the link pins above a slot of the fixation ring.
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23. A microkeratome for use in ophthalmic surgery
comprising:

a slider-crank mechanism including a motor;

a cutting-head connected to the slider-crank mechanism;

a cutting blade assembly held within the cutting-head;

a fixation ring coupled to the slider-crank mechanism; and

wherein the motor causes the slider-crank mechanism to move
the cutting-head assembly at least partially across the fixation ring and
wherein the motor causes the cutting blade assembly to oscillate as the

cutting-head assembly translates across the fixation ring so that a flap

of corneal tissue is formed on the eye.

24. The microkeratome of claim 23 further including a
controller connected to the slider-crank mechanism and fixation to control the

movement of the cutting-head and the attachment of the ring to the patient's

eve.

25. The microkeratome of claim 23, wherein the connection
of the cutting-head to the slider-crank mechanism includes a snap-on

connector requiring less than 360° of rotation of the cutting-head relative to

the slider-crank mechanism.

26. The microkeratome of claim 23, wherein the slider-crank

mechanism includes a left/right selector that is alternately moveable between
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a start position of the slider-crank mechanism for a patient's left eye and a

start position for a patient's right eye.

27. The microkeratome of claim 26, wherein the slider-crank

mechanism includes structure forming a pivot hole and a slot on the fixation

ring for causing the cutting-head to move in an arcuate path across the

fixation ring.

28. The microkeratome of claim 26, wherein the slider-crank
mechanism includes at least two slots formed on the fixation ring and a pair of

rails for causing the cutting-head to move along a path defined by the rails

across the fixation ring.

29.  The microkeratome of claim 23 further including a
translation stop internal to the slider-crank mechanism for allowing adjustable

hinge-width and an electronic translation stop.
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