Bar-Link Drive Systemfor a Mcrokeratonme Priority is
hereby clainmed in the present nonprovisiona
application to Provisional Application Serial Nunber
60, 461,086 filed April 7, 2003, In accordance with 37
CFR 1.78(a)(4). Background of the Invention 1. Field
of the Invention The present invention is directed to
a medi cal device used during eye surgery. In
particular, the present invention is directed towards
a mcrokeratone 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
keratom | eusis or LASIK surgery has becone a fairly
conmon procedure for correcting refractive errors in a-
patient's sight. Such LASIK surgery nay elimnate or
greatly reduce the need for the patient to use

eyegl asses or contact |enses. *166166* 11111111 | | |
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In LASIK surgery, a |aser ablates a certain anount of
corneal tissue to change the curvature of the cornea

I'n order phrifyehersby@lain®dintihd pleSent nonprovisional application to
Provisional Application Serial Number 60,461,086 filed April 7, 2003, in
accordance with 37 CFR 1.78(a)(4).

Background of the Invention

1.  Field of the Invention

The present invention is directed to a medical device used
during eye surgery. In particular, the present invention is directed towards a
microkeratome for cgttin_g a cornea of a p_atient’s eye and creating a flap of

comeal 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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the refractive errors inherently contained in the
cornea. Before such |laser ablation occurs In the
LASI K procedure, a corneal flap is commonly fornmed
with an instrunment known as a microkeratone. A

m crokeratone Is well known in the art, and generally
i ncludes a blade that Is manually pushed or
mechani cal ly driven along a path across a suction
ring, which holds the cornea in place during
operation of the mcrokeratone. It is also conmon to .
oscillate the cutting blade in a direction transverse
to a direction of the cutting path. Unlike Initia

m cr okeratones that renoved a slice of corneal tissue
fromthe eye, mcrokeratones used in LASIK surgery
create a fl apnLASIKislirgély, @0dseeatiatéyl \@fain ainBur® biwFmewor ds,
-t he-m croker at one-does not renove corneal tissue

f r omtisgye teeghangeghe curvatureeef thercomea in asder forpdush pceliminateai ns
conn ct%%éx)the_cornﬁg of the patient_at a hin%a
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extend tenporally fromthe patient. In this way the
mi cr skawrdn the@rtzand igeirerially impludestachidde thahis enapialliy pushed or

atient's cheek, .eyebrow, or nose during.creation of
the fleaiancaIMdrensiant 2Paltaeropt R TR/ e gpit Nes Par ¢ he

hi ng%or‘ﬁ@zyitw %Ia@@dun’ng operation of the microkeratome. It is also common to
oscillate the cutting blade in a direction fransverse to a direction of the
cutting path.
Unllke 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.



formed superiorly or at the top of the eye (known as a
superior hinge). This was made possible by such

m cr okeratones as described in U S Patent 5,624,456
to Hel | enkanp, which description is incorporated in
its entirety by reference. Hellenkanp avoi ded
interference with a patient's anatony by designing
the mcrokeratone to be built vertically with the

not or and cutting- head assenbly directly above the
cutting blade and pivoting across the suction ring.
This all owed a superior hinge to be fornmed on the
patients eye, which many physicians believe is
preferable to a nasal hinge because the superior

hi nge aligns wth the blinking of the eye. In

addi ti on, sucMicrokeratpmes theredevelomed sddst ha hingaitatiiddbeen

al | ow a nasal hinge to be fornmed. While one enbodi ment
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i nstance, the gear-track of the Hansatonme nay lead to

j anmirefgrende. tHelleniamp avoidad lnteoferehdecvithiagtatientis anatgnychyd t he
gear of the cutting-head assenbl& are not perfectly
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difficult to mass-produce suction rings and
cut t iewgy-whish dmny\physiciags elievielis mrefetable dreatrsel hingl bedauses
hi ghly desired for servicing and repairing the
the superior hinge aligns with the blinking of the eys. 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

interchangeable, which is highly desired for servicing and repairing the

microkeratomes.
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m crokeratones. 3 Qther prior art pivoting

m cr oker at ones, such as those available from Mona
S. A and known as CB mi crokeratones or M

m cr okeratones have attenpted to nove the gear-track
Essentially, a crown gear has been forned on top of
the pivot point in place of the gear- track of the
Hansat one and a worm worm gear |nterconnects the notor
and the crown gear. Again, because of the gear
interface between the suction ring and the
cutting-head assenbly, janmng is likely to occur. In
fact, jammng may be nore likely to occur on the CB
unit because the torque required.to pivot the

m cr oker at one about a central pivot point is greater
than the tor qomerrmiqmrfMtirigmicmlkeeatmsesucgeathoser ack of

t he Hansat aone. M2 attenpts to overcone this
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ni cr dRRFFAVHIRAT-Agalss Becaye oilie o935 intariac,bedwrentiis suction

osci lr% ta'ncp gle Jﬂ’% I'%a@gg mblgﬂé%héjls*ﬁfelﬁg%cc{u?bll ‘fa’acI °.

prOV| M Cr OK
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're
power available fo overcome any gearing mismatch. This is in contrast to
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 rﬁotor 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 M2.



desi gn, which uses a conpact and | ess expensive single
nmotor design and still elimnates or greatly reduces
the potential for jamring to occur. A single notor
design is | ess expensive and potentially nore reliable
than a design wutilizing two (2) notors, such as the
M2. 4 Other prior art mcrokeratones have avoi ded the
potential for jamming during translation of the

m cr oker at one head across the suction ring by sinply
elimnating a translation notor, and thereby, creating
a manual m crokeratone device which relies on the
surgeon to push or pivot the microkeratone across the
suction ring manual ly. However, It |Is believed that
the consistency of depth of cut is sacrificed by the
manual m cr citeerptigragsnicrskegat@mdsitavanavolded the pptemtiat foar t |

as the thickness of the corneal flap is directly
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| ear Rhdhgal %Méra@cmnetdaem@aﬁ.&h Rieslon heSSuFgaBPR pLéiAdt pivbe use
of an automated microkeratone. Brief Description of

Dr awitifegraicrokdréomé agbss\tise suationxipg oelehlly eiayeeat it is believasly of
a mcrokeratone in accordance with the present

i nveitat #y consistgneipofidgpth okquiis ser ificeg oy &1¢ MAEA of a

m cr %grgl?etra mes ag 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 leaming 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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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; 5 FIG 6 Is an

expl oded perspective view of a cutting-head assenbly
and a qui ck connect nechanismin accordance with the
present invention; FIG 7 is a top view of a

m crokeratone in accordance with the present
Invention; FIG 8 is a graphic view show ng the notion
of operation of an enbodi nent of the present
invention; FIG 9 shows a microkeratone in accordance
with the present invention connected to a control
box; FIG 10 Is top view of a suction ring In
accordance wH®. &isan edptodedperspeetiv giew obantutting-hedrk
present invention; FIG 11 is another alter nat e
embodS3REIRNY a5¢ a&“‘&ﬁ?q‘?%mﬂ@‘éﬂ'sm é{t%?fﬁ?’?e he ePMnce
vmthd,;vhgno resent invention; FIG 12 is an alternate
enbo "of a suction ring In accordance with the

present i nverfigomns 8w vie® of H fffcroMefatbriel® adedidbhda dvith @
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 altemnate

embodiment of the present invention.
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assenbly of FIG 11; FIG 13 is a partial perspective
view of an alternate enbodi nent of the present
invention; and FIG 14 is a partial expl oded
perspective view of an alternate enbodi ment of the
present invention. 6 Detailed Description of the
Preferred Enbodi nent A m crokeratone 10 is shown in an
expl oded perspective view In FIG 1. Mcrokeratone 10
preferably includes a notor gearbox 12 and a drive
shaft 14. Preferably, notor gearbox 12 Is a Maxon
Mbdel No. 118426, though other notor and/or gear

conmbi nati ons may be acceptable. Drive shaft 14 fits
wi thin conpression spring 16 and preferably Into bl ade
eccentric drive head 18. An enbodi ment of a bar

i nk =)o ' j 1y at 20,
and Daqifis Bakcintin O i elored hn gl Y, B0 0
drive arm 24, .k ' . - Di; 30
and 32. As uée"&'uﬁggrfaé%?%g?hﬂaﬁnnﬁggeg% %&nﬁgﬁvﬁgg@rl ve
ar e inFieNdanicrbkerdieive1d gierbrablp ndludaymdterajearBex #2%and\woul d
be understood by a person of ordinary skill in the

art . dive shaft 14. [Rsefenakiy, oeptdr geatbdxyl 24s pMaxepiode! Noy HiSA. y

oK ! g gl o R e o 1 2
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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 am
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 utilized 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,



suction ring 34 to forma four-bar-link drive which in
one preferred enbodinent forns a slider-crank
mechani sm Drive nmechanism 20 is preferably
constructed of stainless steel. A cutting-head 36 is
preferably connected to drive 20 at link 24 wth a
snap-on connector 38 which requires |l ess than 360 of
rotation of the cutting-head 36 relative to the drive
20 for connection of the cutting-head, 7 thereby
resulting in a quick-connection of the cutting-head 36
to the drive 20. Cutting-head 36 |Is preferably forned
of stainless steel. Cutting head 36 may conprise a
unitary body or be formed from 2 or nore pieces.
Snap-on connector 38 is preferably connected to drive
| i Nk tRAebyirésuttiag idianjuidg-corinB@iod OF thdd@RtIAG-hEACIBIty e diive 20.
groove 42, though other connections are possible, such
as SuitogrhederI8dziprefetablyiornedofsininfess sipelaRutingised #S 918y i ng
snap. Al though other connectors can bhe used,
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10, which can be a significant benefit in a busy
oper atiewdhreasism spihg snakcar an amnelal spring prapz Ahoygivetberi ng
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Pate "¥bnnection embodiment avolds the cumbersome use of the prlor 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., which is incorporated herein by reference.
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 elliptical, 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.



6, 051,009 to Hel |l enkanp, et at., which is incorporated
herein by reference. The cutting bl ade assenbly
conprises a blade and a bl ade hol der secured to the
bl ade. Al though the bl ade can be a wi de variety of
configurations, such as rectangular, triangular,
partially elliptical, partially circular, etc.,
preferably the width of the blade.is decreased from
the front to the rear to avoid interference with
suction ring 34. Assenbly 44 is held within cutting-
head 36 by door 46 and screws 48. In operation,
cutting blade assenbly 44 is preferably oscillated by
eccentric drive head 18 as the notor 12 drives
bar-link drive 20 across suction ring 34. 8 Suction or
fixation ringusdbniosfidation rinh 34 &Hormttachimentcio p ptticat eys eye
(not shown) In a manner well known in the art and is
pr ef évqmnmymb'e AStEnTRr el knayn insthe arh prdds Prefegbly copgtigled s | s

prefe Q th Vi drive
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fixation ring 34 to forma corneal flap. The cutting
bl ade6asisstrparialiidcrdss figation Hhgad4etal foarh aaomeal damrithedottinge n
across fixation rin a speed such _as are
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approximately 1.6 revolutions per mnute I's

pr ef appreximately RRDMCy@iesmirtaiesand transverses across the eye at
approximately 1.6 revolutions per minute. 1t 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 utilized. Pin 52 may also be used to cooperate
with surface 54 to orlent cutting-head 36 to the fixation ring 34 in a start
pasition.

Dowel pins 32 and 33 preferably cooperate with snap-on

connector 38 to act as a left or right eye selector, as described in detail

below. FIG. 2 shows microkeratome 10 fully assembled, and in particular,



sanme rati o between the bl ade cycles and the traverse
speed; therefore, if the ratio is maintained the
speed may vary and still achi eve acceptabl e

preci sion. Dowel pin 30-preferably-cooperates with
.slot 50-to- |limt the extent to which cutting-head
36 may be driven across fixation ring 34. O her neans
of restricting novenent of cutting head 36, such as
are known to those skilled in the art can be
utilized. Pin 52 may al so be used to cooperate wth
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

det aishowslird @rive afris@2 adld 3hhateath incladea fxbtoneing Conhedtiby
assenbl ed, and in particular, 9 shows the drive arns
22 amest29 ot 38a Eaghrast i 368d 28 prefembly slugesRyslet@imect i on

post or 28. h t.or pin and 2 referably
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that g idh Befds vitkin BrbRifg 8, bbwAh AEEMaink ) ThBlotheP6.
whi ch extends w thin opening 57, shown In FIGs. | and
2. Tlaen pdshed matas withpfingd® 69 ofdikation ing 34, best sean tpeFIGB. A
fixation ring 34, best seen in FIG 3. A desirable
and desirgble andversatiie frature)pf thepiesspidavenioniisthat i fosma filap t hat
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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 slot 58 of the fixation ring 34 to improve the
ease of assembly of the drive 20 onto the fixation ring 34. Specifically,

_ elevation pin 56 holds.the_arm_post 26 or 28 above the slot 58 of the fixation
ring 34 until the amm post 26 or 28 is above the slot 58 and in position to drop
into slot 58.

Snap-on connector 38 includes a left/right selector comprising
handie 60 and detent arms 62 and 64 for mating with dowel pins 32 and 33.
1;he 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



that post 26 becones the pivot point. Advantageously,
el evation pin 56 of the fixation ring 34 acts to hold
the arm post 26 above a slot 58 of the fixation ring
34 to inprove the ease of assenbly of the drive 20
onto the fixation ring 34. Specifically, elevation
pin 56_ holds. the armpost 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 Into
sl ot 58. Snap-on connector 38 Includes a |left/right
sel ector conprising handle 60 and detent arns 62 and
64 for mating with dowel pins 32 and 33. The
left/right selector is alternately noveabl e between a
start position of the drive for a patient's left eye
and sbrnsttigp@esti2 becomes a piv@abintotrosemanydittheey e.
Specifically, the dowel pin 32 mates with detent arm
62 whigpkerajorae th eiar &g Oﬂlebeserﬁ'%t afYR4Tetesyyith dowelpihy
conn s _the notor 24 . wherein
conneeT S ITe Sim e Ut 5, G et ST SHBo et
of t B8 the'Pivot SUHR Wit @Eﬁon]{QﬁxéﬁQKri hg. other eye, detent
arm64 mates with dowel pin 33 to connect drive arm
22 to the notReferdriy to Elites disgtionihg Hgnaistesstakiucrbpost 26
the pivot point with relation to fixation ring 34.
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in an accurate path across the ﬁxatlon ring, as described in further detail

below.

Though the use of a pin 30 and slot 50 is preferably used td
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.

1



the opposing side of fixation ring 34 for causing the
cutting-head 36 to nove in an accurate path across
the fixation ring, as described in further detali

bel ow. Though the use of a pin 30 and slot 50 is
preferably used to limt the length of translation of
the cutting-head 36 across the fixation ring 34, it
is possible that the Iength of slot 58 could be used
to_determne the Ilength-of. translation of the
drive..20..across the fixation. ring-34.. As .can be
easily seen in FIG 4, fixation ring 34 preferably

I ncludes structure extending beyond and above a
bott om nost part of annular ring 64 nanely a pivot
hole 57 and slots 58, such that the structure 62
form ng pi voRefeingtoFiG.@)grobvee 27 61 2tratdBitrathecleatisre d
above the bottom nost part of the annular ring for

al | onlheaR$ ar flangeice obietoatriperd4 ay. dwingereralieRefdeP about a
patient's eye (not hown) w t hout i rference from
P e BRoHEADS orRira B Sopiras stk it Eer R
eyeb ; il . oves 27
o - e et A SRR, o e B e 66 of
f i X aguction ring 39 aSi isaifivkn adiosd Mpatients iepd. | lo additfon} dueh slots

m cr okeratonme i n ophthal mc surgery, cooperate to hold
t he ¢poperatesmhpldiing picrokengtometapembiydeviebithresrgctduthe so ¢ hat
the m crokeratone doesn' t raise off of suctigon ring
34 oo Tng 3419 RrewPges g Teranri e heBledlin 1 on,
Such,&dsQSction 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. assembily level with respect to
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 to snap-on connector 38 with less than

12



cooperate to hold the m crokeratonme assenbly |evel
Wth respect to the suction ring 34 to prevent
jamm ng during novenent of the m crokeratone across
suction ring 34. Simlarly, cutting-head 36 preferably
I ncludes 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
hol di ng the m crokeratone onto fixation ring 34 and
to hold the mcrokeratone level with respect to the
fixation ring 34-again to-maintain-the

m cr oker at one. assenbly |l evel wth respect. to suction
ring 34 to prevent janmng. As can be seen in FIGs. 1
and ne &4i660° dumn pf cutlinGHeaall 38 0 FiG 6 bisa povides ggved sige of7 2

that mates with a suction post (not shown) so that

f X atqe@nt Wﬁ@z a@ﬂﬁﬁ%ﬂb@d abpye. Fianoespoarpaeq easly sgewe ‘as

por 53 VERBIte, o et 26 peterby AR Gnhadihgor
snap 7@ rforsegwbﬂg b&r.t.oﬁﬁg are&.éra Potdi8R Bf c%ﬁ‘ﬁélhea%%ﬂsntﬁ rbss&t
preferably includes three arnms 74 wh mate with

I ndend 8ng/Ad, Psafirhibly, loattingehetad Ioagerheaﬁtludewsmtslap 086 iS
qui ckly connected to snap-on connector 38 with | ess

{ han rasfeqianTadie ampselanp. dme (A arspedsl WG o
3 5O iS5 e 480 e o ISR e Sn Al

0ove. an e 58 eas
FI G 1&prdviding #&hiionGdéh. bomuﬁetnbmwmgmye&f Hefifa@e"nﬁttbt)ftmg-
i ncl udes cutting-head | ocator

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 prevénting 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 annular ring 64 through a suction post (not shown) for

connection to 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 slot 58 Is also shqwn.

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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78 for angularly positioning an axis of rotation of
cutting-head 36 with respect to ring 34. Preferably,
cutting-head | ocator 78 includes Indents 80 on
resilient spring-like arms as shown. Arns 78 and
specifically indents 80 nmate with structure 62 and
are placed on opposite sides of the cutting-head for
~providing location for both the left and right eyes of
the patient. Cutting- head | ocators 78 Increase the
rigidity and stability of rotational novenent of the
- cutting-head 36 across fixation ring 34 during
surgery, which further assists in preventing jamm ng
of the mcrokeratone 10. FIG 7 is a top view of

m cr okeratone 10, including drive arms 22 and- 24.

andshoWweluping moRL12/ahdlidieE C repreéseritsTiidt 26 meuirgtwithin siot 58 34
froma bottomsurface of the annular ring 64 through
a suottiepmotan 42 cqusen armi2d ianmovedelative @rﬁf @e’aﬁi misrokeratame ac u u m

h h th h
be. fiPPER =L AGMLTPEATEE B P B y"h BRI A of
the \AGHUSQHRFrat 6, $38r: EilfuBbonds 61kncH Wi oS0

graphi ¢ di agram showi ng a preferred

ar CUaiewingposeior Bt corbspthdingte it finampodifionrG2] b thaethe 0
suction ring 34. Pivot point A represents post 28 and
| et t @refdred @suate agvemantwithimssiol 5%6@%@“@@9@@#@&%9@ 13

movi R i AP s o sband P sk e R S

nove g Skddtding For sGen® MdveRient B nfdrOESaLRNE stable 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 skilleq
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 blade assembly would
still be desired. Also, two motors — one for oscillation and one for translation
- could be employed.

FIG. 8 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.
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10 pivots at point A and noves armC within slot 58 as
shown, causing B to nove along arcuate path 82.
Position B' corresponds to position C wth the

foll owi ng position B" corresponding to the final
position C'. So that the preferred arcuate novenent
within slot 58 noves post 26 fromposition Cto C at
the far end of slot 58 and then back to C' towards the
m ddl e of slot 58. By providing for such a novenent a
nore conpact and stable bar-1ink design may be

achi eved rather than having post C nove along a
straight line continually away from pivot point A
frombeginning to end. As those skilled 1In the art

wi || appreciate, the drive B does not need to include
t he pref er r econtratiér@d maylaiso dédperatecdthladrabstatipo step ed

manual |y by a surgeon pivoting the _
- mi cfarred byt R and siet 2 intprgde the driveZttegliop gn gdigsallet e . a

bl ade assepbl uld . sti be desjred. Al WO

not oﬁ'é‘g?'w‘gﬁ"te)any S'E’Agscs%’ fip F%rfs}ah?]n sg?{’d e%'l%" af'g? a?’?’eg'rb]ds %yat i on

- COHLhRPEEBYENY §SociEtb it sict BOUR pin 50 6 HRKGiheMe 10
Including a controller 84 connected to drive 20

i ncl wdiengenboftptv30 hithiu isiat 50edd imect@ficalisdnsatsould elnbeysed t o
the fixation ring 34 via suction post 88 and tubing 90

for  eesheantseller §fcpoulehise enabled toget @ Rartidar ransigtiondyanss oand
e, PO Bk Ao b Dot = o
SUCt p6HRrolle? BY brcEmiSrékerdtdme 10 preferably operate as described In the
above referenced Hellenkamp patents. While the use of suction i's highly
preferred to affix ring 34 to an eye, other means are possible such és 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 stralght 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
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Controller 84 may al so cooperate with a translation
stop fornmed by pin 30 and slot 50 internal to the
drive 20 to allow an adjustable hinge-wi dth and an
el ectronic translation stop. This may be achi eved by
havi ng opt o-coupl ers associated with slot 50 and pin
30 to neasure the novenent of pin 30 within slot 50
or mechani cal sensors could al so be used and
controller 84 could be enabled to set a particul ar
transl ation di stance or hinge-width that may be
desired by a surgeon. In all other respects
controller 84 and mi crokeratone 10 preferably operate
as described In the above referenced Hell enkanp
patents. VWile the use of suction is highly preferred
t o apd mmverawag fra4 tHeaester of fhatiorodrigdd, culling-beairas noyesi bl e
such as the wuse of cleats or adhesive. FIG 10 shows

an aE'P'éﬂrth%P%“ defpertibyAsSwY 96 s guided,byils 104 Ras 404 gre)
gg?gé@gﬁr tilg% ulE)tts |78 %xceg?tﬂ@t 4’9 IquX %H'aé a st{a@gt %attt{ chrtgsg $1n pat h

i on. arrow

Fi xabs, Gfails i ireSskelhBifged Bs B tMth@heddizng Infis wns{nmuré xa
ring 64 and a passage 100 simlar to passage 72 for
al | outtactedsoab Lpper-sunface df ithe annuiay rin@ 88 argl defigestal least irsbye.
In addition, the slider-crank nechani smincl udes at

| eas@nd W@I%’Fé 02 9 oPRIFIAS 8desPf the @npylar Hpg Fhio Pl"f‘f’gﬂ’98

t hou ref er _ I I d on

fixa rrbeD i o rgtgrgg %@%Plp g%srche% a%é\% 5 é{}gng ?e al%t@ Lﬁ?

I ncl ygess sﬁctﬁﬁ tifhg 9%, ad GdpbsediOthe E&furé@rhé“eﬁ@nttdagcﬂbed with

cutting- head along a path defined by the rails 104

acr oespdchte fikatioatingd34. The gsedof differantisgeion prgstts achvend 28
il

W 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,
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nove within slots 102 along a path defined by arrows
106. As posts 26 and 15 28 nove away fromthe center
of fixation ring 94, cutting-head 36 noves along the
path defined by arrow 96 as guided by rails 104. Rails
104 are simlar to the slots 70, except that rails
104 forns a straight path across ring 98. Rails 104
receive flanges 68 of cutting-head 36. In this way,
structure is attached to an upper-surface of the
annular ring 98 and defines at |east first and second
sl ots 102 on opposing sides of the annular ring 98 to
all ow the same microkeratone assenbly descri bed above
to travel In a straight line across suction ring 94,
as opposed to the accurate novenent described with
respect to fiDuaig edsenibiyng the4nicrdteeatansscusing coliifightead M08,
suction rings to achieve different translation paths

acr okrpbd 16 ard ie perculay.dhe flgpgedefined-ay ¢i20 ridgs glppg an

versati | i flexihility,.,and. potential f to
C S Pl 5 WA 12 B S Pl PE a7 o
for gé £ RiE M owaRliA S85rd-am pdetd@6 of 28, 5 RIBthe AltroRbraimaaLt e
enbodi nent of a cutting-head 108. Cutting-head 108 is
si M hevembly abovastiier sints 12¢ mntl thecrh postsar akaye 8i6tsd@sand bed
above in that it holds a cutti n% bl ade assenbly (not

showrprdpfogsfidsrwithinghe sigth (24 dBBKNoR T¢P BieryrolssehRut 182 and
o AR P PR et s
36 i QedehiBly 108 a@bd¥Bine fktioR Kihd 113, ARethéramkendelizrihe Wi th
the structure defining a plvot hole onto an

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 to 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.
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alternate enbodi nent fixation ring 118, shown in FIG
12. 16 During assenbly of the m crokeratone 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
sane way as elevation dowel pin 56 and arm posts 26
or 28, to hold the m crokeratone assenbly 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 about the pivot structure 126 within groove
128 during novenent of the cutting-head assenbly 108
across the fixation ring 118. Another difference
between fixation ring 118 and fixation ring 34 is
that no fl anges. 13sRovapattiabdctspettivé ew bien atbroate 124
because the arm posts of the alternative enbodi nent
ass oembediraeript the miciseratere gerparatingdher@utting-Head 98 apthe

I 27. .Th f h f i k
£ i g Pefer i R eRiiRg e pierEerb R, i el Tl ERGRE A 1 °
with ang f6%te QneiPQpSrated aRistaAB oA BORS b%ih@ fﬁ?‘f‘: Ws

Wi th ot or groove 130, seen in FIG 1

Si m foihed i devetdrm 7164, drréCapadimg 38wiviak is prefetdblysbody t he
m crokeratone is maintained in a |level position

r el afibyem wisieglinys fo1 epsigneleaninotand Aderiaving PP‘H@ 118 to

provi de a snoot h 'v&}in mot i qn. of f. ' Qﬁ qﬁone
acr o§§°'?'ﬁe.ﬁg°"ﬁ ve F‘cfse Iy es"‘é'ﬁg‘r“’e%?% t';e}%1 ‘fﬁr%% &k @{9 16
and ghfl134 %3@1:&‘6%9&%@&?11&&89@1&@ BiWhRAS{IE BA tdlhlgh t he
same function as’indents 80 on

portions of arm 136. The alternate 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.
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arnms 78, as a cutting-head locator. 17 FIG 13 shows a
partial perspective view of an alternate enbodi nent
of the m crokeratone incorporating the cutting-head
108 and fixation ring 118 Including a suction post
132. It is noted that drive arns 134 and 136 are
generally separated a di stance shown at 138 by the
spurs 140 formed in drive arm 134. This spaci ng 138,
which is preferably about 0.5 nmwi de, allows for
easi er cleaning and autocl aving of the m crokeratone
drive assenbly. 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
al ternate enbodi nent m crokeratone 142 using the

cutt ie-gleimt assenbly and fixation rings of FIGs. 11 -
13 also preferably includes an outer sleeve 144 for
at t achi n@ misekeratome fol d& ih aphtHalnicsurgesy compds$iagai sm and
specifically drive arm 134 via threads 148 as shown.
18 LLOYD akesfinkdige;Cl aim 1. A microkeratome for use In

ophthal m c _surgery conmprjsing: . a bar-link drive; a
cutting- ﬁecélg'“%'gﬁ?%’(??’{?gig? %S&twﬂ%r W9V K dr i ve;

a fixation ring coupled to the bar-link drive; and

LLOYD WISE

wherein the bar-link drive moves the cutting-head

at least partially across the fixation ring.

2. The microkeratome of claim 1 further including a controller connected
to the drive 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 drive includes a snap-on connector requiring less than

360° of rotation of the cutting-head relative to the drive.

4, The microkeratome of claim 1, wherein the bar-link drive 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 fing.
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a fixation ring coupled to the bar-link drive; and
wherein the bar-link drive noves the cutting-head at

| east partially across the fixation ring. 2. The

m crokeratone of claiml further including a
controll er connected to the drive and fixation ring
to control the novenent of the cutting- head and the
attachnment of the ring to the patients eye. 3. The

m cr okeratone of claim1, wherein the connection of
the cutting- head to the drive includes a snap-on
connector requiring less than 3600 of rotation of the
cutting-head relative to the drive. 4. The

m cr okeratone of claim1l1, wherein the bar-link drive
includes two (2) drive arns wherein each armincl udes
a | i sk piThe mizeakhratomelof ¢iaim 4, ‘ivhuréinltliele@vaios piotof '@elt"btatiorh at
one of the link pins mates with an el evati on in and

t he ot hefingags iedpd thegthenlink pinabayaa et of tﬁ%f’ﬁt‘%'ﬂgé%
ring. 19 LLQI hee%gofaéwm-glg?fﬂ 0&19{&{1:@1519% 8'1‘ gl ai m 4,

wher ei n tTP S 'eVaLr on xatron ring acts to
hol d the other link pin above a slot of the fixation
ring to Inprove the ease of assenbly of the drive

ont 06t he The mixrokeratomernfclai®. 1, Whareinthedikedncitdesre lefifrightl ai m
1, wherein the drive includes a left/ri ector

that is &fledenibatis afenaele TRYeadldelyeana ﬁa’gf"c’f\‘"f’" % ti on

of t h.e drive 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 iocator

for angularly positioning an axis of rotation of 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.

20
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drive for a patient's left eye and a start position
for a patient's right eye. 7. The m crokeratone of
claim1 further including a cutting-head |ocator for
angul arly positioning an axis of rotation of
cutting-head. 8. The m crokeratone of claim7, wherein
the cutting-head | ocator includes indents on opposite
sides of the cutting-head for providing |ocation for
both left and right eyes of a patient. 9. The

m crokeratone of claim?7, wherein the cutting-head
locator includes resilient spring-like arns. 20 LLOYD
WSE 10. The microkeratonme of claim1l1, wherein the
fixation ring includes structure extending beyond a
bottom nost part of an annular ring and raised above
t he hat t ohe mizsikerptame ofxflairh H pwisenetnitha fixatiomdngfimmatudas | owi ng
the mcrokeratone to be rotated about a patient's eye

wi t hout |smcé+f¢ @@ﬁ@@ beypprgh R Petiem-mest P%Htfé" ARy "%%Hr ow,

or cheek I ‘a v-e ergo cgrr?%%gtat PtnFthO];nn%,a r|n ran"‘ﬂer
t he bar- [ 8? priee: ¢ b NK HQ|ve

12. The mlé"&k‘alﬁﬁfnﬁtt@@ro&fedcdb&h@pllﬂent@\%%rv@théhﬁrﬁlﬁference
four-bar link drive conprises a slider-crank

nmechani s from the patient’s nose, eyebrow, or cheek.

11.  The microkeratome of claim 1, wherein the bar-link drive comprises a

four bar-link drive.

12.  The microkeratome of claim 11, wherein the four-bar link driVe

comprises a slider-crank mechanism.

13. The microkeratome of claim 12, wherein the slider-crank mechanism

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

14. The microkeratome of claim 13, wherein the pivot hole and the slot

are generally on opposing sides of the ring.

15.  The microkeratome of claim 13, wherein the pivot hole and the siot
cause the cutting head to move in an arcuate path across the fixation

ring.

21
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13. The m crokeratonme of claim 12, wherein the
slider-crank nmechanism includes a pivot hole and a
slot fornmed on the fixation ring. 14. The

m cr okeratone of claim 13, wherein the pivot hole and
the slot are generally on opposing sides of the ring.
15. The m crokeratone of claim 13, wherein the pivot
hole and the slot cause the cutting head to nove in
an arcuate path across the fixation ring. 21 LLOYD
WSE 16. The mcrokeratone of claim 13, wherein the
pi vot hole and the slot cause the cutting head to nove
in alinear path across the fixation ring. 17. The

m cr okeratone of claim 12, wherein a |length of the
slot determnes the |length of translation of the

dr i vasereqhamickokeabress claitnhia, whexaki the pivetihnlg and Be siéhe

m crokeratone of claim 12, wherein the slider-crank
mechani sreauseris qytlieg head te avain e liRpaspa acress NedePBR t he
fixation ring and a pair of rails for causing the
cutting- "8%d assenmbly to move along a path defined by
the rails across the fixation ring. 19. The

m cr okeratone of claiml| further Including a

t r ana at iTha midrakpratome of claim 12, wherein a length of the slot

determines the length of transiation of the drive mechanism across

the fixation ring.

18. . The microkeratome of claim 12, wherein the slider-crank mechanism
inciudes 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.

19. The microkeratome of claim 1 further including a translation stop

intemal to the drive for allowing adjustable hinge-width.
20. The microkeratome of ciaim 1 further including a motor for

automatically driving the cutting head at least partially across the

fixation ring.

22
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internal to the drive for allow ng adjustable
hi nge-wi dt h. 20. The m crokeratonme of claim| further LLOYD wise
including a notor for automatically driving the
cutting head at |east partially across the fixation
ring. 22 LLOYD WSE 21. The m crokeratone of claiml
further including a notor for oscillating a bl ade
assenbly within the cutting head. 22. The
m crokeratone of claiml further including a first
notor for automatically driving the cutting head
assenbly and a second notor for oscillating a bl ade
assenbly within the cutting head assenbly. 23. The
m cr okeratone of claim4 wherein each armincludes a
link pin, such that the link pins mate with structure
f or med. orThe nierdkieretvinie oficlaimrdurtiieoinclgdingd mefot farsosdiflativig
mechani sm at | east partially across the fixation
ring. 24.2biade apsepplypihin thesulipg hegdai m 23 wherein a
pi vot hol e-of the fixation ring includes an
i ndentation for mating with a knob of the cutting-head
for bel dithg mfdkediormeREcidimNutHePHciadiyrirst nidt@forof t he
fixation ring. 23 LLOYD W SE

automatically driving the cutting head assembly and a second motor

for oscillating a blade assembly within the cutting head assembiy.

23. The microkeratome of claim 4 wherein each arm includes a link pin,
such that the link pins mate with structure formed on the fixation ring
for guiding the drive mechanism at least partially across the fixation

ring.
24. The microkeratome of claim 23 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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25. The mcrokeratonme of claim1l further conprising: a LLOYD WISE

cutting bl ade assenbly held within the cutting-head;

5 wherein the bar-link drive including a notor; and,
wherein the notor causes the bar-link drive to nove
the cutting-head at Ileast partially across the
fixation ring and wherein the notor causes the cutting
bl ade assenbly to oscillate as the cutting head
assenbly transl ates across the fixation ring so that
a flap of corneal tissue is fornmed on the eye. 10 24
LLOYD WSE 26. The m crokeratone of claim25 further

i nQlsudi Ng FhERNrbIrhBMmeGTRRGAE I SRIrthér dohfpriddg: | | nk drive
and the fixation ring to control the novenent of the
cutting- head and the attachment of the fixation ring
to the patient's eye. 5 27. The m crokeratone of claim
25, wherein the nect | of .the. cutting- . head to the
o -1 kit PURe RBAR A B e Wi CR mlentelaui 11 ng

| ess than 3600 of rotation of the cutting-head

rel ative tWhemsin thepar-lipkdriyg ipgluding a mofer; @ndy oker at one
of claim25, wherein the bar-link drive includes a 10

| ef t/ ri ght wheleacthe motdratauses tlad bazrimkideivg toroweabiescutting-head at
between a start position of the bar-link drive for a

patiénpartiallyeddross e fixalion ririgodnt Wiksdih tHE mbIOF causes the cutting blade
patient's right eye. 29. The m crokeratone of claim

25 s PldoseliRtePRTthé bithing héad@istenily baHdlatB@Ecross the fixation ring

so that a flap of corneal tissue is formed on the eye.
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link drive. 15 30. The m crokeratone of claim 29,

wherein the four-bar link drive is a slider-crank. 25 LLOYD wisE
LLOYD WSE 31. The m crokeratone of claim 30, wherein

the slider-crank includes structure formng a pivot

hole and a slot on the fixation ring for causing the

cutting- head to nove in an accurate path across the

fixation ring. 5 32. The m crokeratonme of claim 30,

wherein the slider-crank includes at |east two slots

for26ed on Thenfi¢rekdratomerdfretpimard$ farther inclodingai dosatrdlder connected

causing the cutting- head to nove along a path defined

by té b BaRilink deist @8 tHelTatibX ﬂh'% @ cdritl thedBovelidit of the cutting-
m cr okeratonme of claim25 further including a

tr Eh%§(!l Qﬁd ﬁg .aﬁ&c?g%ﬁlneot]ﬁteq{xgﬁé)n hﬁg Eadjn%egn ie t%% e.dr ive for

al  owm ng adj us I nge-w dt e ronic
transl ati on stop. 26

27. The microkeratome of claim 25, wherein the connection of the cutting-
head to the bar-link drive includes a snap-on connector requiring less than 360° of

rotation of the cutting-head relative to the bar-link drive.

28. The microkeratome of claim 25, wherein the bar-link drive includes a
left/right selector that is alternately moveable between a start position of the bar-link

drive for a patient's left eye and a start position for a patient's right eye.

29. The microkeratome of claim 25, wherein the bar-link drive is a four bar-
link drive.
30. The microkeratome of claim 29, wherein the four-bar link drive is a

slider-crank.
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31. The microkeratome of claim 30, wherein the slider-crank includes
structure forming a pivot hole and a slot on the fixation ring for causing the cutting-

head to move in an accurate path across the fixation ring.

32. The microkeratome of claim 30, wherein the slider-crank 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.
33. The microkeratome of claim 25 further including a translation stop

internal to the bar-link drive for allowing adjustable hinge-width and an electronic

translation stop.
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