Office de la Proprieté Canadian
Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2431794 C 2007/10/30

(11)(21) 2431 794

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2001/11/28

(87) Date publication PCT/PCT Publication Date: 2002/06/20

(45) Date de délivrance/lssue Date: 200/7/10/30
(85) Entree phase nationale/National Entry: 2003/06/13

(86) N° demande PCT/PCT Application No.: US 2001/044460

(87) N° publication PCT/PCT Publication No.: 2002/04 7590
(30) Priorité/Priority: 2000/12/15 (US09/738,129)

(72) Inventeur/Invento
CULL, LAURENC

(74) Agent: OSLER, H

51) Cl.Int./Int.Cl. A67F 9/0713(2006.01),
A61F 9/007(2006.01)

I.

= J., US

(73) Proprietaire/Owner:
BAUSCH & LOMB INCORPORATED, US

OSKIN & HARCOURT LLP

(54) Titre : ENSEMBLE TETE DE COUPE POUR MICROKERATOMES A COMPRESSION NULLE
54) Title: ZERO COMPRESSION MICROKERATOME CUTTING HEAD ASSEMBLY

AT by gy F ot e R TV e et e i L Ly OR8] gy P
- " Armaidg PRt e TR ey B Pt b ) el P by P

20 1 W by e g iy gy pog g § P Rk T nd*-u.fm-q-;unq ¥ gl T sl £ PR T Bt Wi PR, PP ST Y A S SRR e TV Y q-n'ﬂ‘i;m‘*[‘Wm’}

(57) Abréegée/Abstract:

)

A microkeratome cutting head assembly (10). A cutting blade (14) of the assembly (10) has a nominal length and presents forward
cutting edge (22). An applanation member (12) for applanating a cornea of an eye includes a trailing portion (18) having a curved
section presenting an apex (20). The forward cutting edge (22) of the cutting blade (14) of the nominal length is positioned relative
to the apex (20) so that together the forward cutting edge (22) and the apex (20) define a desired thickness of a flap to be created
from the cornea such that the flap I1s essentially not compressed.
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(57) Abstract: A microkeratome cutting head assembly (10). A cutting blade (14) of the assembly (10) has a nominal length and
presents forward cutting edge (22). An applanation member (12) for applanating a cornea of an eye includes a trailing portion (18)
having a curved section presenting an apex (20). The forward cutting edge (22) of the cutting blade (14) of the nominal length is
positioned relative to the apex (20) so that together the forward cutting edge (22) and the apex (20) define a desired thickness of a
flap to be created from the cornea such that the flap is essentially not compressed.
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ZERO COMPRESSION MICROKERATOME CUTTING HEAD
| ASSEMBLY

Background of the Invention
L Field of the Invention
The present invention relates to the field of ophthalmic microkeratomes and,

more particularly, to microkeratome cutting head assemblies for cutting a corneal

flap to prepare a patient’s eye for refractive surgery.

II.  Description of the Related Art

The use of microkeratomes in creating a corneal flap for preparing an eye for
refractive surgery such as laser-assisted instuikeratomileusis (LASIK) are well
known. Typically, 2 microkeratome cuts a flap of corneal tissue by movement of a
blade (either oscillating or non-oscillating) across a cornea of a patient’s eye. The
movement of the blade against the cornea typically stops before the corneal flap
becomes detached from the cornea. Such microkeratomes are well known and their
movement may be arcuate, as described in U.S. Patent 5,624,456, titled Automatic
Surgical Device For Cutting a Cornea, by Johann Hellenkamp. However, a microe

keratome may also translate a blade across the cornea in a linear straight-line fashion

which 1s well-known in the art,
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It 1s common for known microkeratomes to applanate, or flatten-out, the
cornea of patient’s eye before the cutting blade of the microkeratome begins to
create the flap. This applanation causes the cornea to form a flat surface so that the "
ilat blade may create a proper thickness of cut in the cornea and provide a surgeon

with a properly sized flap thickness and diameter.

What has not been appreciated until now is the relationship between a cutting
blade’s forward cutting edge and the trailing portion of an applanation member of a
microkeratome cutting head assembly. When forming a corneal flap, it is important
to prevent damage to the greatest extent possible to the thin epithelial layer of the
cornea. Any damage to the epithehal layer of the cornea can cause discomfort and
temporarily diminish sight of a patient. In this regard, it is believed that if the
forward cutting edge 1s not positioned properly with respect to the trailing portion of
the applanation member, compression of the corneal flap can occur resulting in

damage to the epithelial layer of the created corneal flap.

Therefore, there 1s a need to ensure that compression of the created corneal

flap 1s reduced to minimize potential epithelial damage to the corneal flap.
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Brief Description of the Drawings

FI1G. 1 1s an elevational view of a microkeratome cutting head assembly, in
accordance with the present invention;

FIG. 2 is a partial view of a prior art microkeratome cutting head assembly;
and

FIG. 3 1s a partial view of a microkeratome cutting head assembly, in

accordance with the present invention.

Detailed Description of the Preferred Embodiment

Microkeratome cutting head assembly 10 1s shown in FIG. 1 and includes an
applanation member 12, a cutting blade 14, and a recessed area 16 for accepting a
corneal flap cut by assembly 10. Applanation member 12 includes trailing portion
18 having a curved section presenting apex 20. Cutting blade 14 has a forward
cutting edge 22 and a nominal length 24, in addition to a blade holder 26 for

securing the blade within cutting head assembly 10.

Dashed circle 28 generally defines the area which is illustrated in FIGS. 2

and 3 below and 1s a particular concern to the present invention.
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In use, cutting head assembly 10 moves across a cornea of a patient’s eye
where cutting edge 22 contacts the cornea and begins to form a corneal flap which is
held within recess 16 as assembly 10 moves across the patient’s cornea. The formed
corneal flap 1s preferably between
120 micron and 200 microns thick, depending on a patient’s corneal topography, the

required refractive correction, and the particular assembly 10 chosen.

FIG. 2 shows a prior art microkeratome cutting head assembly having a
trailing portion 30 with an apex 32 defined by line 34 that is positioned relative to
cutting blade 36 where a forward cutting edge 38 of blade 36 extends beyond line
34. This results in compression of cornea 40 as shown in shaded areas 42. In
testing, using a computer model simulation, the compression of the corneal flap 44
has been calculated to be approximately 10.9 microns with a blade of nominal
length. This compression rose to 28 microns for a blade length within specification
ltmits but longer than nominal. A shorter than nominal blade Iength resulted in a

compression of approximately 1.7 microns.

This 1s 1n contrast to a microkeratome cutting head assembly, in accordance
with the present invention, such as that shown in FIG. 3. FIG. 3 shows apex 20

aligned with forward cutting edge 22 along line 46 which defines the apex 20 of
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trailing portion 18. As can be seen, a cornea 48 cut by the cutting head assembly of
FIG. 3 does not compress the created corneal flap 50 and therefore, minimizes any
chance of epithelial or other damage to the flap 50 that may have otherwise been
caused by compression. The epithelial layer of cornea 48 can be said to be the

darkest portion 52.

In testing with a computer model, with a cutting head assembly such as
shown FIG. 3, using a cutting blade having a nominal length a compression of 0
microns was calculated. This is compared to the 10.9 microns of compression in the
prior art. A more stark contrast can be found when blades of longer than nominal
length are compared. Testing showed that such a longer blade resulted in

compression of just 3.2 microns. This 1s compared to the 28 micron compression of
a longer than nominal blade in the prior art. Therefore, not only does a nominal
blade eliminate compression but a blade of longer than nominal length causes much
less compression than 1s true of a longer blade 1n the prior art. This reduced
sensitivity to variations in blade length also helps minimize the risk of epithelial
damage during operation of microkeratome cutting head assembly 10. Itis
preferred, that the forward cutting edge 22 be placed within +/- 5° relative to apex 20

to minimize compression of flap 50, as shown by lines 54. If edge 22 is placed
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beyond the preferred +/-5° from apex 20, the compression of flap 50 begins to be

significant.

It will be appreciated that the predetermined distance defined by apex 20 and

edge 22 determines the thickness of the flap created.

Not withstanding the preferred embodiments specifically illustrated and
described above, 1t will be appreciated that various modifications and variations of
the instance invention are possible in light of the description set forth above and the

appended claims, without departing from the spirit and scope of the invention.
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What is Claimed Is:

A microkeratome cutting head assembly comprising:
a cutting blade having a nominal length and presenting a forward cutting edge;

an applanation member for applanating a cornea of an eye and including a trailing

portion having a curved section presenting an apex; and

wherein the forward cutting edge of the cutting blade of the nominal length 1s
positioned relative to the apex, such that the forward cutting edge and the
apex together define a desired thickness of a flap to be created from the
cornea, such that the flap 1s essentially not compressed, thereby

minimizing damage to the flap.

The assembly of claim 1 wherein the flap thickness is between 120 microns and

200 microns.

The assembly of claim 1 wherein the forward cutting edge 1s positioned within

five degrees relative to the apex.
A microkeratome head assembly comprising:
a cutting blade having a nominal length and presenting a forward cutting edge; and

an applanation member for applanating a cornea of an eye and including a trailing
portion having a curved section presenting an apex wherein the apex and
the forward cutting edge cooperate to define a distance which creates a

given corneal flap thickness to be formed from the eye, such that any
compression of the corneal flap will be minimized during operation of the

microkeratome head assembly.

The assembly of claim 4 wherein the distance between the apex and the forward

cutting edge 1s between 120 microns and 200 microns.

The assembly of claim 4 wherein the forward cutting edge i1s positioned within

five degrees relative to the apex.



CA 02431794 2003-06-13
WO 02/47590 PCT/US01/44460

(‘1-‘ STV ARy 4T ol PR TTVEES Nt vt g by L | PN ¢ L8 B8 g P
RS ¥ ampye LT - kY SR W P Yy vt P e
w:m%msmﬂwamwrunw{uawmQ rMmmtmwmmmmmwn;q-..“.-;g,{-[-wmm,>\
r
ﬁ el
/‘/
/:/r’

1/2



CA 02431794 2003-06-13

WO 02/47590 PCT/US01/44460

'~

&

Stk

h
L]
uzn
1
1
4

o

i
erran
4
L/

. Lad
LA e ] 5 S
ol
.,
i
» -
~ ¥
¥,
J‘1 >
u x , -
3 £,
& <t . > -
. 3 s .1’{ =
rd T LAY ¥
v = A D 4T
: A \‘z 3 : t o *o
h ~ f) # - - & .

3

R 25
- 0 ad

P o - — % e ] I atng i Y 1§ a ") W I'Fd P IR A o i r
PR B e S R O R I e A TS
- » prpri

R

Py -y . el gy £y u b b - - 4 :'-,-:' 1 ‘: 4 T A [ ‘. pA- gLt
ST e N T AR R I SRR IR T et 2N A e
P LS FeSehie R — e S i itenf T
- : ’ '} o L R 4 > v o €U ] Q:M A- &1’ 'jd; 7= ¥ M}_,.“k':.&"m’;r t\ ~Ty it{;Nx_?o.‘:.
d : : & W\ gt ARy

s - . . —= p . g Vi, iy vl £ u“a."f"‘t o=l > "‘;"\I A .E‘Z“ " -w.l-ia‘g‘\- o)
S ———— B - oom § 8 i e et A T LEAN T T T b TE £ S LR o BN S ISR O eI R F T LS Tt am o WAR e WL Xy o L AT PN g1 * ¢
e R e Bk b b b AT S SRR R O A S R R R Sl o L e S e X

gle M Lo R AT 1 - A - Ty N n YRS TN TENET AT NN CUTTTTTY R F SR - R My
N Aol AT TR A e L S TR IR AP I R R B SR a2yt »:’ ;13*::’5- | P

T G X

R T P R T S AT LA om—
T R 1 T DACECS g S FYSRIA S 57 A S AN B i N A RS S SR S i R

Fla

[~ e all G I NS Lt O gt W BNRRrn A P, " -
b
o

oo

2 ;5
B H 34y
+ S 5 N 4
- [’ - - £ Ty T
) - ‘ = T Tiiz- ]
7 -y v  { "'i ™ ¥ f 7e— . 34 2 P(
" y ._ Y, | ;
K, N ) A — ; ‘
7 - P - - T ) e
(73 ', ~ ) 2
- A 1) P o -:_ 4 X < p Ii ’ - . 3
o ) 5 h - i £ n&, pd , ; ‘
y » &‘. ~ N + ¥
- . gﬁ ‘ . ‘-I 4
1 ‘ X I 14 3'.' Ay ; =
2 " .... {"h, T _w ; -
? e = 4 ¢ 2 . ﬁ ﬁ '19}.‘3} -t 2 1 _
-j pf 1.’ - ,’t‘ “'}'0 . %‘z,hh}" ™ - ‘”"}- Y
v ] : : : Sl <iabaz i P s S
2 - Ap% e ) ¥ - ’ ~ & 'y ’c - Ay A
. +5 a o _.’.‘_’ iﬂ“ 3o ¢ ) 4 I 4.44;'\: e
i NN‘T — : v . ; 1 . 1 . > . A g s ;-,:-{;-,'.'"a 3 e [ oy S A
v, ? ) A U5 o
™ M Lo b e T . n,‘. . - < « aX, "E ] ”}.,j"_‘g 'b -~ .\‘ ",
B .3 £ A - ) l}?‘ ’ It‘- dﬂ *
et Sl : T PP i
- ' (“ 2 r ] ;‘I A -
r, N e, = b X, — X 4 ~ 3 & >
. - -’h 3 ey - * n’%?? f-ﬁ.‘}lv"
T, vt Py Sy 13 A 234 o~ v
{ AL T %3: g o - [T, 3 - ‘ i‘ 'R-“.: o0
. 5 . = ] » | ] ;E d - -l
' ¥ > A ") 3 »ii‘ r .»":\-13‘ 3
- > TN L 8o 1! : L¥EAN A X 1 Y2 ¢
Airetk ) g 7 e - ¢ - = e - . Y A - “«‘i
.n'"lﬁl o e 2 3.. a - A 3 S0 ey :i = T - s-- }‘;; i sé' tﬁﬂ) ¥ 1“;"’ 1 :
" Y \l" “_,3' . — ¢
- Ty O 4 3 :.vﬂ‘.“d.. < 243 YA -
B > ? 2y - "V -j-’ g - o on & ;‘{?{"‘{l& ﬂ!',w'.:‘.ﬂ .:‘}‘:é U
; : ‘ . - ? : 5 o® "'1 ;- . "4" ‘ — ’ g i‘:"-’“h: = . \'-\V--III»A = 'ﬂ‘\?}g‘(‘ 1%
" 34 a ﬁ;o ~-- N :4'_’!."" s n"'t}: ‘#.' =) izgi‘jb&x',lhu .ﬁ...'!c e - rt’«l‘{.h‘-wj..
- ; y ' - 2y . 3 H . Yy~ o ’ H v X “owly 1”:?'" - ‘.::.Q;v v Ly é"o
IRy e AATy St it A S ST A FAAY RO TS A L o Dol Sh St 2 ) £ 4 S P e X SR 2501, : T atiA Z 2 o, S pgudes A XY e
-’{;ﬁ l". Nl Tt ‘é‘ .WWM'! ~M§}s"ﬂ !“-,1—‘{- J:m‘%%m&m%ﬂcbﬁ}:b,@w4 q T . T W - 4 rl’)‘:-!}"l“ j&‘]? . \\'\.‘31 .\i! ‘i ..s....:jr;f.{.‘\‘ ’\
- ~ ! - INH ’ " g . _.’1_ )
El 3 : - TN T B il
“ v - e a 482 o "o A I
T S e T N N T T L R N g ELTUESI gl Eh nlp
".‘M‘ - i"gé’#t ..n«"l‘rsh., M‘{“ J‘i‘lﬁsﬁ 'l‘:‘ it -ty !'ﬁ‘hl;\‘fg&ﬂ;‘{& k""\g:[,_ ‘) -.l..'| _‘t, ;}_&f_“s}' ._,v‘: .T&&,‘{E.&\ !"w rte E2Y s*?f.:.u'-"!: O ) iy Soset et heo g X‘th.t;&d- b . :.'al I
N p a [y ————— ) . al Al h - ~ YT g ' ey % gun 4 f . A~ 3 '\-’:k . (- ’
PR 25 oM IR 7 A S0 TR MM S BT A LAY o i 3 03 TR DA B AT AR 3 S B e 3
[ARNIT X ’ [y, e 3 iy rhr4u . LA g -~ - ‘- bt are = Ik TR ,:;'Q'; '
BN, 7y TRV LT e LS \ VT BT TS ol Y S VARG ek Y A TR W ey 1 B U E LR S o s ) PR it !

Fle S 1T




20r 1 W ll By e g maipivlipy gy pinge gt § P8 Bl e T nl*u..[

AT by oy F ot e R TV e et ey M L1 |y ORI o L8 B 7D gy P
- 3 F"ﬂ“'_|’lr"'~'+u'tltl e LN BN | #' ‘rrﬂlr*'ﬂf “Id*iwwm*b.q..h*"‘*

o e L 8 b el ki e Fn R T Bt Wil PR, MY ST Y A DS TR A TR Y ) Tn!ﬂ.".‘#.a*‘[wm,t}

)



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - abstract drawing

