M crokeratone Cutting-Head For Use Wth A Single-Bevel
Cutting- Bl ade Assenbly Background of the Invention: 1.
woielstsgXi4t he |1 nventi on The present invention PET/US2004/041448
related to mcrokeratones for cutting corneal tissue
of a patient's eye, including formng a corneal flap
for LASIK surgery. Mre specifically, the present
invention is related to a mcrokeratone cutting-head
for use with a single-bevel cutting-blade assenmbly. 2.
Description of Related Art: It is well known to use a
n1crokeratone to cut a slice of corneal tissue froma
patlent s eye. Typically, the corneal tissue is
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The present invention is related to microkeratomes for cutting
corneal tissue of a patient’s eye, including forming a corneal flap for LASIK
surgery. More specifically, the present invention is related to a microkeratome

cutting-head for use with a single-bevel cutting-blade assembly.

2. Description of Related Art:

It is well known to use a microkeratome to cut a slice of corneal
tissue from a patient's eye. Typically, the corneal tissue is removed from the
patient’s eye for corneal graphs or more recently, a corneal flap is created
prior to a patient undergoing laser-assisted in-situ keratomileusis (LASIK)
surgery.

It is important for the surgeon to know the thickness of a
patient’s cornea prior to forming a corneal flap and it is also important that a
known or thickness of corneal flap be formed. This then allows the surgeon to

safely remove the necessary amount of corneal tissue from the patient’s eye



safely renove the necessary anobunt of corneal tissue

fromthe patient's eyeto correct the patient's
weyessiogétiy and yet, |eave a sufficient amount 8CT/US2004/041448

corneal tissue to prevent post- operative

conplications. Typically, mcrokeratomes have been

desi gned for use with cutting-bl ade assenblies forned

fromrazor blade stock. Such razor blade stock is
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some advancements include U.S. Patent 6,554,847 B2, entitled Zero
Compression Microkeratome Cutting Head Assembly and U.S. Patent
Application Serial Number 10/334,358 filed on December 30, 2002, entitled
Microkeratome Cutting-blade Assembly, both of which are assigned to the
present assignee and incorporated herein in their entirety by reference.

From the teachings of the prior art, it is known that the corneal
flap should not be compressed and that there is a preferred area relative to
the cutting-head in which the cutting edge of the cutting-blade should extend.

in addition, there are new advancements in microkeratome
blade assemblies. Such advancements include the use of ceramic materials
for the cutting-blade instead of the commonly used razor blade stock. Some

examples of ceramic blades include U.S. Patent 6,615,496 B1 entitled Micro-



In addition, there are new advancements in
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cutting-blade i nstead of the commonly used razor bl ade

stock. Some exanples of ceram c bl ades include U S

Patent 6,615,496 Bl entitled M cromachined

Cutting-bl ade Formed From {211} Oiented Silicone and

assigned to Sandia Corporation. Another exanple of a
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a single-bevel cutting edge as opposed to the multi-bevel cutting edge of the
razor blade stock.

it has come to be appreciated that the use of a single-bevel
cutting-blade assembly in a microkeratome designed for a multi-bevel cutting-
blade assembly requires special orientation that is not readily apparent.
Therefore, it would be desirable to have a replacement cutting-head fora
microkeratome which accommodates a single-bevel cutting-blade assembly

but yet achieves similar corneal flap results compared to the use of a multi-

bevel cutting-blade assembly formed from razor blade stock.

Brief Description of the Drawings:
FIG. 1 is a side elevation view of a multi-bevel cutting-blade

assembly;



m cr oker at one whi ch accommodat es a si ngl e- bevel

cutting-bl ade assenbly but yet achieves simlar
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mul ti bevel cutting-blade assenbly formed fromrazor

bl ade stock. Brief Description of the Drawings: FIG 1

is a side elevation view of a nmulti-bevel

cutting-blade assenbly; FIG 2 is an enlarged portion

of FIG 1; FIG 3 is a side elevation view of a
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including an orientation of both a nulti-bevel
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FIG. 6 is a cutting-head with a single-bevel cutting-blade

assembly in accordance with the present invention.

Detailed Description:

FIG. 1 shows a multi-bevel cutting-blade assembly 10 which is
well known in the prior art and includes a blade holder 12 and a cutting-blade
14 which is held within a cutting-head of a microkeratome, such as a
Hansatome™ available from Bausch & Lomb Incorporated. Dashed circle 16
identifies the cutting edge portion of cutting-blade 14.

FIG. 2 is an enlarged section 16 showing a portion of cutting-
blade 14 and identifies a typical cutting edge of cutting-blade 14 formed from
razor blade stock. Numerals 1, 2, and 3 identify three different bevel angles
formed on cutting-blade 14. This is typically found on razor blade stock, such
as that available from American Safety Razor. And has been taught in the

prior art, the cutting tip or actual edge 18 preferably is oriented relative to a



Hansat one(tn) avail able from Bausch & Lonb

I ncorporated. Dashed circle 16 identifies the cutting
wedges/oseritsi on of cutting-blade 14. FIG 2 is aRCT/US2004/041448

enl arged section 16 showi ng a portion of cuttingblade

14 and identifies a typical cutting edge of

cutting-blade 14 forned fromrazor bl ade stock.

Nunerals 1, 2, and 3 identify three different bevel

angl es formed on cutting-blade 14. This is typically
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from Anerican Safety Razor. And has been taught in the
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preferably is oriented relative to acutting-head such

that the corsgaitlyf bating-lddetassompliessset dsehatestown in FIG. 3
cutting tip 18 and a cutting-head (not shown).
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(poly(methyl methacrylate)). For cutting-blades 24 formed from ceramic or
other materials, it may be easiest to form a single-bevel cutting edge as
shown within dashed line 26. FIG. 4 is an enlarged area 26 showing a single-
beveled edge 28 and a tip 30. It has come to be appreciated that when
placing a single-bevel cutting-blade in a cutting-head for a microkeratome
originally designed for use with a multi-beveled cutting-blade assembly, that at
least two factors need to be considered when orienting the single-bevel
cutting-blade in a cutting-head.

First, the cutting tip 30 of the single-bevel cutting-blade needs to

be placed at the blade-edge point 32 to achieve the same corneal flap
thickness as that of the multi-beveled cutting-blade 14. Typically, for a 180

micron head, the blade-edge point 32 will be .0044 millimeters below the



other materials, it may be easiest to forma
si ngl e-bevel cutting edge as shown wi thin dashed |ine
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singl ebevel ed edge 28 and a tip 30. It has cone to be
appreciated that when placing a single-bevel
cutting-blade in a cutting-head for a mcrokeratone
originally designed for use with a multi-bevel ed
cutting-bl ade assenbly, that at least two factors need
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cutting-blade in a cutting-head. First, the cutting
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shear-face angle is formed along a line extending from the bevel angle 1 of
FIG. 2. Bevel angle 28 of FIG. 4 should therefore be oriented to fall along and
form the same shear-face angle 44 as that formed by the multi-bevel blade
14.

FIG. 6 shows a cutting-head 46 including a cutting-blade
assembly 20 having a single-bevel cutting edge 28. Cutting-head 46 includes
a slot 48 allowing cutting-blade assembly 20 to be oscillated as the cutting-
head 46 is moved across a patient's eye (not shown). The single-bevel
cutting-blade assembly 20 is oriented within the cutting-head 46, such that a
shear-face angle and blade-edge point are each approximately the same as
those for the multi-beveled cutting-blade assembly. By having the shear-face

angle the same for the single-bevel blade assembly 20 as that for the multi-



i ncludes a shear-face angle shown at 44 and is
typically 35 for the Hansatonme (tn)but coul d be other
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is formed along a line extending fromthe bevel angle
1 of FIG 2. Bevel angle 28 of FIG 4 should therefore
be oriented to fall along and formthe sane shear-face
angle 44 as that fornmed by the nulti-bevel blade 14.
FIG 6 shows a cutting-head 46 including a
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cutting edge 28. Cutting-head 46 includes a slot 48
abt@vih8 ol figireaadrensatain i Lihg dirdotedinto the abegals
the cuttinghead 46 is noved across a patient's eye
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Oi1s oriented within the cutting-head 46, such that a
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C%ﬁatd.en sglm"i‘)?j Z@Edoriented within the cutting-head 46, such that a shear-
face angle 44 and a blade-edge point 32 are each approximately the same as
those for the multi-bevel cutting-blade assembly 10.
The single-bevel blade 24 has been shown to have the beveled
edge 28 oriented on the top side or nearest the holder 22. As those skilled in

the art will realize, it is possible to orient the beveled edge 28 on the opposite

side without departing from the scope of the present invention.



the cutting-head. A replacenent cutting-head 46
i ncludes a cutting-bl ade assenbly 20 having a
weoeiznglsstevel cutting edge 28. The cutti ng- heaBCT/US2004/041448

includes a slot 48 that allows the cutting-bl ade
assenbly 20 to be oscillated as the cutting-head 46 is
noved across a patient's eye. The single-bevel
cuttingbl ade assenbly 20 is oriented within the
cutting-head 46, such that a shearface angle 44 and a
bl Zgle-.erge poi nt 32 are each approximtely the sane as
tl‘ @M% the nulti-bevel cutti ng- bl ade assenbly 10.
The singl e-bevel bl ade 24 has been shown to have the
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the holder 22. As those skilled in the art wll
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on the opposite side without departing fromthe scope
of t heapserstyphaving ernpwn sheal-aicaangle andraablpdesdappoint,
cutting-head for a m crokeratone, wherein an original
cut t i nthehepthcamentiadiingleend exmprtsingdii t h a nul ti - bevel ed
cutting-bl ade assenbly having a known shear-face angle
and a blcttingesiade assentbly haning apingteebeve! celting edgeshead
conprising: a cutting-blade assenbly having a
si ngl egeig-eetidtinciading gesjot allewingitng chitagbladel asgemplydo
slot allow ng the cutting-blade assenbly to

be oscillated as the cutting-head is moved across a patient's

eye; and

wherein the single-bevel blade assembly is oriented within the cutting-
head, such that a shear-face angle and blade-edge point are
each approximately the same as those for the multi-beveled

cutting-blade assembly.

2. The cutting-head of claim 1, wherein the single-bevel cutting-blade has
a shear-face angle of about 35° and a blade-edge point about equal to

a desired corneal flap thickness.



be oscillated as the cutting-head is noved across a
patient's eye; and wherein the single-bevel blade
wagesmesy4i s oriented within the cuttinghead, sathstdansi44s

a shear-face angl e and bl ade-edge point are each

approximately the same as those for the nmulti-bevel ed

cutting-bl ade assenbly. 2. The cutting-head of claim

1, wherein the single-bevel cutting-blade has a

shear-face angle of about 35 and a bl ade- edge poi nt
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cutting-head for a m crokeratome conprising

cut t i regedttragthéant inchiiding aaslet fot hcbldlnglﬁﬁlﬁﬁllﬂ@eael CUttan -blade

singl e-bevel cutting-blade assenbly, such that the

cut ti ng- bl adseraslyestuhythaisthe sulting-hiasie assembly is oscillated as

cutting-head is noved across a patient's eye; and

wher ei n t hehstutting-head issnbed, acsossa patint'sieye; and

si ngl e-bevel cutting-bl ade assenbly will be positioned
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provi de a known corneal flap thickness w thout
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claim3, wherein the single-bevel cutting-blade has
blade-edge point to provide a known corneal flap thickness

without compressing the corneal flap.

4. The cutting-head of claim 3, wherein the single-bevel cutting-blade has
a shear-face angle of about 35° and a blade-edge point about equal to

a desired corneal flap thickness.



a shear-face angle of about 35 and a bl ade-edge poi nt
about equal to a desired corneal flap thickness.5 A
woeplsasgrent cutting-head for a mcrokerat one, PGIAISEI0M 041448
an original cutting-head was designed for use with a
mul ti-bevel ed cutting-bl ade assenbly having a known
shear-face angle and a bl ade-edge point, the
repl acenent cutting-head conprising: a cutting-head
including a slot for holding a single-bevel o
It t i yraplaadmenssuttitd-ieadiorla miccnkeraiemeuwheraty-an erggnal
assenbly may be oscillated as the cutting-head is
noved @eingsitead Wi desigriesl feryese wittta whdi-bevelecheutingblads
ori ented, such that the single-bevel cutting-blade

ass e agembly hahigrosidwrostedrfacehangte and hdiadeterge il e
and a bl ade- edge poi nt each approxi mately the sane as

t hose thekegimBit ciittihghebe domptisingg- bl ade assenbly. 6.
The cutting-head of claim5, wherein the single-bevel

cut t i ngelliRglRefrmcRdmgensiof foe Roldingl sinfledieveitcuBBgetiade

bl ade- edge poi nt about equal to a desired corneal flap

t hi ckness. ggsembly, such that the cutting-blade assembly may be
oscillated as the cutting-head is moved across a patient’s eye;

and

wherein the slot is oriented, such that the single-bevel cutting-blade
assembly will be positioned to have a shear-face angle and a
blade-edge point each approximately the same as those for the

multi-beveled cutting-blade assembly.
6. The cutting-head of claim 5, wherein the single-bevel cutting-blade has

a shear-face angle of about 35° and a blade-edge point about equal to

a desired corneal flap thickness.

10



