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The present application_is ‘& E8nti- ion-In-Part to an earlier filed
United States patent application hg§$§%£%%¥%%¥ No. 08/598, 180 fil ed |
February 7iMERSERD | xeToNIOr B¢ estiker eAn byviBer ebrr eneernwhi CRoRRERN! &fDI ﬁt 0
U S. Patent No. 5,624,456 on April 29, 199/. Fie of the Tnvention e
present i nventFERREE BlDE ASSENBLY ANPoEPNTROL ASSEMBLY JTHEREEPRt us used
during the performance of eye In particular, sent invention
Is directed towards an i nproved cutting bl ade assenbly to be used in

conj unct K O E cal device for cutting the cornea of a
patient's eye h t_l i is.further _di.rected tqwards a control
assenbly 20 f%?Juggﬁﬁﬁﬁﬁpaﬁbﬁéﬁgégﬁﬁg suf gical-devi™ 5EWHPE NF3FpahPe
shut ti ngeatiipoweilsdpphieddt SthhesdeuiteatWaeplitatliens e ref Cart £1 ab |

during t gical cutting_of the cornea. scri,ption of the Related Art
25Unt i | Qgégygtygﬁty §i§ s EG%FUFEVraétivé9 Pr or $GPTRCFAT §5hs S thr deigh
the mye cofbdencdy WRithemhedrviit Aneyeol. 8ssestehtCmt.act, doansysPUL Alril
whi ch have wel | _known di sadvantages for the user. Consequently, in the | ast
sever al %%ar§?97esearch has been directed to surgical operations to change
the refractive condition 30 of the eye, i.e., either to flatten or increase
the curvature of a patient's eye dependi ng upon his or her condition. The
desired obft | operations is that |ight rays passing
t hrough t he | rge | nd, directly anto
the retina sorse o A on Bk P L LR O N AL RS enle A d a2
15 apparatus used during the performance of eye surgery. In

particular, the present invention is directed towards an improved
cutting blade assembly to be used in conjunction with an automatic
surgical device for cutting the cornea of a patient's eye. The
present invention is further directed towards a control assembly
20 for use with an automatic surgical device which is capable of
shutting off power supplied to the device when problems are

encountered during the surgical cutting of the cornea.

Description of the Related Art

25 Until about twenty years ago, refractive errors of 1light
passing through the eye could only be treated with eyeglasses or
contact lens, both of which have well known disadvantages for the
.user. Consequently, in the last several years, research has been
directed to sufgical operations to change the refractive céndition

30 of the eYe, i.e., either to flatten or increase the curvature of
a patient's eye depending upon his or her condition. The desired
result of such surgical operations is that light rays passing
through the cornea will be refracted to converge properly and
directly onto the retina so as to allow a patient to clearly see

35 close or distant images.

Automated Lamellar Keratectomy (ALK) 1is one surgical

~technique developed wherein the eye is first numbed by a drop of
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35 close or distant inages. Aut omat ed Lanel | ar Keratectony (ALK) is

one surgi ogb ogaghni que devel oped wherein the eye is first npobededmgsze drop
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pushed or mechanically driven in a cutting path across the suction ring
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cor nea, %ener.allé a ou& %5 4 go 6 mllineters in diameter, which is then
t 8r figsl
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of the nmueeakematfdmet cuheingdtcRackotRE® EbSagr k@i RAli sROSIHd WkpMidiow
suturing, for _heali n% to occur. The desired result of this procedure i1s
that thetBdPndaY&Fl PIhEPE ankewiedr varnee dbchetecon OO the2@@seitmshs in

Lissue, whpeh Preii desduewr ehiadlikadesir f aGe 19y epUEECt the yaghi entoys,
original nyopic condition. To correct hyperopia under ALK however, 't he
m cr oker BEEHEKRE 2L PPRCcAS| Fhegsedised ok @akesian gles cdeke pasas D vBzert Hehemnraea.

The cut y e.pu LN Lr_origipal. position, wthout., an

r enoval E? g%}%egg 8?h%$g??§s%e%8%£g§]ﬂs%a5? ?ﬁgt ptIr ot ¢ HERGR2 bﬁéﬁmut

i ntreocukartpréswutéinethira time dienetarseswhishedpeniiuh ofii Bergesanea e
again, p Lde refracting. surface which hopef ul i1l correct_the
pati ent’ é%??é?%a?g Yper opt J’clrg t tY%5h S GHRer wﬁ'ﬁ?‘et#écgfs‘éoﬁ%ﬁ%é’ﬁ Fhe
sur gi cal mprookduaesmeoisoriestp @) barfr agtbvet8r 681§iRh1 thes Byford NVAltHRxud he
i ntroduction of |as rII_ pg}ggidures. One such procedure, known as Laser

e

| nt r ast r SHEPT KEP at ing) A KPESUE - cur Lot | §eSHFRYE d&esd lépt Phalthis

because ptoabligne $sUtRLENEhefcbhgeSWIER D& 4 aS8F Qe GUBLIND of
adj acent tissues. Mureover, with the aid of conputers, the |aser 35 can be

pr ogrAmmeBe by egestrge & Ssticpr edisdl PXIIR? 2 heewnveiract ings sue freroved,
and si gnkbieant! ond OpQEE%E'gor&fg’fr&é)fsmfygtbitchecondit:ion. To correct
hyperopia under ALK however, the microkeratome is typically used
to make a single deep pass over the cornea. The cut layers are
put back into their original position, without any removal of any
25 other tissue. Because of the depth of the cut, the intraocular
pressure within the eye causes a steepening of the cornea to
again, provide a new refracting surface which hopefully will

correct the patient's original hyperopic condition.

Another more recent advance in surgical procedures to correct
30 refractive errors of the eye involves the introduction of laser
procedures. One such procedure, known as Laser Intrastromal
Keratomileusis, (LASIK), is currently considered optimal because
it allows sculpting of the cornea by a laser, without damaging
adjacent tissues. Moreover, with the aid of computers, the laser
35 can be programmed by a surgeon to precisely control the amount of

tissue removed, and significantly, to permit more options for the
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WO 98/ 48747PCT/ US98/ 08332 3 reshapi ng of the cornea. Under LASIK
pFocedur eO ¥187Eye is still typically positioned within aRY$SH8PEng and
a microkeratone is typically used to cut3into the cornea so as to raise a

thin layer of the cornea. 5ln recent years, it has been |earned that
r egar dl e52SBRP PRI Hert IR KBTa3AS| KNEGFgEAT IKsPERFPEEKRE, the eifrerigkatitlone

whi ch cutsptbe) PrHss: Shonkd Botnoh eatSude £O8 Nefhg CaR NP SERNALE e Gut

corneal tissues conpletely fromthe rest of the cornea. The reasons are
primarilyyPiwaiy dised ris? Cuthel per siltg [Gaxnexise $2810-2 hetisthen thier denyreeal
cap is puf pglgkcéfhgéace on the cornea, it will not be aligned properly
with the renaining corneal tissues, which has several drawbacks for the
pati ent, and Beceedentheyeossj biilti t yaexibeies t hahrhbe ctiateakregapdvéets of
become | ost_duri t he rger and i.f that occurs, the consequences for
Uhe pat | BREEASE AHEK & LEPTORTETSFN 4P eRETFAFTSTo HRErtETRP R olids,
anong othets, thdecovent Shoeldt heti Byeatkorn desaehledabn nbhe RRTAMe the
application created and devel oped an ingr oved surgical device for cutting
[

the cor rfédt WiPEH &t bhetiesl FYTaRBCPEYi ABPY FBEVESSE Pér then cornere r dihsed
and separad §sh£ospeab tikasyas, caphessed. or fAQ-sthi nged” pEQsRBE%g¥ ,gglgt%by

formng a raised |ayer of corneal tissue hinged to the eye,
corndal thap when|theteerreal ncdpguseptt back igi gaiatiecant Ithe icormaes ,been
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be bor newhichm hdst hedvercdil ediragbaltks r sl thadur pagisnt gemanhd egacsrs, athe

extrenel recise instrunment.as one micron.s a unit,of |length equal to one
EhousandiPE B DL Y [ SHLEEs CRAR RBE Sl bioedl a1 TProRBE Mrst umies
for the therakejatpmaid iuttianl esfcule, adedrideuaidBIY thabaileht
very finely and snobothly cut the corneal tissues. In this regard, there is

a néed i#%ﬁ@%sttrﬁﬂhlicrmr(;@eﬁﬁﬁﬁti RathatovPesr TPe st lsmsa @rengade

to the cormeas byr k8owR Ehebokeimat ONE devknes ohs ddLsalpe£Xan pRd FB'}@%ren%
m croscope, the cut, corneal tissue edges are seen to be a bit i1rregular,

i f not FPRIigptign jARpted 1Iandwigvelnredadl iMPRpvYRt soRkerismadneleydwiec dower e

able to Guty 08B el NEo LOLNEFn YU LY 18311 CA’:* a ;ai t A Y
98/ 48747PCT/ US98 0533204 rr%lcr oslcopi %Py rt“ﬁ?%l ?aygr 0 d cgrg%ge%?ﬁ?i ssue a
current Igoxiwi def echoprahe¢d dod sepdovasedi poangadnéd sehiesh coasekted pra

noti%eab,l . ,pvtg_ad t to thet cor nea, namiel , by i elogif very_fine,
smodth ar%”%ﬁr%st %nggfae@tyfdl e }b?ffél%\()rﬁaﬁw Pés?uer%’us es. %f?‘lraéf:h froreal
t here | st 1mm framdawWp nilce okes at khewdesscascboneal flap F, illustrated

in Figure 1.

Significantly, it has been determined that the corneal flap
should have a depth of no less than 130 microns and no more than
25 160 microns to yield optimal results. It should be borne in mind
that achieving this result during surgefy requires an extremely
precise instrument as one micron is a unit of length equal to one.
thousandth of a millimeter. Further, it is desirable, if not
imperative, for the microkeratome to cut across the cornea in a
30 manner that will very finely and smoothly cut the corneal tissues.
In this regard, there is a need in the art for improvement in that
when the smoothness of a cut made to the cornea by known
microkeratome devices is closely examined under a microscope, the
cut, corneal tissue edges are seen to be a bit irregular, if not
35 slightly jagged. It would be ideal if a microkeratome device were

able to cut across the cornea, not only so as to cut and raise the

SUBSTITUTE SHEET (RULE 26)



be inmproved with regard to the assenbly required prior to performng
surgery onwe @agi@nt’'s eye, as well as with regard to the dpeagsedisys
sterilization and cleaning of the deviceg or parts thereof, follow ng
surgery. Specifically, mcrokeratone 10 devices, and parti cuI arly, the -

cut ting. bliatescopsed yt heriai 1l aydi CBf pepehsal € 1Bl NG rEHS |} *P[E‘o %&@fec% .
apbou e
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use. They e e t hese chani ne are not only tedious
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WO 98/ 48747PCT/ US98/ 08332 Consequent | there is a need in the art
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bent, while sinultaneously offering the user the ge t
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shoul d e y;an asj | fromthe_mcrokeratone
evice, and wll preferab i Sposa ‘de
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t hat per ili;zat Lo's pi_n main steril]ized
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sterile rmkca}gemcﬁm desied s pnsdarné OstiFfedh € I 9kRs au@ﬂﬁt%ti@né@%rgt éhﬁé@&

sterl it In this rﬁgard n)éﬁﬁuch i npr.oved cutting bl ade asse | d

i dedll y '%/}h%l T4t 30 i RERAGNERt ORAPER S PREECes WheIrafovdlaet evRn a§§é‘ﬁb| y

froma siles idurtcioni ailaele ,a8HerBBy| REQH1F DRy IR @QfsdnM1Q LR®2Rs to start
m crokeratonme, while maintaining sterility. Known im croker at one

devi ces N t#Rtht t SUREBET ot K , Tesihany sgisg it hdam ke cmemolegrasomm .
For examygicadienoa HELeIg OBRE %ﬂﬁ@ﬂb SpEYGe| %deg

suction or vacuum provi ded To tenporarily attach e poSI |on| néJ ring ?5
t he cor k&peated use. This factor tends to only exacerbate the problems

30 encountered in the art in that these known blade holding
mechanisms should also be removed from the microkeratome device
following a surgery in order to be properly cleaned and/or
sterilized for subsequent use. The assembly and disassembly of
these mechanisms are not only tedious and time consuming, but are

35 fraught with the difficulties of maintaining sterilization and

ensuring proper re-assembly.
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25 is either broken or interrupted. G ven the precision cutting which is

needed. f orwousMsdur geri es, however, it is highly undesirabl BCTRUSPS/Q83E eye

to continue to be cut during such situations. To date, known mi crokeratone

devices continue cutting in such situations. Thus, it would be highly

beneficial toCihgeqmardayan thprevds n chekdr atroneheledirce i han capbokd

assenbly that could detect. g% | ems_encountered during the surgical cutting
h

of the cEFREFLRETRIWS Prof Yo E“ﬁ?)pFPEBe?o Ahe dRIFLeNhheneYe

pr obl ens vafieHleteet e@amlgzs receliae t Reid utdhitg offatchalct@t@%a B¥iet NBroper
m crokeratone. Moreover, if surgery on a patient's eye is Eroceedl ng
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fine, snooth and al ppst. undetectabl e cut corneal _tissue edges. In addition,
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t he m crokeratone housing, w tholUt excessive nahipulation. The
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suppiibed beo @dml ldevremoved éppmoplhleat&t,emrlaar;sankazgir@afopomseandabnr 1ato

vacuum conti nue tq be supplied,to the devi.ce, |f a
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bet ween té’t%zflrl@“ 2Betheakrt r abhing pREL I ONSsedbfor Ut tiHG-ddade jhbt hetne
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aper BQr eMIATAFEFEF AU t W irlarma it 1niRg pPFRF DR - substantial |y al i gned
relation wth Mr@ﬂqtc%ﬁcerprt%ﬁﬁer aglecetshgrEUEﬁbﬂghél@éi%év% %ltll?i%tzantfhﬂrh¥

flat and nmade of stainless steel, wth front portion of the cutting
bl ade ha\ﬂmguafnqané:r Qe idiiremwsicon ammhlll s |Famy exxaipdie  t Waenear surgekyngn

P o o PRAPLBAE HOLAE 26, R ShdgP e Tl 10, Bl SRSV B
at | east ppeevided to temporarily attach the p051tlon1ng ring to the cornea
25 1is either broken or interrupted. Given the precision cutting
which is needed for such surgeries, however, it 1is highly
undesirable, for the eye to continue to be cut during such
situations. To date, known microkeratome devices continue cutting

in such situations. Thus, it would be highly beneficial to

30 provide an improved microkeratome device with a control assembly
that could detect problems encountered during the surgical cutting

of the cornea and that will shut off power supplied to the device

when problems are detected so as to stop the cutting of the cornea

by the microkeratome. Moreover, if surgery on a patient's eye is

35 proceeding well, but there is sudden power loss, any such control

assembly should enable the microkeratome device to continue
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WO 98/ 48747PCl TUS98/ 08332 7 aperture on the cutting blade, and so that a
top side qQfoldgRsRakade hol der includes neans for being operapby,uggd,dégﬁ by
the drive neans of the mcrokeratone device, which may conprise recess
forrmed within the blade holder. In the preferred enbodi nent, the bI ade 5
hol der wid d p ti r n e S

manuf acturenélqﬁ%%mtrg g?hlg%s'lttﬁ%ng%gggrfuér}?%% tghlga(‘%l%to?l r?grb ade” ésrg 1?
provi de awﬁhmetgraM?rff@Pma@ncumtﬂvg Jb1 atdermsserfbl gont imai nst opreafairfeda

enbodi ne e i, ng Qf gt he prese i nvention wll

addi ti ong{? yéll(;or?p%%lgn t?oa?lg fac |f"at%‘§p92}é r%%o%ﬁcud‘\‘m t k@ the
cutting hcete iamdinyg adiendhol der from a sterile packing container and the
insertion thereof in a mcrokeratone device, while naintaining sterility.

A prifmary object of the present invention is to provide an inproved

ni cr oker EUMBARN G WHE MyrvEedenassenbl y that nmarkedly 15 inproves the
cutting of the cornea, nanely, one that is able to cut and raise a
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then be easily and nore precisely aligned b Into an origrnal p05|? ¥R on
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devi ce i lﬁreé%ﬁ tPYRTASr 2801 TRFgVE |mh§§°16%rat<@!a@|<é\h%t1WtWe eaTh e
handifng thataspd@mi®d Ntak Bkt k@S aghd@r Yngendi of e !
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secur el y "dFEFOFEEFELME i ﬁoﬁlsaéérwl ‘t\'hf—hotlﬁe preeoRbYat onenipulasiahso arrhe

obj ect obrherRresgRhdiRykentd %II'C o ﬂrr%\@&%% }%uﬁa@dm O«.%[/?ergczco tid ngllg'/ggy

and bl ade hol der which is integrally fo consequen
to renov&OSKT mTe CrARedRto8 R4 HRCTCESIBa®8 332 capable of detectmg problems

encountered during the surgical cutting of the cornea and either

20 shutting off power supplied to the device, if appropriate, or
ensuring that power and/or a vacuum continue to be supplied to the
device, if appropriate.

The cutting blade assembly of the present invention is seen
to comprise an improved cutting blade and blade holder. The

25 cutting blade comprises a front portion that includes a sharp,
forward cutting edge, a rear, trailing portion having a rear edge,
and a pair of side edges that extend and taper between the front
and rear trailing portions. The cutting blade further includes at
least one aperture formed therein, and preferably, a pair of

30 apertures disposed in the rear, trailing portion in substantially
aligned relation with one another. Preferably, the cutting blade
is substantially flat and made of stainless steel, with the front
portion of the cutting blade having an overall dimension which is
larger than the rear trailing portion. The blade holder of the

35 improved cutting blade assembly is formed so that an underside

thereof is secured to the cutting blade at the at 1least one
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8 m crokeratone device, and ideally, which is disposable. Yet anot her
obj ect - of whées/g87dsent i nvention is to provide a cutting bl aBeTHSSABBIY,
which is readily packaged in containers that permt sterilization prior to
and which remain sterilized 5 during shipping, and further, which is easily
renoved tpemrtire sthethkecpactkagibbader anderd itdrat mt copheidiecoékehat biede

whil e si t,aneous mai nt ai ni terility. A-further obje of, the present
i ent | oHBLERRC ORI NATR HLAND! RS HEg e R e B e he B S e fns
ei ther pbeseme ynikdkdeat dthee r el @ prehileNi mag eompiriiet ROSEeddEd FBYMOE
devel oped . in the fu is a further object of the present

re. It ]

i nvent i oWng‘lf‘otﬁ?o&ﬁ@@eaﬁlqlﬁi&rovec?rhlft%r&fqﬁ?ﬁ%I@é?ba‘?%%vi Blee vpt 2@ s
not ofl ynheadid ¥iusabkemendgit Ber adpPaki €8t marbeih104nai ghieye. ?QQSW@iEh
15 readily informs a surgeon as to which eye the device is asseﬁ% ed for
use on. during wapuipethEe iimier ttdet adbjleastofonchaagaesarg Imviene | oat§fsngo
provi de LLapr Qued. o1 Kk e, deyj c ' C a | ch
Wil notgg Pgalgﬁe %%1?%%9%%3%?ﬁ§3cg%%e§n$%§g§%8?nugggﬁgbngéégggkéurg%?ﬁe
when t heagaseumbiyseal Ibetaveewstheppatetredi rgbodigeand ttiee eyatheagmasl ade

conprom sed _and/ or_J s_Dbroken. . Still an er ..nportant object .of the
present ?ﬁ\?gﬁ{gl‘q%n OIfIS e pP%\?lsgélta éon nrtoﬁonas“s’%angl f/‘dfigglgnﬁﬁéyo Tatone 2

devize thabli shéahabkeidt tdekecthagrpmebhensf erboustiet gVl 4AE 4H@ blade
surgical 25 cutting of the cornea and which has back up capabilities to
ensure tHaﬂdSSmEFOEné/6F851%3086ﬁ¥68ﬁtFﬂﬁEa%BeBea§@p5¢¢eH“%%F¥h%nd%@$€%9f

A featurenof hherBkesaRbmkeNWeRL N Mﬁiﬁ@ahﬁﬁhtaﬁ%ﬁhg?%t@rQQHE§Q| assenbly

for a mcrokeratone device that is internally electrically isdlated between

t he hi gh vol t 3g®Tam@Yo\@Rif dtaget 3ohei BE§Senhi LaVERLEPnpasTita iRRp et szar y
checks ang.. act:i ween t C t b | . r
feature gﬂp#%gggrgééﬁﬁﬂgﬁ%%ntloﬁnﬁé ?ﬂg?Pﬁg %%%é?dgéggﬁ%gﬁfﬁbf“ggg%@%%§ﬂfor
a mL1%okémprovesdévieceuttdainani¢f e pernea, anavedy, t onbuthagutis fable to

ngﬁégn;ég%n%%§L§%%%%gf%éﬂfg§gggég{ggyb¥h§g EQ?ege%EC%o%%eg (%gégég“in a
manner that results in very fine, smooth and almost undetectable
cut corneal tissue edges, which can then be easily and more
precisely aligned back into an original position on the cornea

20 following the reshaping of the cornea.

Another primary object of the present invention is to provide
a microkeratome device with improved access means for ensuring
that either or both a cutting blade and blade holder can be easily
and quickly installed for surgical use on a patient, while ét the

25 same time, facilitating cleaning of the microkeratome and one or
more of its internal mechanisms.

It is a further important object of the present invention
to provide a cutting blade assembly which is easily and quickly
installed within a microkeratome device 1in preparation for

30 surgical use on a patient, without excessive handling so as to
maintain the sanitary condition of the assembly and device, and
further which qﬁickly offers confirmation that the assembly is
securely and properly in place within the microkeratome.

It is also an object of the present invention is to provide

35 an improved cutting blade and blade holder which is integrally

formed and consequently, which 1is easy to remove from a
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These and other objects, features and advantages of the

98/ 48747PG6 Y534 $8332 9 present invention will be nore reald(#,ﬁdd%g% st ood

upon consideration of the acconpanying dgaw ngs as well as tal
description of a preferred enbodi ment for the invention, which is set flo

bel ow. 5m§8&5ﬁe9§§@REPEEGNc€F IHg PBéQ&N which 1 Ohlrg?bll%r

under st andi ng of the nature of the preseff invention rence shoul d be
had to the foIYIeémPﬁgtbérapbeéCdeQdfr ithtel @rretsaen JIHV&I'(Hnrm‘CtJIS)I"thI;hJ‘b\thé a

acconpan a c chematic illustration
of angor%gggégga#le%% V\‘#erel n% c%%ﬁgallsflﬂ%a%ﬁsy b@gﬁ}%é?sgaéﬂ‘ containgrs e
2 is an ehptogedmdr spetilizat fon opriopr eferamdl whethkefealadme &@dai iy

and SItIOI’]I ng neans, of a ferred 15 m crokeratonme cutting head
asseIO |y uﬁénﬁglslhlgglélgpr eaT’Ef gﬂrWEFoké’PéFé‘nel%o%’F%% reRpEedadeerdithe t o

the preseferiil¥ergddihging folel JUhBeBtidnd LHQSS t3RCt hORRbKYLEW-AL thR1e
retainin ? posi ti n|n means shown in_Figure 2. Flgure 4 1s a
partial gﬂ VPBRPBF Yh@abFEFéPFQE §Beﬁ%éié¥eratone illustrated in Figure 2

t 5is
i n assenbl ed horEmraRd-d pesid ion pfoa g2 SHRL Bl is to, BriViSeD o

a partial cross sectional "view o erred
in Fi gur eugtipgghlads- Agsemblyarwhith creess bmolseﬁlawwhewmheirh@ms@‘rﬁrllyed

rat e .the
20 T OKRLRL R o AR sl pose et €130 By g bt aste
the future.

It is a further object of the present invention is to provide
an improved automated microkeratome device which is not only
readily usable on either a patient's left or right eye, but which

15 readily informs a surgeon as to which eye the device is assembled
for use on.

Yet another important object of the present invention is to
provide an improved microkeratome device having a control assembly
which will not allow the cutting of the cornea to continue during

20 a surgery when the vacuum seal between the positioning ring and
the eye becomes compromised and/or is broken.

Still another important object of the present invention is to
provide a control assembly for a microkeratome device that is
capable of detecting problems encountered during the surgical

25 cutting of the cornea and which has back up capabilities to ensure
that power and/or a vacuum continue to be supplied to the device.

A feature of the present invention is that it provides a
control assembly for a microkeratome device that is internally
electrically isolated between the high voltage and low voltage

30 sides, while still permitting necessary checks and interaction
between the components on both sides.

Another feature of the present invention is that it provides
a control assembly for a microkeratome device that will not permit
a motor to burn out if substantial resistance is encountered by

35 the device as it cuts the cornea during an operation.

These and other objects, features and advantages of the
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Figure 6-Ais a side view of the cutting bl ade assenbly according to the
pr.esent. | W@p8/483#7 i n a preferred enbodi ment. 30Fi gure 6-B i BCHUSHOSPI2an
view of the cutting blade assenbly illusirated in Figure 6-A Fi gure
6-Cis a bottomview of the cutting blade assenbly illustrated in Figure~
6- A present FigienNtAqrs awidp plhen viveweof ndeelidyf t i ngdbratiecdssembry

of 35 th Faventi i I i : odi 1 Fl e | S.
e e R YL e DA T A D S A A o
renmoval déstchepcucti of blpdef assedidnpbohiorent nfdr guhesiBramtidnf rameh is
sterile gack%g ﬁogt?i ner and the insertion thereof in a m crokeratone
devi ce, 13 nta ﬁY"hg sterility. Figure 9 is an isol ated perspective
vi ewsof the drive nmeans 5 for the preferred m crokeratone device and
iIIustrang the operation and interconnection of the worm worm gear, and
osci | | at PREEERBESCRIPRION OB IHE BRAWENGS| ade hol der, in the formof a
recess, for bghpg pp |1y ; drEv a t LELO

devi ce. 10Fi gﬁ?g iag %ﬁ?gég S{dont st%ﬁlgr%a@ﬁ céifl %ﬁrgéfgﬁeoﬁ %ﬁ%rgﬁteeféf%g@
m cr oker ¥ vARt ipnus e sfredsuide aspauidntts heflt wmd thieghfokyewingd detailed
il lustragl LUt L h Mt j it jat ' 10-B
Is a frg‘?\%gggl}&gﬁ%ﬂﬂ{cé%F?ﬁsﬁ?g?%gg‘?i%y%eﬁltgbgtrﬂe{eaﬁdr%én F}n?%q@rlorki [ha]f%&n%% $ in

i |1 usxravietdchn Figure 10-A but depicting the cutting head assenbly in the
novenent stopped position wherein.a cqrneal fl.ap h been fornmed_with the
fesul Ling hi nGEEFEr ti otF bEFRGTBF Entied "85 2L 108 CHoplr &CETRA FOf nan eve
bl i nki ngwieéréhe @yeotnbhDWEhgpsSHageb¥en created.

Figure 2 1is an exploded perspective view of a preferred
microkeratome retaining and positioning means, of a preferred
15 microkeratome cutting head assembly, as well as a preferred
microkeratome coupling member according to the present invention.
Figure 3 1is a cross sectional view of the retaining and
positioning means shown in Figure 2.
Figure 4 1s a partial side view of the preferred
20 microkeratome illustrated in Figure 2 in assembled form and in
position on a patient's cornea. |
Figure 5 is a partial cross sectional view of the preferred
microkeratome illustrated in Figure 4.
Figure 5-A is a partial cross sectional view of the preferred
25 microkeratome 1in a partially disassembled state so as to
illustrate the improved access means, without a cutting blade
assembly inserted therein.
Figure 6-A 1is a side view of the cutting blade assembly
according to the present invention in a preferred embodiment.
30 Figure 6-B is a top plan view of the cutting blade assembly
illustrated in Figure 6-A.
Figure 6-C is a bottom view of the cutting blade assembly
illustrated in Figure 6-A.
Figure 7 is a top plan view of the cutting blade assembly of
35 the present invention in an alternative embodiment.

Figure 8 is a side view of a tool which facilitates the
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20Figure 11 is a perspective, partial cut away view of a preferred control

assenbl y opofsgsmuati on according to the present invention Wabggsésiossn be
~used with a mcrokeratone device such asggllustrated in Figure 2.
Figure 12 is an tsol ated diagram of the configuration of a 25 preferred -

optic coupheraflooft the ontbt oingsbertiby saseaidiyhGsHdwr hen pregaptsi BYad on.

Like reference nunerals refer to |ike parts throughout the Several views of
t he draw?ﬁag.aSﬁ%ﬁﬁﬁqu§5Qf§§§ﬂ?ﬁ??ﬁ&%ﬁrTFE@PREFERREEIEWB@DWWEN?Oﬁs1n a

i | | ust r anedrbheodgbaet dbkecEi gwhes e hB&n@%g%sab_g%%%QHthﬁis di rect ed
towards an inproved automatic m crokeratome device for simothly cutting the
cornea of anngﬁlﬁ}lrﬁeﬁellﬁl PR ileQilesesd W%@me&mfgltm,dz?w tnesared's
a cutgin | adige agsyeril eral |y in te reference
numer al %8% and tomrdrgré?cgﬁgo}&;rsastg) y eh)e&rcléef o‘rl-’lgggelnlef%?’fﬁa’f’rfbﬁcé:th@d
by WD 98pPa8n¥PTT/ {388/ D8Be2connect éorncefnutbeal w@bo, worm g, and

f el | % t i I crokeratonme device of. the p,resen't
Mventi onsCunt eherd SaBt, ATEY' EnfCfReugiat s P 1SAR R TRRT corplditeitpe
across tbe soraeeass{ &fopabeenly' speyablq @ iterd ByaitiRe AAiRIe ey otfh%:gl%of

and create a hinged fl of corneal tissue, will be discussed first.
i |l ust ra?‘éﬁr?ge?gbﬂ?‘&ggvéﬁa'& the preferred m crokeratone device 10

i nclugles neansr8gufer 1@tmi niNg Ang pesi t seRbRdcthe @1/&9%%%8}? B 9Tk s
to be p?é;g%g?gédTyfcégﬁgégég%eagg Egglééﬁgégg ;mgggaégt's iéétIZQG ;ight
eyes and illustrating the cutting head assembly in the .initial
position.
Figure 10-B is a front schematic illustration of the

15 preferred microkeratome illustrated in Figure 10-A but depicting
the cutting head assembly in the movement stopped position wherein
a corneal flap has been formed with the resulting hinged portion
being oriented so as to cooperate with the blinking of the eye
following surgery.

20 Figure 11 is a perspective, partial cut away view of a
preferred control assembly configuration according to the present
invention which is to be used with a microkeratome device such as
illustrated in Figure 2.

Figure 12 is an isolated diagram of the configuration of a

25 preferred optic coupler for the control assembly according to the
present invention.

Like reference numerals refer to like parts throughout the

several views of the drawings.

30 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As illustrated throughout the Figures, the present invention
is directed towards an improved automatic microkeratome device for
smoothly cutting the cornea of an eye, generally indicated by
reference numeral 10, and towards a cutting blade assembly

35 therefor, generally indicated by reference numeral 105, and

towards a control assembly therefor, generally indicated by
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10 made of high grade stainless steel, preferably conprise a positioning
ri.ng 32 hawofy/48m7aperture 33 forned therein. The aperture PETESISNE3Y t o
permt the cornea C, of the eye to pass fherethrough and be exposed, as
depi'cted in_Figure 3. As jllustrated, the positioning ring 32 is preferably

defi ned byeEeIS ERNRYEEFFLt @A - drop shape. Posi tioning ring 32
further includ NBAL i 0; Fﬁ%% rd. ey ion of the
eye surroundi ngﬁ(tahe c%?%%d%%rﬁ surdggedr\{/t?@é%%?g@dcplte%egﬁ%g#eIdgFe"’é]ﬁ?/,Of

t he t enpotlheypaesanhminventans, i ndlinde sucsivuctgredans. char sexame iy
posi tioni rj bLy_jngl S onnection _nenber, 37, which as

illustrate tillﬁg |g§?§i§£§%§ %%’lr!lbggi ﬁg |ﬁ$6 gngrgnlacgtait&r? i th &f S© as to
under sur f asgesef apodiin dryey rilngra2f &ndneckate rErbiiged Eapdapt ebriredle

i nterconnected w tm vacyum hose 202, which as shown in_Figure 11, nay be
connect ed"t 3% vat brifp e sedi 285 + hdtS viHehstratesh e dliraurahe and

under surfacecgk @Q@ﬂei&'éidngnf&f&(@}?atf&ﬁémdéy§§él 1o canekd Speghai A8d for
about the corneal portjon of the eye which is about to undergo surgery.
Further, ¥®ea3RiRt &6 oPOPbSIPRHRE ndNe nBYS2, OacwWbidphni fdr®gryhds to be

sucti oni rf&imed O pTHQeféyaPH§ﬁ§iQﬂdtBSSQQEBﬁQng’mkgﬁﬁfébgeu%i%%dnh_fbe

mai ntain the 30 gosijtl on during surgery as wel ypi ca , a vacuum
aboutl 25 maddesobf MHplat aredd evedlainildsshe arsml, TherafEmibliyng amprise a

posi tioni : Jrt her, i\ngl.ude i ans formed, t hereon, bes
iIIustrat%%s?ﬁ@brﬁge%%élzdeﬁﬁr’e%r% %8 %§§r élrfaoﬁgedpoﬂeedct?}?e’éﬁ“?he The
positioniagertuge 323 $5 a$za8B to permitegial ddmteni Ch, obr they epe @pelsy
connected thereto as, a sepacrate elenent. In a event however, the_guide
means 40 W?’Fe%‘@?4 P%?/ U§§§7’6§§32 3% RIS PoSedonFpEEFEi oht ng PiSng

32 so as inlgsiecand £86i bbbateoRRNENMRANLgOR A hes cptéfagaBeadqassant! 35%;5%,
di scussed bel ow,_ during the surgical cutting of the cornea.” Referring fo

Fi gure 3,9??P¥%%l§br%?%¥'r%’_ﬁp%n%%%ﬁ’%nt, gui de neans 40 are seen to conprise
a 5 channel nepbherc Ashidi Chigxt engls alppheR | €RBENGRE aheh@ast rone fedaof

positioning ring 32 and preferably, on an upper surface of positioning ring
32, 1t wiltempeBdrbey apptachatedt® r em pdet Herawiodgst i ateychasmerowedbey 42e

ext ends ri N a te or .sem.-cCi th, Int oS
pr ef erreg&{;eﬁg%adi ncglgt é’%ﬁcghaﬁﬁgégﬁgnb]éér) 5’ imgef 0{3%58%?8 he in{]deera(tiglr?'n’ecttihgn
of two sepampdeary atsrdchnarEnwlegnsannepuwdedbycahdnanguatehy . eX@eneixagple,

si de%l I 353 {gr&?dl}?onr 0si ?'Foni n e.rri#q 321’ncirhdda toof hed }:g'ilgk 43W§Qi C 7i S

i nt erconrectied WP st dédarf %6 St Pfeferrlngesfo Fr 3P e3P n"tRe fost’

pr ef er r edvietdiodd sreiit L ugrasitednimFigure 32 drgl $eend dn fluid communication

with an undersurface of positioning ring 32. Connection member 37

is adapted to be interconnected with a vacuum hose 202, which as

shown in Figure 11, may be connected to a wvacuum pump 210; such

25 that when suction occurs, the undersurface of positioning ring 32

forms a seal about and is retained about the corneal portion of

the eye which is about to undergo surgery. Further, the structure

of positioning ring 32, accompanied by the suctioning, acts to

properly position the cornea C, for surgery and to maintain the

30 position during surgery as well. Typically, a vacuum of about 25
inches of Hg at sea level will be used.

The retaining and positioning means 30 further include guide
means 40 formed thereon, best illustrated in Figure 3. Guide
means 40 may be formed directly on the positioning ring 32, so as

35 to be integral therewith, or may be operably connected thereto as

a separate element. In any event however, the guide means 40 will
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15 include the upwardly and arcuately extending sidewall 36 having a ridge
38 fornmed wo 9gmsmpper surface thereof, and extendi ng parti aptyukdsdzeiz
conpl etely along, at |east one side of pgsitioning ring 32. Further, in
this preferred enbodi nent, the toothed track 43 is structured to be -
oper abl y lsondispesed ooni ggei2QoR8ngyrvay 9t BBt LBY St LUGHW %ndF‘%ra«c‘?’i§gB|t%’
the mati nl_g structurg can be in the formof a receiving groove di sposéd on
the underSUFFBTEE oL t 0ot Hedt t IR KeRr affeml 1hyb Avaydisicussede ieilomal Byirkngwn
fastener st R9's e85 St i whi hr ou .
positioning r i%{g@SZ at apel\r,ytﬁgur&eﬂs\é%tgsgr?ghgit'en%g?%?gyaga?%o%]f%ﬂrﬁggacI%n4§.heAs
further iBYeERTERGd SMPOHigend .3, gubdeheatkansack043ars *eem t 8o nedmisde s | bp
43’ i chyd i dj, gens} d rat rude be d the vertical plane
ormed by s oval = Se T ThOE, “HuF e SHESREYsG Tne 1t TpariGroL ghnirabhyone
shaped cleieelofmpoisert i4iingy cumpr B2edndyptdetanby nesh i wgpdre ok £3@e of

si dewal | 36 .atpidor}.or&)t h%d tragé 43, _havi nﬂ I 1?51 43" . It wll be a&preci ated
that toothed 1Ttk A3 d8Sperares Wit hWiht diSR R€andPBYE¢seeedi guiass #hand

9) so as dawrigee thetcuitdrigeheadmBesen VeReAGE 0SS, BAY 100 NYLTiNg 32,
as nore fully discussed, be] ow._ The guide nmeans 40 further conprise a rigid

upst andi i CBEAH IF SPOLkFE RRthe rBRaFhengoahdrpeierredi aybagdamenso,

and genersadnhOppesides- izhe ;0 t ) i i e
98/ 48747PCT/ US98/ 08332 12 é%p?%g?g?e%f%érﬁtrﬁ} rdévﬁe%%?,&} %%t FECLPEPRF 268

enbodi meMlen@sSei Mansslivt @ npweainedd Y32nids agtcuatedar edrepdsihapeideivgid 36
upst andi g, ARIPES SOPPL} .past, e 45 _securel y connect e‘%’,t _

posi tioning ring 327 0n anéhggér§§ﬁ f ace {%}g{r eof tgf)ggFSn%grac% 54 lé’ 1s
t her eof . 1Atemadnaestsdndttitors idewatl If dlél.owst iill welferbeagmeockeguréhatl in

channel rigi d upstandi nq menber 44 permt the cutting head
assenbl_yrzglgogrﬁoéltﬁi gggrj;\?ente%ong‘@%ocg]&%%b e??E&FWBES}gglﬁl@@d HhdigedHed yto
recelyed iowlude phel Lipsaird] y iang 3Zcuatedy Bkaeasiwgl beaskhhl PErmALiLgo,
cutting head as grrt;}fgg1 50.10 to be snoothly and slidably noved over ‘
posi ti oni A 3Fi _ng_ 328 &FBRY £YeFEr alPyear ot khesFofay anda prvending
noti on apautiaildiyd UEst 3wl NGdms&le 44. along Ref&f ringadiow &0 F'%dﬁe 205
the preferred m crokeratone device is seen to include a cutting hea
assenbl y PSS tACHANFa B uriFose B gte® hel e ki prrteirzed cettbyd Bents, tiche

house a gubihea ehamntsy70 such as. &Litdd e lade,, see b e ML
cutting surface operatively exposed therefrom "As s%%ﬁ,cgj%%éf%dz %él/lv![ l|dr'%e
head? @sséfbPy BeY @ift mathagcatriraguskenehier 76xapptat | V¢ ymalt Sposeck-udtarss n,
bei ng nowgd aggossythg, £ornga, retai ped W i hi ositioning.20 ring 32, the
cornea may be preci Sgﬁ/ cut by ?tgtt?n}%%&ik&?%{éwg’eacgéﬁﬁpﬁgﬁ t?ﬁls,the
cutting heddrasséailey o50tonthedesracknip, handjog 5} wentaf ntdgvdhei s 1lwng
cslu ed_in_the main.housing 51 i erture 58

el enent dgi_t lly,.d N an a
structurggbgﬁdq& é:%g%eIl t‘j’oé pernit 7i VETiEdns T8e 5'bgt8per’” P EhRAT
thereto RBrpsgd Rgsiescdinagd Anand2t aat hapeky udelsves $ heyret Ekpenheathto
ass ly, 50, acr.oss positioning ring .32 in order to_effectively cut the

cor ﬁge]%. Eﬁ??ﬁgg, %ggcﬁ‘he&%ut t g %&%@%%ﬁt%ﬁ%s%nbglapirﬁeﬁ/i Feptdmsbt h
and conttehtrd amnnes aek@sscbhe; corn@a, Aouspngs 51 iiglues otracki g Jrpans
60 which are structured and 30 di sposed for nmating conmuni cation wth and

t r acki ngdWPERFACBRANNEP mAAFSUdR beopssi Ehenivrr riard 3Rlane oformed o by

preci sel yiguider! be cuthhog beadeassenb! ¥pS0y &f f%ﬁ%@rae,%&e LA e
el ement 70, along the defined arcuate path. B nally, as a si T Cant
feature 8happé phafeelctember ok ris eepdesece bysthe cotbangdrdtimortofrd e

30 sidewall 36 and toothed track 43, having lip 43'. It will be
appreciated that toothed track 43 cooperates with the drive means
80 (see Figures 4 and 9) so as to drive the cutting head assembly
50 across positioning ring 32, as more fully discussed below.
The guide means 40 further comprise a rigid upstanding member
35 44 disposed on the retaining and positioning means 30, and

generally opposite the toothed track 43. As will again be
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35 cornea wi thout conpletely severing it, abutting or stop neans 65 are
provi ded, Wfi8@R743er ve t he purpose of |limting and preferablRCTARIBSRBTUTE
SHEET (RULE 26) WO 98/48747PCT/ US98/ 08332 14 conpl etely stopping the
movenment of the cutting head assenbly 50 fromcutting conpletely across the
cornea, ABRAEGIACaRS frém hehassdnbrinaas passetheompiefetyedy emitdi meotnea.

The abut i ng. of ﬁroggtr{%gqgggggs éef%ablg di posegE%FOaPe mal n housi ng . 51

These 5 eatures W T ot e det &i | shapey j pigid
referri ngpatnarﬁhgw enembetz‘ne4pcefnpmeésrracpokerraémm§rdemgrg:uxsen} TonsRei el
menber 90, ., Coupli ng _nenber is structured and di sposed

| ud |
!t(r)]le;v:b ycé:)g%pl Oqf’f’urég 39 ng? held 255 Ly %‘br 3 ¢ helBBEPEi BRi R PPAG 32

whi | 6 sitnig t apeasinecl perFckt | fige MRWIRMatHforf heneuht ifdg thead afée%ti'ﬂ 50
rel atlvgﬁato p05|t| oning ring 32, As illustrated in Figure 2, coupling

menmber S rilses F\R@%Eﬂﬁ@ﬁ?% mﬁ'}‘bﬁrr%?a?ﬂ@n’@lg«é@mﬂtigzimm nPmbee rpitgot
segment [Q5-mikhe:Het @bt gy SEQQBnBs%gF\bEKStSrdjcéf’r@gl%ggggé ttoob%%&amg

fitted onto a top wall surface 5 i n housi ng rraylnc
downwar i if efsgaiedivhguidatyandise9sreby snegéyvedeoal tbeapdsgltupnango&tmgn

f h T | Lud
of housixng 4 Orm&ﬁb{éé’@%llé‘eséﬂf‘pyg PH%:?@Q u%%la SBeh gagisggqbgy 50

aperture 94 erein to corres ure

such0 aper the en@ptitsl ysiazet salmﬁamnflrguved b’Oeﬁ| bowlpasﬁagg Q&nghggdgqghﬁg
shaf t of Z%ntr}e grlvm reans %hown i yres 4 and 9) therethrou

and int & SFEFEE V58" atl‘:fepﬁ& <i g BRY lﬁoé%ﬂoéé%PPPuéoﬁbBFﬁg
menber UpstarsEcy eleynbeet 4auenovably coupl ed to head assenbly 50 as a result
of the engagenent of the driving means 80 with the housing 51 through
retaining seQfeRETeRd REPnFAGE 19U Re? 25 17 \R3te tml%ogqe redoplei Agvireaber
90, it iig slewcityr ¢dcandedaspas C QR ol gi i nber
44 of positionin ing 32 and tgqgg?%gﬁdcgﬁgleﬁ%&wngo 4 ggﬂr&gg Bgrﬂg
accdbPdi Al yFhet Kral %é&mg Mg sk 2P Segelib| 30 50 coankeved aheuet@ngt elpinentalby

move aboulorposd geRhetidy STl abky. il SeoMERtndY 0l felydes 2.

bushi ng 97 having a bore or ned t rein,” which'i's si%Zed
subst antopgiratdivghty cfxpmstd rrelrxbeefﬁém t heksebyuchpt upehi nthe t chbes gy Nhead

Furt her se t .95 preferabl Yo ncI ude msu nt ai.ni ng nmeans 46, see
Fi gure ?stsgglrbabfa 3 ai g’?ﬁg rt-igbl dcﬁtﬁgtlgﬁdl rﬂ%%e 04 PRETHF I Hs hth§PeTednd
engagerr&ﬂntenmansb%ngomo@édrmmmgs ruhm;; dmsfkuang:&émtﬁ wiiit@iich paggamghﬂgc\;/\o

merrg r 44. As || rated in Fl)gug 2 and t he i ntai ni ng neans 46
o8] 4874 FPEF Glog/ s ornea may be preclsely cut by cutting element 70.

To accomplish this, cutting head assembly 50 includes a main
ho_using 51 containing the cutting element 70. Additionally,
included in the main housing 51 is an aperture 58 structured and
disposed to permit drive means 80 to be operably connected thereto
25 (see Figures 4 and 9) and to thereby drive the cutting head
assembly 50 across positioning ring 32 in order to effectively cut
the cornea. Further, as the cutting head assembly 50 must be
driven in a smooth and controlied manner across the cornea,
housing 51 includes tracking means 60 which are structured and
30 disposed for mating communication with and tracking within channel
member 42, of positioning ring 32, in order to precisely guide the
cutting head assembly 50, and therefore the cutting element 70,
along the defined arcuate path. Finally, as a significant feature
of the preferred microkeratome device is to cut a portion of the
35 cornea without completely severing it, abutting or stop means 65

are provided, which serve the purpose of limiting and preferably,
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15 preferably include an enlarged head 47 on rigid upstandi ng nenber 44,
and an annybagugmeess 48 or taper about the neck section of pgipaisafelssg
menber 44. As illustrated, the engagenenigneans 98 preferably conprise a
t hreaded shaft which passes through a 5 sidewall of bushing 97 and can be

sel ecti velompimtesl y s ttoEmijag enkat muw éhenpss Anchagcierbey AdalY s50kabL P95
handl e 99 and causing ati reof to extend into the annul ar recess™ 48,

th
t her eby pr&entingt? r’rﬁ\%f‘lpqg‘l’: Ke 3H0RS SEFreRPTDSE T r Giefhel ipshafeiragthe
menber 44s34W@il 5 HGEYadSed OcdBe bl BECovdt Mhd | cbendl. t hghgggﬁﬁct’??a. RFng
i A

appreciated that in assenbled form the engagenent neans 9 mal n
neans 46 SECEHEEAE t3F DAk @Y idiFpasase oot henmadnt hongimgadlassehbby
50 t ogr otralg AReuUt, ups i di N Eddher; 4 i | BV g1 bushi ng 97 from
sliding up and off lof upstair% ng msrrlbneﬁnaéllﬂ:J cfe[c%rvﬂ Iegga]lcgg‘ be appreciated
that in 15 assdidlledrebenringsttandFagumeniser dHeagire fAsrradili i 6Pske gut 88e

means for NE cutting head assenbly 50,to be driven along an_
arcuat e ggs;%%%n lggs%rgg?hsgﬁg g:(?nt]rrbcflla‘é r’r%nﬁ@lpé&?‘gsg‘e &t i Ui ngg?’ilﬂbll?&
and t husmetibercoonéa Errutthreaf enentesposdd My totablie coubliengnBeade ¢ ing

assenbl yhgo ofa Z%ﬁe gef er r@%em' crokeratome device as. well as_ its

oper at i on WA 2SS Y RE T B i i RP oY RO Y10Rs3 Hr 8 bsFymrbeRReAushe
cuttimg peathizsienrp ordnadIPHE SERet BALERLE RRUS RG RhiW oY 'f@i%gﬁ;e a.Lop
surface 56', a bottomwall, and a surrounding sidewall structure

def i ni ngPRSALIRN1EX e 352, AfdlaAussrappdsiineFygdrepdsedonpiing nietibee

54. Becayye HidNGSUNIS Ysedhienclit ti B9 hga y .S drdven 0SS
positioning ri nﬁg 32 al ong gél?léarcuat e pgt h, %Fgﬁ'?ﬁre{% f%%g{e%’f pérzefaer}cggﬁ’)y a
defines R1VASers@BmRRe £6.coopk? aretainhingheeamemdt eSpath oft mhwnneld nemder

42. Al so LeW Qus -Gl e Lnh ing_Ls st tured to 30 |
contain fig%pg?t%%éi g’% g\éenfg%ttte%,bntstgc nggpawgg tisﬁﬁlfﬁf:ﬁdé&aﬂg TRIRJEEIRR v
expos® aSduenidngeyuriradedehet@afwaddl yordkareridiras iingrdeh dhj s93 the smidny
housi ng ?%ciei Rr e;gcriabl - structured to _define an interior chanber 88,
therein, "§66 Frgute 53R ch iRt B ed' Y Mk erve FHELERERYSSRY posThE on

and to areomimdate sdgeedft @reraldon mflddees dH tdgurelamed FO-FH i rein
surgery,  and grefera Ié, of a blade cutting assenbly 300, described nore
fully ~WBP9EPAEFEPPEF §So8PEE5Fe168peEoAPLUALRG B1 ng BPeFiAly, SBFBE YR Nl

at a bot § 8NMs0keBOUSIANG Ik iT AW 1t QANRKE phddldd N S a8 PEY shaft of
illustrated in Figure 5. Additionally, in order to permt a used cutting

el erfdht 7BepETrEVeREy 8¢ aaTd 8% plshem Hodsigwrssl 4 mididds Hwerstshrmugls $5

into aperture 58 of the housing 51. Thus, in assembled form,
coupling member 90 is securely yet removably coupled to head
assembly 50 as a result of the engagement of the driving means 80
with the housing 51 through retaining segment 92. Turning to the
25 pivot segment 95 of coupling member 90, it is structured and
disposed to be coupled to rigid upstanding member 44 of
positioning ring 32 and to permit coupling member 90, and
accordingly, the cutting head assembly 50 connected thereto, to
pivotally move about post member 45. Preferably, pivot segment 95
30 includes a bushing 97 having a bore 96 formed therein, which is
sized to receive a substantial height of post member 45, thereby
captivating it therein. Further, the pivot segment 95 preferably
includes maintaining means 46, see Figure 3, for maintaining rigid
upstanding member 44 within bushing 97 and engagement means 98 for
35 maintaining bushing 97 over rigid upstanding member 44. As

illustrated in Figures 2 and 3, the maintaining means 46
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one enbodi ment, and as seen in Figure 5, access neans 55 at |least partially
f or m bot t oWO/@8I48743f housi ng 51 near rear end face 54, and | REAVUSPROE3APri se
a door menber 57 which is hingedly conned¢ted to the surroundi ng sidewal l
structure 53 at rear end face 54. 10 Door nenber 57 is novable between a
cl osed opreke AP bosinGbide an shkprgediiteath 9pern poigid oxps‘ur?]emqﬁe'rgnntetnm a
used or contam nated Lng.el nt, /0.1 0 r enpye omt ousi.ng 5
and repl aégg'daé\n%(?hég ﬁg\%lvhgégstrgrc %’Ir% il t?gngtg 2hen ?u%o%ir:lem?ﬁﬁgr S§FCIR 6’%
sel ect i velnstanding nedmbart 4d .cl oded ipdsistiratedly oty eahdagaméyt lhekAgWy s

f ast ener S cted in_ Figure 5..1t should be noted.that the door nenber
57 does %o %%Ierf%lg e%y "BFitdge tahetlaﬁ??éﬁ‘g e“fqéehi%t ChyhPRASPE (HORHAD t 6
of fer sa stidelierl anst | easHimgi |27 StanLt Weh SOAS et MTivik BENAHRSd NG e o

cutting el ement when it is inserted and closed into position for use within
the 20 miCHAET SR EneY: Bl uHPSEE CEECuree®Ie s hd4 pPY's dit dtivisht hardldodevend

i's to prouds ddieacut 1 ngrasad rassgnly Ofinkge m&r%ﬁm% e gdevice u th
i nproved access neans, see Figure 5-A indicated generally by reference '
nunmer al THBTreRit hPreaentdngr epamaradn dir ter geiyot a Kynfargshoandfrom the

steriliz L SENt n asj d;gquick iLnserted w_thin.th
cutting h asgegaﬁsdsle ﬁi‘/ 50, V\fét?h %E%I?W%Pkﬁgﬁgl %%gkgoké}scet §§%§Fnt ait Vt"lﬁngﬁ
sani flary tdunms tamn. b@r apprabliyfethe hatpriov esls semiebed means, 18hepenhfubement

fresh cutting e nt. 70Q,._and .i.deal | a tti ng bl ade assenbly 300 which
30 i ncl udes Bot %]ggg a5t (Hg la{}jléjganrag%nﬁl g e Cl?(ﬂ%(fé?a,tede%%rPBEBXBeF_B\WPltlnge
slidabl y nenterd &b iand dute iy tHaad keaknasiseny o 30 tare LOHRR @E%tla}ﬁd@ﬂg

yet properly secured in place therein in order for surgery to take place:
To acconPlS™FT Hi% Wihks iRRR YRRt AR cedghing 57 from sliding up and off of

upstanding member 44. It will also be appreciated that in

15 assembled form, upstanding member 44 acts as additional guide

means for enabling the cutting head assembly 50 to be driven along

an arcuate path 1in a smooth and controlled manner across
positioning ring 32 and thus, the cornea C.

With reference to Figure 2, the cutting head assembly 50 of

20 the preferred microkeratome device as well as its operation will

now be described in .more detail. As previously recited, the

cutting head assembly 50 comprises the main housing 51 which

includes a top surface 56', a bottom wall, and a surrounding

sidewall structure 53 defining a front end face 52, and an

25 oppositely disposed rear end face 54. Because during surgery, the

cutting head assembly 50 is driven across positioning ring 32

along an arcuate path, front end face 52 preferably defines a

tapered nose to cooperate with the arcuate path of channel member

42. Also as previously recited, the main housing is structured to

30 contain the cutting element 70, such as a cutting blade, and to

operatively expose a cutting surface thereof. In order to

accomplish this, the main housing 51 is preferably structured to

define an interior chamber 88, therein, see Figure 5, which is

structured to receive in a cutting position and to accommodate the

35 operation of the cutting element 70 during surgery, énd

preferably, of a blade cutting assembly 300, described more fully
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means 155 preferably conprise a side entry, access opening forned 35 in the

cutting hepgdogesenbly 50. As illustrated in Figure 5-A norgcposdsassh! v,
t he surroundi ng sidewal| structure 53 of;¢ he SUBSTI TUTE SHEET (RULE 26) WO

98/ 48747PCT/ US98/ 08332 17 cutting head assenbly 50 is structured to include
an accesbedpeni ng o thiommegdrierneiss Wi Ebdndd har o isodi Spased,d ing 51
er of

gener al I¥ correspond and align with the location of interior cha
the cutt PAg dfedd aFERMDTF yas0ut§dnBhauniiseec 2t i pgtelngepiementay o5 ke is

receivedbggtaimngge&a@gat&nggggggign within the cutting head assenbly 50
for surgery to take place. ldeally, the access opening 156 is structured

and di sposed P8dékienaléynplinterger o mgrntite acuseidnguheadgassembdhy 5 g om
one sd depQf r ngj Ldewal | struciure 53.to0 the other, so that_the
T0°cut 1 hg Zranent HcanPReteds Moo ke tLu Frintf diefe s dbeans e
cutting headembedibept50andt ashoekn be Bppieei Bf esedsom hdend osegni Nngddat

t he i npr . s neans 155 are .additionally structured and di sposed to

permt egéggéggfgu?(?%mrg am c‘i‘faelz} &@%W%%n?bnf‘ﬁé?eaeéﬁt €y felcenddt. 70

from t heandt 1 degl headcdipassendldpod membew! §7f Whi BRN i Hen ARPEEL)

while the dog}r& menber 57 of the Cl,?tti r;géhead assenbl§/ 50 can&g%?o&g‘éegr%?ed
i

to an opER P ﬁ"b"ff:%‘ﬂ)‘“%)snﬁ oSpERWRLL] MGt €ofSd 8t tHGRY eprdre ARCR0 54.
Wi thi tbeogUhéhmber head; 8sserbh e %tv@%& @%l&%‘é@ﬁ*}é%@f@g %O%bll yio%nlf%r

noved to the open position to permt cleaning of o I ht'erna
mechani sFETARSH AR AR tAHSN Pesitdon Bgrhpadmithéngvarusedded.contamindtield

ref erence,t 1 Kk o0& t tyf | 11 be di scussed., First,
in the prL_éf e%réed eén%%atl; nzﬁtt,%lt éer!%eunt? fér%r%ﬁ%ﬂe%ﬂé }b&i@gncﬁ s%losaéﬁis\ﬁetpr}iaﬁephe
mai n housikly 81 rew aboustediie 2Ht3Angegrlesserit om Doerhondmisyt ab7 phape be

Furt her, ihg_elepent 70.prefera i ncl udes.a bl ade having a |
shar penesdégﬁ f%égi%d‘é‘gl?gslf‘ﬁé &E‘[ ?tll}‘?g ‘%)]If%s?ﬁ RAFLhIPE BYelCEPYISRFIPGAARY t o
have %an lemgée Ods e oxi aat@dyi ansl g erisddye @t weeh shdwd dl @ dewress chaem
t he hori | ade. To acconplish these preferred 30 goal s,

t al i f th
ina pr e?onrcg%mg)rfr“lb%ﬁ?%nﬂe ‘{)Cff’es AR iSRFRSHRNt P dasmihies saitd ioat eilegebkade

oper abl y7epnnetited tie achbagachotderoffer The btadgaibel dgfgi spddt 'f%l'% ile
operably connected and disposed within the interior chanber 88 of t a
cutti ng PeRdr QesendPyas0 trn aveituhestingh the eehelins i okeneahswBen seeis

Fi gure 9inadieddar andn 3516468 onefab! ypseupked tordhe hausi ng: L of
cutting h?aad assenblny 50, and m crokera %nggggﬂergfléﬂ Rgghars%bé%ln& EHS
des@C byt crokeratome.

A unique feature of the present invention, however, is to
provide the cutting head assembly 50 of the microkeratome device
with improved access means, see Figure 5-A, indicated generally by
reference numeral 155, such that in preparation for surgery, a

25 fresh and sterilized cutting element can be easily and quickly
inserted within the cutting head assembly 50, with minimal
handling so as to maintain it in a sanitary condition.
Preferably, the improved access means 155 permit a fresh cutting
element 70, and ideally, a cutting blade assembly 300 which

30 includes both a cutting blade and a blade holder, described below,
to be slidably inserted into the cutting head assembly, 50 and to
be easily and yet properly secured in place therein in order for
surgery to take place. To accomplish this, the improved access
means 155 preferably comprise a side entry, access opening formed

35 1in the cutting head assembly 50. As illustrated in Figure 5-A,

more preferably, the surrounding sidewall structure 53 of the
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WO 98/ 48747PCT/ US98/ 08332 18 the drive means 80 inpart an oscillating
nmovenent o bhies7t ade hol der 72, thereby causing the bl ade hOT/4&98/08332and

bl ade 71 connected thereto, to nove backiand forth within the interior
chanber 88 of the cutting head assenbly 50 and generally between 5 opposite
wal | s of cihé isgr rbeadi rpsimtelyal 150st L acturmGSitdier eof . ideteddi gl Yactbes

I nterior _chanber i thin housin 1.will be sized tg receive both the
cutt ng GPERBRE, 18bchokted CRFERRY Witk S EheY bisu nooged 7o, SaBTELLY
pernmit theresepbhat ian@ Gltigmovialy effentlsdasad®e OF t thve ROYS| AHamBer SPgaget 0
offer an jnproved 10 m crokerataone and cutting bl ade assenbly that is able

to cut ahf®r §U$EIRINGACS GHHTIRAYE MGy 13 e¥hat Ehor neattingsebernant Alnmay
that 4 espbt $ekiVeky ifd Ne.pr VPOt heddi 24 risd 1 UNGet eot RbL e%xgé'\t,mcfxgéggg'sge?ﬂe

ti ssue edges, in a preferred enbodi nent, the drive neans
bl ade hopgeemp2yan%lO blfsde Furgeryscid | sakeatpbads. ver ydeably, r athe, acghes

than tha | | shed: by Vi C SKC s _general ly about 5,000 to
10, 000 “Eﬁ%gﬁg r %?%u?le; as(r% uﬁcr(}eug:leﬁdy g 8ut&h%¥gf)e$i %eos Sé%'eﬁ\ u‘f%mggeté§£¥o
of fer antbpbiughl tbeneahttimg Fedderadsenttliys segafdomanshés g abfiedthe

further below t.he drive neans will preferably drive the cutting head 20
assenbl ySEOTSEPSEET; h%lg%vé’???o Vgrfd‘lcf'ﬁp‘fﬁe 35%an%oefélenef38ﬁ?ﬁere‘7"h, thata Ehted
whi cio t akaesttihg elkineng headaaspenbhyidy gaserakly fhetveebnhdrt 9i8eS8E0PHS,
and ideallzﬁabout 4 or 5 seconds. These preferred ranges for the cutting

speeds oFUbRéndi di¥Ker aE§RE e Thought® t 8hertdr Rspt pREFeahatAdr Keginy the
'nprovedeEE%bﬁﬁ@ﬁtHQ@ %ﬁéxﬁdﬁ¥gvédSﬁeeéss“hégkgth9§1jfé(%Hg%tignall%g

acconpl i sh the désirable goal of easily and quickly installing the cutti
el ement $OructHirgdt prdcdisPagefehd peBRhDISASY and ok eereysilvefhandsedg

so as to I LAl erilizatl ._the t LAveptjon rj .a C L R
30 bl adeaggse%grlgéﬁllaﬁﬁﬁlg? r a%:g lei’lrrlﬁ‘qu Sg%g%gg - ‘73 a%%bglenggglpl !flﬁ‘lgglc]ﬁ%a?%%a%g
ref erencessembial. 300t Eheowld tiurthidnde agyendtiat3ad oiat hehpreseimd door

VSO QckieRo8D L2, SRUPELEE 0 MIBOURL:RUSIL 8 LACE, A0S PLACE, e

i ncl udesopeahaopitfiomvad as to permit insertion of a cutting element 70

within the éutting head assembly 50, the door member is preferably

only moved to the open position to permit cleaning of other

20 internal mechanisms disposed within the cutting head, whenever
needed.

With reference to Figure 5, the cutting element 70 will now
be discussed. First, in the preferred embodiment, the cutting
element 70 is disposed within the main housing 51 at about 20 to

25 30 degrees from the horizontal plane. Further, the cutting
element 70 preferably includes a blade having a sharpened cutting
edge 71, the cutting tip of which is preferably formed to have an
angle of approximately and generally between 5 to 10 degrees from
the horizontal axis of the blade. To accomplish these preferred

30 goals, in a preferred embodiment, the cutting element 70 comprises
a cutting blade operably connected to a blade holder 72. The
blade holder is in turn, operably connected and disposed within
the interior chamber 88 of the cutting head assembly 50 in
communication with the drive means 80, see Figure 9, which are in

35 turn operably coupied to the housing 51 of the cutting head

assembly 50, and micrckeratome generally. As has been described,
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35 cutting edge 313, a rear, trailing portion 314 having a rear edge, 315,

and a pai rwefoggsde edges, 316, 317 that extend and taper SUBefhKedbssEET
(RULE 26) W98/ 48747PCT/ US98/ 08332 19 -, petween the front and rear
trai'ling portions.ln a preferred enbodi nent, the rear. edge 315 is -

N radived heahbesboriwyadtCud i B9 &4 tion 312.
g\legg,r.at h%@h?ﬁtti n_gz bl a?je 3%0 flﬁ het(r: irtrllcl uagsgg'ﬁﬂléaﬁo%e:]“%@% SC?CE u{l;%? %%@de

formed t ger, andHmERyt aBrysingpdie oblager t bptder 372 aadd3 19 aw ch

are ideakbynelteudl afhdFeshapeoa S d.pt ar,. . trailin ortion
314 in genernal al i gnment  wi tﬁooﬁtg)\%nogﬁég. ref €§5 Y, ltt?{‘ ncuttkf?qngnf)?ﬁﬂ‘ér
310 i s sGhamysli 818 wIf Itdte ant tiae lfadtas strelsby ss eeandWybhethe1{ BBt ween

ti .. th ti | ade havi ng. an overal]. 10 di nension which is
o et BRRoRRst Balts M0 ol Min il il LotbmAenre Showheraot
Fi gure 7Actbedsndéyedgere 3ilb;eBidr ObhhhBerMyOViedr kit hBUshhade {310y which

extend between_the front portion 312 and rear trailing portion 314, are
rounded. “TAFS FRaITretYekRty %éﬁ" U i Sdpdient ror*r“tS:’r%1 fife ac gut E hpg askaad| y

300 wi thi7o HEnd helpaef aonad-niero0kgnhat e glevmhee that €S g 5
arcuate path over the posi t_iron_ ring 32. More specifical _yl, t eﬂ’%ﬂt%i‘tn%l_ng
bl ade 3180"??‘?8% PR Bafs &Ithin Aouring efllso Shamswien dfiférs ascimpresved

duri am§ wher gi paf- f .t ' Side es_m ght
momencar o ot bad heyand Che cnet Bladt d B R EC UT B e A ane
cutting Feafdcadsa@nsinoB®mPialwi thimol ayent adt ¢dSIEn¢3@B|ht|ig§uag lﬁlij[bg :g%nr[&lf
ot herwi sgy,Lpt erferne W enment _of e cufti ea sse
thereacrglgitlél{,:'I glregglgl%asn %Qch’%%ﬁ% E Tﬁ’é“’E%Ft |Eﬂ.§§ b?g‘g8s§10{nad?f@c epecut

f or med toohmeal ot hesushapgest, 0 iaceomildfaridd SengaitE :@}eﬂf p ﬁg{ ﬁ%ﬁé@lnﬁ:‘ea{r@qd
as 25 ilfustrated in Figur -A tg 6-C__in a nore preferred enbodi nent,
the f ron%blp"(g%?‘fL oni- 312 %get ﬁzagﬁt PPg&eEI dde 3b Hadey e #95L ¥letaardulaar
shape andetherapad raakli hgghett k@an3thakascsenarsldy vy apazoi dal, shape,

such that the side edges 316, 317 thereof taper froma w-der dinmension df
the front Por BPofe X 45t 302ROWRRIS &0 &i FRnd0eR 00N tiees epert minliteg and

portion fdda1Tpeanblt! By solcade; esepdr Y m¥tdcbUdds COOPLEIES Al IRQSC
bl ade hol der 320. Bl ade hol der 320 is forned so that an underside
corneal cut. Further in this regard, and as explained further
below, t_:he drive means will preferably drive the cutting head
20 assembly 50 across the positioning ring 30 and eye held therein,
at a speed which takes the cutting head assembly 50 generally
between 3 to 6 seconds, and ideally about 4 or 5 seconds. These
preferred ranges for the cutting speeds of the microkeratome are
thought to offer optimal and markedly improved cutting of the
25 corneal tissues.

In addition, in order to accompiish the desirable goal of
easily and quickly installing the cutting element 70 within the
cutting head assembly 50, without excessive handling so as to
maintain sterilization, the present invention comprises a cutting

30 blade assembly, illustrated in Figures 6 - 8 and generally
indicated by reference numeral 300. The cutting blade assembly
300 of the present invention is seen to comprise an improved
cutting blade 310 and blade holder 320. The cutting blade 310
comprises a front portion 312 that includes a sharp, forward
35 cutting edge 313, a rear, trailing portion 314 having a rear edge,

315, and a pair of side edges, 316, 317 that extend and taper
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321 thereof is secured to the cutting blade 310 at the at |east one

aperture 3YOH®MEe cutting bl ade, and so that a top side, 3BCBPS8/$RI% he

bl ade hol der 320 includes neans 325 for b ng operably driven by the drive

means 80 of the m crokeratonme device. In the WO 98/48747PCT/ US98/ 08332 20

preferredbﬁﬁiﬁSﬁPrTéﬁi‘? g"éﬁﬁ% 3% JoRRY | §824 11 BEeRPTFIETOr nednwia hbnefhered

bl ade hol dbodi deat], - haviedra8agy a1 5 hapgeriddiayoh g 1hads pRLdgr, 520,
e

could be formed to include a slot, groove or other ap recess Ww thou
depart i ngCREBANBhEISEopE Dok hEranpr BeERiONNY8ALi odlsal,sdhien ¢iet pngfeladd

enbodi meng 4 ot : ' e I f.a plastic materjal and
will be pfra %gslzgf'?lhg%‘railﬁggﬁng{neu??%%m%gls?]t 8thg%%tr Méast 331 e g%’é"\’ef rER9I81Bn
the clttiagdbpuete8ablyo aspadrprhdmEraurdsit egrealand Bavnedieht Aregi hbadey

assenbl y. | d_be,poi nted out that. hy integrally 10 formng the

cutting bf‘lét%ggg% gﬁ‘d Pr&Ge aﬁ%l (ﬁ%}s%d bot ﬁqﬁar Ly AL 2 IR B Prat 2

during suigeggnetrhd ciltidriger ader@ss8abhioBABrCaN e fg 1 eadily %f{fg%‘?&
ade

fromthe ciltti ng head 50 of the mcrokeratonme, and further, "if the
hol der 32pl7def it HedSoFUBFaaprréaiteliatt #RY BraBeChsterbilesgsseeml bewith

readily diggosadntd gbrePegfermpl ¥r the bladeihg! dan320,ipelyd
one | ock segnent 3289(;1- its undersurface 321,11\?\,1% chis stru%tk%rg?f :%fﬂéggﬁ
di spdfed ¢dmenReépn vhistghst harapsr thae Bhe fearetrahlihe pottiog blade B0

so as to onE; - t 0. efer V... Lthe bl ade | d I ncl udes
a pair of %cgﬁgég%{eﬂ%?gf%ﬁ%h tlgl\/gggggéc?fcg %rsfégsﬁg%%s a%ggv\,hﬂ& %fetuhe
st ruct ur etmpoobedseugt yng eebaded M t hilnidcthexpreekdebeedepai thef £ apet tptESion

318, 319 0 he blade.310. Al.so in e preferred. epbodi nent,_the
| ock segrr‘;ég% n%%g %%?ﬂdggaﬁflpgné)eocftplo i%)%?SZ@r\?hircc?’rlq%e‘g[)r udtidSedf gafure
engage atréedslypperiakkytabovpeantadge odf thke caparitng & Jmmmd, Wddiw dig,
25 bl.ade 310. Referri now t o Fié;ure,S, In a nost preferred enbodi nent,
t he t i 1Y bPAGE SELEEIMIF BITALINR BRYLERt tyFer®PiF | a1eBEn afp arcuate

addi ti onabhtth CeURE $Red gale i330 Mughsfaci bkat epelieikammyal e cutting
blade 310' shown in Figure 7 is structured so that when it is
oscillating during a surgery, wherein all or part of the blades
side edges mwight momentarily extend beyond the surrounding
20 sidewall structure 53 of the cutting head assembly 50, it will not
contact the positioning ring 32 nor otherwise interfere with the
movement of the cutting head assembly 50 thereacross, along an
arcuate path. The cutting blade 310, 310' can be formed to have
other shapes to accomplish this same goal. For example, and as
25 1illustrated in Figures 6-A to 6-C, in a more preferred embodiment,
the front porticn 312 of the cutting blade 310 has a generally
rectangular shape and the rear trailing portion 314 has a
generally trapezoidal shape, such that the side edges 316, 317
thereof taper from a wider dimension of the front portion 312 to

30 a smaller dimension in the rear trailing portion 314.
The cutting blade assembly 300 further comprises an improved
blade holder 320. Blade holder 320 is formed so that an underside
321 thereof is secured to the cutting blade 310 at the at least
one aperture 318 on the cutting blade, and so that a top side,
35 322, of the blade holder 320 includes means 325 for being operably

driven by the drive means 80 of the microkeratome device. In the
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the cutting blade 310 and bl ade holder 320 froma sterile packing 30

cont ai ner wpdshgyari nsertion thereof in a nicrokeratone devi perushsbsss?

mai ntaining sterility. Preferably this t98l isin the formof a handle
assenbly 360 connected to the bl ade holder 320 and structured to facilitate

th t f o] cc eni ng
156 of 1R eult ng Moad et OIS B0 2 TREPEeFert ol 6esad: et oTES

handl e agsidisiry Q80 phefadheldarel oldgatléystl'anﬁ@ amruv&ﬂlreﬂape balthough

| d
it ggg??;'nglﬁc%ngﬂgﬁsﬁ 21 \é(%$8'{2ﬁogr ecz)‘ﬁg/sgsggl thg o? |2I1]1r{ g't‘é]eteﬁgl% etr Q%E@grv@noénd

i nst al | atdtdrerof shhpeduttéegsd| ade rssgentibpad@ingo HAcm WitHY nsbﬁgeCLBftl Rge
head ssenb O0..1f desired, _.in this enbodi nt or in other odi nent s,

t he h ndl & s eTBISPATHE be &LFAcLEr &0 PRt Ted hemBPdhgante  stbe Béadeo

be reconneatded wizioh wihg MadlRlder $OAS-ad m\é%lealc%tdamﬂqt gd 9%%5“9
bl ade assenbly fromthe cutting head assenbly 50, follow ng a surger

an al t er fath VARG QAT AFHUT EMC iR AandeeshseBAbRPeBE0TrARylBnohutbean
el ongat e SHeMANUAHA | ¥ §058eds1Q %H&% bét?‘dfn{'i?%?g{l?rlgo?ﬁ HCtgggd Lo

be separated therefrom upon introduc and 1 nsta ron o € cu
bl ade asé’elr@lﬂey I SEMPLyhe clEt |Sﬁ?g>uﬂ@adbasp@mt¢6500u¢t t@hmmldybentegrally

nooerhl y el L P e S A BT e Y i (habort Bantbe
15 int egrwamlllqh famene@mmmmqordetam@edublg@d@r haheecud2Qngand abeeagB8bhk ey
cutting lgl %de as enbl en be readi.l ackaged in containers that

pernit steri 19¥ati% %’F? oFe? gﬁl PRy Eda Ep rSH ISt Re34 | SRdoBHukRag

shlpplngmlbmdwmnaummg tdﬁﬁfﬁuﬁﬂhéﬁ%ﬁﬁﬁﬁﬂﬁé3@Qa@étﬂolbércyﬁb'Eg bbagleq of
assenbly 300 connected 20 thereto, can be_easily renmoved fromthe sterile
packagi ng 5% fne dFiet kR nBi §d8sasaemdlyo 3w Gay kmdreadily daspesedhe

cutting bifade paegering y30&nheMi 1 LdTal St dd Ni 18 | £néi‘u&e§aQtt @éXsEOQQ%t iQJIG'k
into the mcrokeratone'"s cutting head assenbly, 50. Thereupon, the handle

assenbl y S860€@&n HeB bicgk ekt 8f funidegrpurifacsut B2hg bthiddh 25sassentsttur300 and
d'Scardeglgbo%%@eEW'%%t@hﬁpQ%ﬁgu%% the aperture 318 formed in the cutting

blade 310 so as to become secured thereto. Most preferably, the

blade holder includes a pair of lock segments formed to be
20 circular in shape and which are structured to be snugly received

within the preferred pair of apertures 318, 319 formed on the

blade 310. Also in the preferred embodiment, the lock segment 328

includes a flanged portion 329 which is structured to engage at

least partially about an edge of the aperture formed within the
25 blade 310.

Referring now to Figure 8, in a most preferred embodiment,
the cutting blade assembly 300 of the present invention is seen to
additionally comprise a tool 330 which facilitates the removal of
the cutting blade 310 and blade holder 320 from a sterile packing

30 container and the insertion thereof in a microkeratome device,
while maintaining sterility. Preferably this tool is in the form
of a handle assembly 360 connected to the blade holder 320 and
structured to facilitate the introduction of the cutting blade
assembly 300 into the access opening 156 of the cutting head

35 assembly 50. 1In the preferred embodiment, the handle assembly 360

includes an elongate stem 362 structured to be threadingly coupled
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Referring back nowto Figure 5 other features of the preferred

m cr oker at wosdeys7ce wi ||l be described. In the preferred enbachosstosisthe

housing 51 of cutting head assenbly 50 wi;| include depth adjusting neans

75 for adjusting the depth at 30 which cutting element 70 cuts into the

cor nea. A@olhhél%maedhbmagrgua@eéa.15;?%1% th %q,ldéswa[]ﬂ MBS P AL o5 1o
ou

preferably disposed at the front end face 52 of nmain sing 51 ‘and format
| east a pécﬂbht%ﬁetq#ée bt eeduet { onfandubhsiga blanean 6f onhe emalt f soe Blade

Pr ef er abl lﬁg] e j USt lkNg,MBa: C ri.se a,_separate se
segnent 7 %Sé |c)ﬂ ?ggs%cgh?eg"%o brhz tgg%ure yt,ln th?%gmvaﬁﬁesy%oly 5. If
i Nt er conrzs Bxded t hnhobssngrbbdiynendy @f anconkent ieabaldiyndatewn tM0 handle

98/ 4874TPCT/ US98/ 08332, 22 _f 74_such " a bolt, etc.
Pref ofabl 3 TR hoch sBgnBht L0 L e F P BB TN SoRbRg e e Gy kAT 77 e e

vari abl e slephingtttd® wephethd8blEAga8eMBBr S UMMt of &dMcRfeer 2 Ynd H¢ a
termnal end 79 which is fornmed to define an inverted "V' shape, 5 an

pr ef er ablSPExIRILLRIDs LR Wt L XM t HhosBiSelp@nthedd Tesewplyctad.e
is sized sh &eIid I Se-dOorpe rﬁ??d{%ﬁ@%é&ﬂ?%fﬁﬂé#éﬁ %&@c&%ﬁ&&ndy}%

void, also shaped |ike an inverted "V', forned w't ousi ng on an
bet ween dpHYdie dsFalislhinSeP Siadedarcl user abt atengale ad¢ucbmtedrahty einfeate

52. wi ld.be reci h t hl ture perm ts_a _highly stable
mest 10g. oF Hoer 17 ng1are; (iIter "Bha! Bt uBrliteld [ PRE b bafal < theyeticn
cutting hgazh assenddyction sandvedsabbdhgt aonapcuahe paith ioverblees tdndd y
ring 32. FRunther,,as illustrated, variable pth pl at r 78 is

: preferablvilll{-il}l neg?%‘la’ Stk 188 bS58 tg(;'l a igga}r{gggg?d appreclated
subst ant igdty imthie hoeezaatalveppaa€er¥adi ehbeddpphb, Pt Ré ehARIDE 2 sEBmHIRS
a depth depicted as "H' in Figure 5, which is a dinmension pre-selected by
the surg tRE ARSI e dibh TRl Y eptars ofC (Mt exial csdethldel i meg tise

cornes. AnpidwralBat poemed WA NPrasenbréPEePEROB1ald hr v d8,8 pPhifalddey
of nose segnents 20 76, each |nclud|n% a plate nenber 78 having a

di f f er entdRF i eRsrbhBe ddmde "#Esemblyj [darbethppr &6 areaditwnrrcyageds in
that thergds kiUl Se J&@td ashi f e rH%{rE r. {8
and the depth of the cut I{o t he corniejlap%s t eé:%f?lfjﬁgé %ergloppgis@’nbaiy %11c¥1
pr oceeds Hemair d stieriidg zedr génying tdleinbingti onInf t25i 4 hevagr,r ovhé Ahaadd e

pushes d the n Fo xa : me [ (8 having a | arger
depth " Hc')avgv]ﬁ'%}[l%l hi (S’I%gf m)%r%ghof Epﬁe gﬁgg%ng Eﬂﬁ?‘%:&%g %gg%"%yvma%drd;ascoémﬁ eéi
menbeo 78 Hemdty amld erasiept hrendved |fraxpdse smwel f miaadhey addehe
bl ade's cutting edge.. It will thus be re ni zed that. the cutting head

nsoenbly P TR Ghelbd IRt i GHAGBEIE 45 G Aty Ssdno
dept h adjBlside G gBRAMSL Y B 00, Ahille piaiselningett the Needs wiry kendatiient,

under goi ng surgery. | deall the present invention will offer two
di ffer ent’gﬁf%ig&i 'Hb§E°§%§¥r’éﬁF‘§ ' 96 SRSy MR s3se/mPbY . 1830 - ni dheRSuRRa

anot her fofe Hhd<r NSl £ 86 ec &4 BENbEYKERE 037 TS 8% rc%l&m%%n@e%tlﬁ%se

for cutting into the cornea and exposing sane for reshaping.
08/ 48%47RCHAISDY B3 arpy discarded or otherwise disposed of.

Referring back now to Figure 5, other features of the
preferred microkeratome device will be described. In the
preferred embodiment, the housing 51 of cutting head assembly 50
will include depth adjusting means 75 for adjusting the depth at

30 which cutting element 70 cuts into the cornea. As illustrated in
Figure 5, the depth adjusting means 75 are preferably disposed at
the front end face 52 of main housing 51 and form at least a
.portion of the bottom wall of housing 51 near front end face 52.
Preferably, the depth adjusting means 75 comprise a separate nose
35 segment 76, which is structured to be securely, yet removably

interconnected with housing 51 by way of a conventionally known
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As has been described, housing 51 of cutting head assenbly 50 al so incl udes
tracki ng ({Rpdk4s64 Referring to Figure 2, tracking neans 60pc¥kshhgsdd t he
preferred enbodi nent are di sposed on a Ié)é/ver peri pheral zone of housing 51,
are- structured for nmating 5 communicati oii- wth and tracking within channel
menber 42, 888cFL990€ 3,1 0f idd4.,00i ng, ry 32,, For gxapple .i'n the
preferredagnbogi ment the traasg%sn%é%%’nga ggtr’e %?és:bosgﬁgg%rﬂﬁéydebgﬁ nose
adj usti ngegwans 76 eemipuisesnéegEEiagetdénakghanar?t arddie variabie depth
pl ate ne 78 in the formof a flange 62, see Fi gure Preferably,
fl ange 6 %{:( egn s"ﬂjoeu %éyon ??1%9%'8??&5?@“8@% n%-g B?ggﬁffﬁgaﬁdiw]é%%\aﬂ
53 of hotermngnal endgenerdlilah pey R« & dé&fﬁé(ﬁhtfﬁWé%QedF“vﬁhgﬁﬁget
nts

al t hough the cutti ng) head assenbly 50 i s designed to receive nose seg
76 havi nigPYaPrSbrPEATEt IFPISRES msHeFs YBe Pidhbe of2 thie diPssteemment 76.

therefrommis &sr@EtrardnitosizBai gih s8nasghiPefoOrbepROPd 2008 L8t JBLLD
comuni cation with and tracking w thin channel nenber 42, o? positioning
ring 32.WAFERBugh FIEFREPEIIERE | Hoddt errd sonl §hdpedn dhkesiade ofvertedotst ng

51, in thepLef er+ad i , el ange i i se n_each side of
vari abl € plep(tgﬁ Q{lat?glﬁeggeré% 26 tﬁgr e%df}(?ﬁ“ﬁég}i %8885 Sﬁyth LRIt

i nvent i oPi@dewalt hecracpamesntSys |adiacent i fhoneyend face ARSo ax preM ass! y
reci,ted, i ousi 51 includes abutting or. st neans _65 whi ch serve
e Sbr e B g ety I AR 2 P6THY! SAPR RovERE RS Gir
cutting dweall asgeodl yeP2hih@1laenassopesthiANh8gsihggs B2even LBecps ef@¥d Beh

enbodi nment |, stogﬁgg?ns 65.are formed generally at rear end face 54 on
sur roundi TR st YsPPudfufeves FIPNg @1 ahfUa & il sever shosd on e

formed afindies} Unchurendel ween; sidenaht e8! rvstuaB1 83a806n IS8kt ENFedBle P
of the housing_ 51, which shoulder is sized to be too l'arge 30 to pass

within the RAeFerPhEnbRFedrasf Wikk glFagenenhsSagMeRhel ébyndr by ehisprpeahy
furthler 19N 4 hﬁ:{gfl I cro il oni ri 32.
When abugtﬁ%l\gélg%{ggigle?renltq{ ogggrs e%aglzﬁgis)hé}]%%g? GGS\ganlg'%laénngFB%m}gl?atﬁ,
by way otember 438, higs dr i d¢pyghndepsc8@dcas bUEI'st DppEilgand Bhewhiewerised t o
perm t : t _ i y. .50 in the oppqsite, .

di recti ﬁ%@%@%gg% %ggg(ré:étgtgdqg’?t asg‘gggggéefgr NNGTET S’iprclml%\/\%%’le desired
08/ 4874 HR1 1WS9B/ €I8&32u4 tor beemadgedrs ot dte iqoryess .or rAmg: Isdir gRfat ofe tdre
cor nea, t:thee Ii';tt;;(seerzrs1 of thetcor nea ghi ch ar.e cut shoul.d not be conpletely
sever ed. WX i GUe T eAPUFRESPTY RE &Gt BERY G WHBRLMP S9aRents

i nveot i o6 ,10 dact hatndihediny t ing pdfatidhe meabeea, 7€, heswhys 4N dirdrently
formation of a cor e(?l féap F, as ill}?ﬁtrated in Figure 1, which is also
safely pfp’é%ee’?%%n% FREAssBibl yI50¥10 B RRPTRC M of FYBI F¥gugs /5 that
housi ng tHet1CldIdes idvidraR RRARILIHEERP b@%vfeférnn'%ﬁev"ﬁé?tﬁ HPUS] ik SHemhS-
illustrated in Figure 2 and nore clearly in Figure 5, Tflap receiving gap 59
i s di spoed2BenéRgl 1I9eRdar ofhdheo FHtonECefidief HKETHR ofs hbhsi Fytsingndiarst e

i cul . fi i f d.aof | "
parti cul damniy €6f bRedeR¥sA QAR Be-{ gsxég%%\?{rpﬁﬂ chige é%q."?é’%nl'ﬁ)ufs

cutting edge 71 and just rearward of varia ate ne
f | aSr eddiwviatgryap 89 ansl divspsedcom am Gheersuntace BOr hexample 5la gricite

ext ends nlr{ﬁ?@éxdl ¥8ar¥ga4/:g%§ gou§gpgegl'de|§c{%al l'ﬁ" Tl QLO]EE glﬁilfizg‘ncg%p %? %%q n

ext ends through the op i te srdeval | ructure
pr epar atilerdd ‘o5 cuttting ddwe car nd@ndatsh at pé apeefembed T8 Ci@kEigtoEnadgwCe:

gz)siat ?E)%{e:ﬁltlt Z?'g{"i E@rl V?etqﬁpcﬁg‘;é imrc]) eblo%dgrggsgg‘gbg gkqg hiJlsagéigachll tiangvee%gien.t ©
It will thus be recognized that the cutting head assembly 50 is
30 designed to be interchangeable with differently sized depth
adjusting means 75 so as to precisely meet the needs of the
patient undergoing surgery. Ideally, the present invention will
offer two differently sized nose segments 76, namely one sized for
130 microns and another for 160 microns which are currently the

35 most desirable depths for cutting into the cornea and exposing

same for reshaping.
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20 head assenbly 50, and b) the coupling nenber 90 is nounted on the
cutting heasggsenbly 50 and the drive neans 80 connected tpcpodsaisgrged
therewith. Referring to Figure 2, as anadditional feature, the cutting
head assenbly 50 may include indicia 67 for indicating to a surgeon which
eye the devi cEsisas bdasiddir o5 Hillsirdls IOFMRAR L iy heall 8E8EREEy! HRL
indicia such as the letter "L" as an abbreviation for "Left" or "left eye"
and the 2t$Peinchudas phraghbrenaensntPeor REfgHRringrtorFyaureyd; beacking

utilizednehst BRI, I ROUEYak ANtcSd rb%@:f.??r@& AR MR ONS & N 38 HRLEHIN fos

| anguage or synbols. This indicia w preferably appear on opposite Si
30 of thkowerr pendihgraildezong | o5t howsang 531 of arae straiue thionesi nipS Imaf itde

cutting wd N | Qcati,an which. will _be selectively conceal ed
by tHe c%%@ﬁ‘illﬁgé%é@n%érigﬁh I%g%a%tlia(:ctﬁlé’rq Wgﬂlf}pmrﬁf oUBMRETwih tFRS
cutting heqdrassendfypbeiandndnapesed grer ForSetdmsld, the thahpreFerrdde
coupling W(Rer 90 3%}£xtend§{_dovm the left side of, the main housing 51 of
t he cutt?r%o HRF BssSEMDI  BERYEaY RGTSNI §0t RTF i ghSRIIRE S pRef edertdh

"R WO 98] 487 HPCHL08/ 08332nd5 4di Gk RASIL | AeE tA8AeYLandSi BLe the
Conversely, when assenbled to cut the |left eye, the coupling nmenber 90
ext ends YR%HPHe FrERE SHldsofMaTRERonsi Ag Fhe | XM nglonl [flangs &2, sier

and jtghe g, £4 oSpLd er j | LSkbl g, R
that £ T har Poarer SRy FREERey xbiang Gue Mepdfid che &rfy,
of the diefirednby purreundiryesidewelilevad. of housimxohli nue, gameealhe

posi tionj i a e on t e Wt [ oper. vacuum
appl i ed%%g?éeér%%?g%??y%ggt%ggﬁ% [gl{l%é%ej o, c%lﬁﬁeﬁelelf’r a%EFﬁagﬁ‘g‘a%leGoc%f LRIES
head assesdd yaSSenbhybé01A sraidsiginedotwecteditve noseguicdtarrans’éhdfing
posi tioning.ri 2 inaninitial or star osi tion, .Once power is supplied
to the ni %’?b%f%t%er%uﬂéaactee “’ter[ﬂ%)ediﬁ t'ig fh a6 2e WBi ¢ Nsp* ha Ao vee TR T

t he 180si 14 0BIfNG r LAY F32mWiHdL gt t EBY f tHe e dnd t 8k NG fAHe2%e ki
the stop neans 65 contact channel menber 42 of the 15 positioning ring 32,

to |im tCUNIPF et @Bl With efBAt WFRCFIRT hatl themwaFR2RBEL orlMefPqhed2,  of

assenbl ypodic shouhg 2isg Be cl earcHdalh i mihgs 850RREA PRSI ol from
cutting el ement 70 has not noved conpletely across the cornea C, but rather

has cut @9oridwofthehdopsimeaSdp dnt thet irsiporad, evbedimagta thameals2
flap whi [ l&f t oAt taghiedtget o dgsi,gpat e

mar ked %] \%ralis%%sie? sﬁgwn In tﬁ%asi gﬁ% eglra?é- Xﬁzsiend8§8-gg. F%gar'gélovgnrgﬁbgé e,
il astrathkereby Ffgornd i5atting cosemealf filap preatetd hasrdyaeiordi ceceadhey tahe

forward npvenent e _assenbly, upwardly and into flap receiving gap 59
of housi%agtJS‘:l@%osgiee%ge?éﬁ%%ménﬁyﬁépt 25 clear of cutting elenent 70. Once
t he assenbl y Abso baen stoppedshg rediitgdr,e 10e Bmatile Mousyengesgns SHrloatede

d.t it t of tii h nbly 50_ipn. the, j t
i1 oot GG Uoes SR 15 | HERy TEFT Rt e R ETHGLB1OF ok Heh St

rather, pretdeaises Qst’.f@él’@x\/rﬂj, afhd R eI dlovidndihtF ceUELBRi A héad dLafaining
gap 59 of housing 51. Thus, when the cutting head assenbly 50 returns

thr 88gh 0 3F PO (ROW B bR st 1d 1hat Th iR o gfired 19nhodinentan PP

di sengaggd, {4 048 thge r 66ALBENYeABRAT 130 at ThR AGOIRAl f Jd A & SN ARG ng
maneuvered so as to permt the cornea to be reshaped, preferably by way “of

a | aser SBlewall caFrpcseadure’ Oand taee sgeger ythasopean seonpl ehedldele 66
corneal flap ds,¢ QI NSAL IR A GOVEILDY LEAALL P QVELCEQEL®Es ang rear end

face 54 of the housing 51, which shoulder is sized to be too large
30 to pass within the channel member 42 of the guide means 40,
thereby preventing any further forward motion of the head assembly
50 across positioning ring 32. When abutting engagement occurs
between shoulder 66 and channel member 42, by way of lip 43', the
driving means 80 can be stopped and then reversed to permit
35 movement of the cutting head assembly 50 in the opposite

direction. As has been described, it has been determined in
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va) 98, 48747PCT/ US98/ 08332 26 Anot her unique feature of the present
invention wpogMg7only that a corneal flap can be created, bupcrrsesiosss2

significantly, that the corneal flap is pgsitioned in such a way that the
blinking of the eye will not inproperly position the corneal flap on the -

cornea 5 feddowi e S8l oy . i lReb&F fbAPi AGatBrEBr i GH' e 105 /MaRd 10s B, o J e
preferred xlgn crokeratone device is schematically illustrated on bot?‘n a
pati ent' LF efie aFeFreghrRegss arks cyépiskioad d M Qe eI lRtelef evrrEedoi i S

of the wagkg I rFUyRMe C% benheq Lt Ll S nuperal s
on the fa.celcggya clock, Thus, in E%tﬁérjle OrPllet(?[ai, Q??E%?? ggeo ngatql?d #Egtt S h
respect tdertpnikhtis thit ehe, cuheingtof nghédecadrmssend) yr&fults tire the

initial |%d i s pref di.spos at_ a.generally, five o' clock i
posi t on W o ot & SOPHLEITBRT R Ao ntiE el AR BiRyodn whick
assenbl y 5 ahsbheafmly apressrteanbys el asabngl ¢i $pasedrat pregerekaldne
15 seven o' cl ock positjon. Turning now.to Figure 10-B, the cutting head
assenbl y S H‘ﬂ\ﬁf? t]’ld W%ﬁﬂ/éﬂ P&E&P@?saapgéfa?i BRCGRTIERE $3P at 7 dirxned
Wi th the vl e HEE 06K POSi W1 1WeRAIt_RE A8 #46PrBANSNE5nEFE & a?%g 4ing
engagenent. wi th channel nenber 42 of the positioning ring 32, such t any
further fOrIMFY Trot CORPOFFSHL Y HENAsERRLEY (1S piesReted. Jeneupllyt hearbahe

! of? 251 . LYt he:
appr 0! Ambdd And A0l 2 RO IELIRs] Nt HOLE U ARAUNR) | S DA g

perfornmed on a patient's left or right eye, n sse

pr ef er ablBy & | grredf gemedaliag twi fidrwatdwed & et loe cbballe poscuikonngl edgel 171ala3@
be appreci d kg - t %e l.t.i_ng 25 corpeal f F,

remai ns gt%a%hgég?gbgﬁel%grr{?%e]{@g%ﬁ%n% elé ?Dgaittgnqﬁng?%%f %As a]r$§§u| tf,la‘p
fol | owi ngradel wurgiga $ acedit spdsed eshape urierarntece tdfe Mo Lty 103 nef
the corneal, fl wi |l he in generally the sanme direction_as the natural

bl i nki ng ezi%:rﬁrb‘%? URTAT 4 gnd i ehog’@é&% ﬁ&r tﬁ‘éeﬂﬁ{'mwa%ﬁwmaﬂgl%ﬂa@n
of the 3Gpabimnidsi thréegd thesbppkeitbessaenaal rapcdowe 3nd Jherrhyng
assist with maintaining the corneal flap in proper re-position on the
cornea sC%s to avoid the devel opnent of astigmatism Referring now to

Figure 9, the mfeseaparB¥eBL Ofbd Nelikdengdrine BBaRSa8Q, ke Nind) fr¥erreqd
driving the cutting head assenbly 50 35 across the previously descri beg
eyebal | MCHIMNSTRORE pESMiicshi ng) means$terildired) improvadsi et t irg cbilaideg

el ement g0 Jopunseiddat oo UO; 48457 4LRCH USAR, 033 2. 220 bagkyand Lar L Wit n

housing 51. The drive neans 80 in a nost preferred enbodi nent Wl drive

t he é0tt hegchésgemddentid, Shdidr)osshe ounjish Imemieai rfing sanbyasict ioanithe
30 , in, i tti head

rssenbl y Caeng Ay ity 8 n3CERE MRHER, hANRS, B0 GRPbEEEA Thnand

sim | arl gngagede thposwtiehdi r e®RefBrrifigorol NFagpref e r edserdodiad@gnt i ohhe

Whi ch | o BREE R CHTS R AR aRd AOFENBIf SaDny. “BCHPERoRBRSF BapdbEETor
oper at | ngnali catdeRsSttedit a surgeon which eye the device is in position to
25 cut. For example, it is preferred that indicia such as the letter
"L" as an abbreviation for "Left" or "left eye" and the letter "R"
as an abbreviation for "Right" or "right eye" be utilized, or
their equivalents in words or abbreviations in a foreign language
or symbols. This indicia will preferably appear on opposite sides
30 of the surrounding side wall structure 53 of the main housing 51
of the cutting head assembly 50, in a location which will be
selectively concealed by the coupling member 90. In particular,
when operably coupled with the cutting head assembly 50 and
disposed over so as to cut the right eye, the coupling member 90
35 extends down the left side of the main housing 51 of the cutting

head assembly 50, leaving only the right side, and preferred "R
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10 and uni form speed, regardless of the |oad. Specifically, under nornmal
ci.rcunst arwesubsi7Tnat ural resi stance encountered by the cut tPEUSRBAE332
assenbly 50, as it is driven over the copgea, would result in an increased
resi'stance in the winding of the mcronotor, which would tend to cause a
vol t age direhicind gderef atied 16hardenp viisspeed. thinve rseie Knavdh Sysd sl dDr

m cr oker at one deyi ces attenpt to avoi d excessjve drops in _speed by _
i ncor por &9 ﬁ@‘%ﬁ%&vgte&l}w@?’@d H%FOFOPBQREme?BQQEﬁBe BeR3E 09PN oW drght

the not ors i 0 f thise nR@SeRt siiNvesktvahg snRietaeabbyreguappeddt Onditdi¥ia
current flow ng therethrough, such as by using an op anp, 20 and to utilize
that inf ®QfEGismad opreer rradapyl védibdlet-aghandudai niki A sa sGemertdiaty a

const gant spasd ' ' ' : I on, I r S
R s oA e R s i e R bt S A G
be used wifi ke DEevig ornia prdeen@5soéye hescachiageReferring to nmaintain

the effective he ssenbly 50 er the now to Figure, 4 .and ,agai n.__const ant

speed of t rave-J{qo %;d/oen?tjtr(l)uﬁfi QuI e 3:\6’1% RO VT g S r’%é%‘r%eﬁ) 43S s ceritrated

m cr oker afrpréhglemreevitle sephopert racpul apped edntediv@iota- fuF tdtefach it

I ncl ude a _gear box 81 into whjch a notor naiE gékv§-shaft 101 extends. From
[ I

the gear BEXEL &ld BeF spERFF1RAI PF2BEnEANP S ARFFHN YerfageterRe

hub 130 &Sy IddIHLRHES th 3 SuideCHbhhRI48S8eNBbYi FRbA AR ¥enghdf tin
operatively extends. The cutting assenbly main drive shaft conprises two

primary $6ttiBhtiahamd yStayta RAFiddRY dr CPEescPRYRBr IswosWPP1i1ed skhewtHen

Figure gwnﬂgyéﬁéﬂéiéﬁbi&E¢¥ég¥ﬂ5Hé3éﬁﬁgﬂd§1head assembly 50 may move across

the positioning ring 32 with cutting of the cornea C, taking place

until the stop means 65 contact channel member 42 of the

15 positioning ring 32, to limit and preferably, prevent any further

forward motion of the assembly. It should also be clear that in

this stopped position, the cutting element 70 has not moved

completely across the cornea C, but rather has cut a portion of

the cornea up until this point, creating a corneal flap which is

20 left attached to the cornea as designated by the area marked "F"

which is shown in the Figures 10-A and 10-B. Moreover, as

illustrated in Figure 5, the corneal flap created has been

directed by the forward movement of the assembly, upwardly and

into flap receiving gap 59 of housing 51 to be preserved and kept

25 clear of cutting element 70. Once the assembly has been stopped

as in Figure 10-B, the drive means 80 can be reversed to permit

movement of the cutting head assembly 50 1in the opposite

direction, which does not result in any further cutting of the

cornea, but rather, in the safe removal of the corneal flap F out

30 of flap receiving gap 59 of housing 51. Thus, when the cutting

head assembly 50 returns through to a position analogous to that

shown in Figure 10-A, it can be disengaged from the retaining

means 30. The corneal flap F can then be maneuvered so as to

permit the cornea to be reshaped, preferably by way of a laser

35 surgical procedure. Once the surgery has been completed, the

corneal flap is returned to a covering relation over cornea.
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35 that extends through the engagenent hub 110; and b) an oscillation shaft
130, al sowdosgms7un Fi gure 9, and which is the inner nost PCT/US98/08332
W98/ 48747PCT/ US98/ 08332 28 section and gxtends through the worm 115.
Turning first to the engagenent hub 110, shown in Figure 4, it is an outer

most section phatnpieleriaply rdends @PW@?&@&&Q”X{A)&Q?QE ggxngé. 8101? s
structured to be mati ngly, and 5 greferably hreadi ngly engaged wthin e
t hr eadedtBpEr BuceT®@Floreal | @aRheemgineatedsi My tblsigel Sicimtihe ehgagenent

hub 110 Len C : [ s 8 o,th tti ead assepbly
50. Furt%g?%?? \%\Ill%? Eg Fé%éé%:s?gg ;iﬁlag%t% eadrg'la etﬁ'rr% ngggobggé&ﬁﬁgr QEythe
per mi t t edyeowehlemctthei nputdpegl yepds as senblche5@ckhddlr alighp ot Ophs UEbaEEa

56" and th | tically di d_.It is believed that thi
feat e FRLLPISIOnINETE Yt o PEFEACOMPERPRECS FLGHERP fPafdagfdlo B, the

facilitapesfétrned hardidkerdnondieqsvigeond hapnhemaefitaned by xonuentdenah!y
known mi crokeratones. Specifically, known m crokeratonmes have 15 typically
provi dedPPbR ARITLRRE! F yl ot & RRAT Y e¥Rans Aswsiesd ctesulinedionrehso-A,

surgeon havipant® pandte arcerd Qo e fri Vi IRans, Eé\g;& éée@%(ij'}‘xg'réhe

properly could cause drag on the operation of the mcr ratone an
resul t iPCRIEIPRPENTOPE RWIeBabei ¢l Hpplfaer taf tthelwickr-ok&hasomen Figure

Mor ggyerqgthe HuctL e he.,pre i Lon_maintains its cenjer of
gr a\e}ﬂy }s%bigt a%?i 3{:]1;_[ ol%/%rn%gacgr}ft%é:r %‘2{&% hggggégeuﬁg?lggeol%a%ﬁter%, ste

t her eby @yevi diheg ¢wntteagedchdzal aassembdyeriur ing tHeat ihbeisut tgorg thead is
assenbly ngsrélr?f igadvert%nt Ity tig avva% iroE\_the surface of the eye during
use. 25RTFHTIRTT %t 845PRSERy % 3, SERETdseY| FavFor 'SH A S@endsV i Flom
the gearrdepedd.dur nhagpaewen 'E guightd evtdle ©ssi dhed i 1wdad tad3Op Wi €4
ext ends intg t he. housing 51 .through its aperture 58, is (gref erably an

i ndepend&ht “8Fferghtt1ht PERIEAQED cHhcBRELFCAPLY (FheRRFRANE prot F&RREa¥ Fom

bot h :endseén t Hec WOER BBstSonThe TSFHilHAAN &hafigdd0. 1 M CholS cuteing
preferably structured to freely rotate relative to%he wor m 115 1 ncl udes” an
upper driSRA pGSSFRLE32 5%hi ¢ nEPWR Wel dBaVENtTBOERAS ttokBerdsut awrpesi t om n
any evendend¥d¥iyohyigneagdsd oM teh Ly dr pv r oHQ4 ur%é}p Lh

not or rrglsenndri veyshai}g 101. Accordélang y,vgo!toat%ﬁggﬂop%%ﬁggﬁo ‘or Sl ﬁthe
drive shdfep MRl targ nrcebugspongliengagemeritowich thenoedi hkabepns 3 haf t

130-Furtéﬁg,p&gfﬁf&giﬂg QELgcéﬂﬁe%uEkp@Hﬂl any further forward motion of
20 the assembly is prevented. It will thus be appreciated that

regardless of whether the surgical procedure is being performed on
a patient's left or right eye, the cutting head assembly 50 is
preferably aligned generally with a twelve o'clock position. It
will also be appreciated from Figure 10-B that the resulting
25 corneal flap F, remains attached to the cornea at an upper region
thereof. As a result, following the surgical procedure to reshape
the cornea, the orientation of the corneal flap will be in
generally the same direction as the natural blinking action. That
is, it 1is believed that the downward blinking motion of the
30 patient will tend to stroke the corneal flap down and thereby
assist with maintaining the corneal flap in proper re-position on
the cornea so as to avoid the development of astigmatism.
Referring now to Figure 9, the present invention includes
drive means 80 both: a) for driving the cutting head assembly 50
35 across the previously described eyeball retaining and positioning

means 30; and b) for causing the cutting element 70 to oscillate
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WO 98/ 48747PCT/ US98/ 08332 29 opposite end 134 of the oscillation shaft 130
IS an oscWQaw483d7 pi n 135. The oscillation pin 135, which i PqIrgs8osiey
downwar dl y biased to maintain engagenmentypressure on the cutting el enent 70
is Structured to extend into a slot 72" formed in an upper surface of the

pref er r edabkadedhd@bdeh 42 torimtHers IRans1 325Ther gedvanmbhe bl age ol der for
recei vi ng tge oscillating pin and permtting it to inpart novenent thereto.
As such, PEPORTARAal PRt PERt ofvitie 6%dVEl athen aHfing 30eacheassenblat ison

pin 135 setabestBePepEBL el N-8esi hadhusn@ffoSeps 85 rogtingl o engages
opposite 10 side edggs of the sllot. !'?2'nofg)?he %?{ééggﬁ%?%{ég gg %rggréé{seulrgl%n
al t er nat FR@redBei | Rhti g sPRederthibtht Hakeadeiml dert thhanthdde isdend v

bl ade; he y. Still referr] to.Figure 9. the gscillating
shaffB 13 g?%?{;%g? TR g séeocogdaér%/é rive lﬁo??ur?%n%f§§.t T‘gérg‘éf:bﬂ’aar Pngs
drive positmbhat3g isndrihe ngipposinecdddevittiobm firalsbNt e1hora digrkg g8ak
103 contgﬁlﬁlg&.r\%}l in Ege ggar. box 81. The first interior drive gear 103 is
connect ed W T h and’ dr r¥Fngfyi¥EculEd™ o &R i APELNGR dAMPETs h&therna i teisch
pr ef er abllystussedebedoweCanehdtirertioy, dithven g@@reigétﬁhéalengQ?%gge iaﬁd'
. such,

spaced apart rel gtiog 20 fromthe first interior _drive gear
upon rotBRTOnPoFIERELIY eI B BLCETRTSEE CERRPIf o £ cepABAL AR ROr adcons tgear

105 af . ! . Vi odl
18 SOafi@t 8heform speefaifeddidh L5 epeneqet (%nglcgures ecggﬂ.&'aggyz Bpder

connected with the second interior drive gear and structure

from 25 BArTat eFLECUFS EQfeakhdornaguiradoncesi st eatey envcaugfetdie by the
engagenmentr Hihs 110-41 § rgaded, dri.ve sc or "worny, 115. The worm
115, which e%?%ndsaup F%nggge%géagsgolxt ﬂéi#l]g%(%&esogeﬂﬁvg heale3 16 %RHi En
engages Iésullecohd i aner iocrerised gearsikiandks air esthé, wWpAAingt abkong gt

the int [ ive shaft. 104 e 30 worm 115 correspondi ngly rotates
wi t hi n tqﬁ]ie %ﬂé?%’ér 5“?“%)‘1?1“%%&%%&% YR &FURS DR} 59 Edrbnend EBeaR&RKS

di spéseda widtrbpn ihe speesi.ng Shilien spesakinewrengpseamBt Mt hmt BeokREat 443,
i ear 120. The worm gear 120 preferably includes an increase

:JI;Sa?re\tAgHT%:én??%latpto?W%rF%??%i%eagstﬁ &HaBF ¢ gPeed bwcissespgsaf onged

about a frerovetpswehenealordid & rkebyr ad R Lngage, t he 1gxt e [gad
surface of the worm 115 such t hat thiéJ cer?tral WO 98/ 48747PC‘F?JUS%%\7%83§%30

porti on MEPT 34§ 0%acehr dihfyl refenentineniion gésr nroferabiyvesqmbaped to

hor i zontydn B0 S S t ' of rm, 113 aho
verti cal aI;<i S. I?%lgeﬂgtg%j&?ﬁ% ?ﬁ%{:g%gg!\?\? }'lkesﬁ1 ge%egysérg%ggeg%f 81Fh‘-’lemli?\,brm

11528natAts tchebidrimel thatto indicamati ar tieogonmovilngheerpptdklyvandage and
SurcesSEL Ao LLYR, SSasseTyen Lieokor T 05 1200 SIS o,
faces ofcanpercmtiyah, peoheoimé22refetritedwtiomagedr K 2bnses H Opl] St BErSHaf t
125. Th%e[?trrr?iq:% sa' %%nsvheegttiolnza ', Vl\beigcu :—%)e@qf% s%%%f}} %%akae used with a DC
motor in order to maintain the effective constant speed of travel
25 of the cutting héad assembly 50 over the eye.

Referring now to Figure 4 and again to Figure 9, the driving
means 80 of the microkeratome device are seen in the preferred
embodiment to further include a gear box 81 into which a motor
main drive shaft 101 extends. From the gear box 81, and

30 specifically concentrically through an engagement hub 110 as shown
in Figures 4 and 5, a cutting assembly main drive shaft
operatively extends. The cutting assembly main drive shaft
comprises two primary sections, namely: a) a threaded drive screw
or "worm" 115 shown in Figure 9, which is an intermediate section

35 that extends through the engagement hub 110; and b) an oscillation

shaft 130, also shown in Figure 9, and which is the inner most
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10 tracking neans, is structured to protrude fromthe sidewall structure 53

of the nawbgma-ng 51 and engage the toothed track 43 on t BerRRSs/éd39NI NQ
ring 32 such that upon rotation of the wolr m gear 120, and accordingly
rotation of the propul sion shaft 125, t he8 propuIS|on shaft 125 rides al ong

the toothed. track 4334 qﬁé qu htg%scg’;a%/ ad assenbly 50 across the

positioning ring 32 Smoot h defi ned pace. Furthernore,
it is seen thaurbynge\femltng:d hEher (magagm@éntdlhnelﬁtlmn ofhbdhe HAt efgatedai ve
shaft 101 W|th|nthe x 81, the gbrectlo rotation f the worm 115

and t her &For€ tHe G F%?g@grs ST e ?Eed’rt ezroahg‘fxe%’fﬁ%? Sr 8pupyardly

driven noyementhof gelae cbbki ngL head assendd puEaver tlhepPosidd « Q{qlf}g hgad
32. Also, s CI litate novenent over toothed track 43 and

arcuat e }35? eFﬁQﬁXoft neadinghwf epgagethati tiHe pEBpultsrerdssafapapsirer 6Bon
of the weppnERaKn12Rd mcaltfd%&l@ﬁhggcgh gedls GRIY g%ﬁétﬁﬁg%eﬂér% aia by o?he 4

angled 25 ridges to permt nore ef ective aI i gnment W curve
track 43fundtippenei® tseshussyetheCodsiver imgande 8fot oo 1l mmetla:gﬁl heaiit

f teht b ol l.ed foot edal aqr atlon neans.
II?\ ItoLg géégggﬂfg b Eu%?fl&& LL|'ﬁl'sw|%¥%ferreﬁcgﬁf’itne? Beag aﬁ fanct "6A"30
f oot pedaP sweh ttmemepsrmmmﬁﬁl tbunmmm tbedrive inhe hmid)rasmiambliyi 50

ear and therefore the cuttl head assenbly 50 in a f
gi [ 66 |onhr8’ﬁ%£t Ke Ié‘ggond“%‘?%‘ée 5 d?? eatrﬁenif?% H?é@FFbﬁallY

Furt her, di bposys&t em may be whteareai maReal dwoe \E/@art%l'ﬂé ardeGiOs M4Sliess
afflrnatlvel¥ reverse the dlrectlon of 35 nopbvepent, or an "auto-reverse"
mode whetBFRTEBHRANERe WiERi nfPReaduagicabl yE5618r adBRi n§aFisimakpAuUNfiner

di stancenahd 2HNBY eHe Yeu R S8/ 484A7RETIWFI/MBIR2 Hnventionally known

microkeratomes. Specifically, known microkeratomes have

15 typically provided for horizontally disposed drive means, which
resulted in the surgeon having to handle a cord of the driving
means, which if not held properly could cause drag on the
operation of the microkeratome and/or result in a different
pressure being applied to the microkeratome. Moreover, the

20 structure of the present invention maintains its center of gravity
substantially over the center of the eye, unlike old systems,
thereby providing increased balance and ensuring that the cutting
head assembly does not inadvertently tip away from the surface of
the eye during use.

25 As illustrated in Figure 5, the oscillation shaft also
extends from the gear box 81. Turning now to Figure 9, the
oscillation shaft 130, which extends into the housing 51 through
its aperture 58, is preferably an independent element that extends
concentrically through and protrudes from both ends of the worm

30 115. The oscillation shaft 130, which is preferably structured to
freely rotate relative to the worm 115 includes an upper drive
portion 132 which may be welded onto shaft 130 but which is in any
event, drivingly engaged with a main drive gear 102 secured to the
motor main drive shaft 101. Accordingly, rotation of the motor

35 main drive shaft 101 results in corresponding rotation of the

oscillation shaft 130. Further, protruding off center from an
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reverses direction. In either case, however, the notor 100 will preferably
be equi ppeNOWBIMBT4E sensor to detect an abrupt current i ncreaB€T/US98/08332
Specifically, when the cutting head asserddy 50 reaches the stop neans 65
and further forward novenent is either partially 5 or conpletely resisted,
an abr uptopReseie €ndrédde ofi |theccarilhathennmetaftlB 0 That anbebypt 1¢HER eAt
i ncrease,_onc etegted, ¢ signal _eit the.power to shut off, or the
reverse n%%/réman?' tgﬁ%:%rﬁr%%lgﬂ;%a{agﬁgna?ﬂgtfgr%mwglg cf‘ﬁrp§e38§ia|bééf derpragdlss
has been ltesesd bed, mébet pi af ehgad dfeHtokaralaie dei €Re Cat E9nheettibheedo
on both eyes of the EEF?“ ent, see Figure 10-A and 10-B. Specifically, as
wor m gear® S FF it difi;t‘?’?Fcﬁf%‘% MPEA it Gtut’e 'odedied e GFpypPes surface
surrosndidl haleyed feSEEAIChLEGe 58006 POYST BG SlnelhRearkt KRG 'E%%ﬁeésﬁﬁ”gﬁ
is ready to use on_the opposite eye of a patient. In order to acconpli's
this, and¥Rietkrlider 16osynaeeivénshafe ofsqaiel auingd ngiheaddapsenbtyibg, it
the driv JTERRS y ve r h Si 1 d, thus

coupl i ngecnenberalg%,r{ﬁg?gﬂ%oﬁggﬂ%%gn %eg rsgl-goﬁr’i g“n&ge)lj(xjJ %’g%ageﬁélgaegl?%rbgsghe
with the oppoklaiaye shafitpatidént . tGensicderiligttitn drpie NE3BS B8OL8NEES =

again, it_should be noted.20 t th must neral ly operate in _
conj unct ipo%%eﬁcae bt %ér)rﬁ)an%/lﬁt I?eerg% i %gtﬁf&r?%:l Y EG9egethepPposite
posi tliconigiHe | eggS2 wherhsurgesy 73 PRIt AHEbDAdeNheY e rAcOrd ngdy1 ¢ hey
present invention is further directed towards incorporating both the drive
means 80 THE- iRt i OFFhyl ARARE BOVEARRtorLat Ry diidde demider 73 andewbey
200. The Gty piss@dbhy1 208netebpe present invention includes a portable
housi ng 205 from whi ch power and control is supplied through a cable 203 to
the portion ofSthe driefernmidid &0 wAieMTrent 8r acthei tdsaidd atuind nghaéad 130
assenbl y §0.«)and {nom,ubich asy, 0L G eOfpde; SHCt b 9ni ngneans i
supplied through the 30 vacuum ogg%zg&%ﬁlg &%ﬁ%ﬁ?n%bﬁéangngeﬁdsgﬁ%ndary
vacudm seiricee viberhion pAdvi vesdwivingd vadresseted i with Spetifstcalhyeride
vacuum SQuUI.Ge. g al i ngl % m.p 210 contained within the
housi ng %&%v%i QES%S %%%Aer%egﬁ%%?%ae%co%\glgﬁ%%#ge el rs]kﬁ%’ﬁl S?qand \%,ﬁ’iechPlrSt
oper at es irteorigat elrtihes vEa I MOSHiich coasidcdted wiahsaatl dBiatinddyt Becured to
positioning ring.ln addition.tq the vacuum pu 10, however, the

sucti oni r?d'gnbré%%‘”o?rt Elﬁ?e%’r‘?t%ti mvEht | BRF r%@%er\?ﬁ’ggl AFFANSBFUSH 87 TR
32 i ncl udemtie FiEREAE WAGBHE tBIK RiSpodbe tRESLENAR VACHPATEANKp2EH +&lation
structured to be filled upon activating the control assenbly 200. Mbreover,
in tR8 eVerA™ (1t IifE CopBraTISHE SR SRCUdM punpSi §UFRt eHPEPt BEtakkeh @b
due to a fAWsdiaS%t ildie JHRSES e d/,actwste%r&lﬁé_i%%%fi%rpa%fi%reaglaxr_siwPéiJécﬁd
to be iMmediately available to generate a sufficient vacuumto maintain the
posi ti onitRFabSfy' s hold on the eye until the novenent of the cutting head
assenbly 50 ovgf,ithe,£ve | lat LLigal la.:ty

200 is struct u;geaci' to ﬁ%’?oﬁ%ﬂ%%%ﬁc% %i% ei‘(:]t:'hg'ré%ﬂelrvtvlg11 l%%érﬂea‘%%%iorwg{%
in the evdrst sEfccmdomretbss drivehgeamtldsr wid Gt turtiuree dpes adxtoendf £ tde
vacu p 2 d therefore, a conplete . cuttin SS across, the eye does
not Egvetétrﬁg %égggﬁggr 08§| yt%%d %%%&pec?’%d%&’i nF‘e’F%&B‘[ edS f}&Yt otéﬁoug t%e

i nt err upteryademerite logier attiogn iof the tacwwmeplmy 2dd. screw or "worm" 115.

The worm 115, which extends up into the gear box 81 includes a

drive head 116 which engages the second interior drive gear 105.
As a result, upon rotation of the interior drive shaft 104, the
30 worm 115 correspondingly rotates within the housing 51 of the
cutting head assembly 50. Further, rotatably disposed within the
housing 51, in operative engagement with the worm 115, is a worm
gear 120. The worm gear 120 preferably includes an increase
diameter central portioh 122 having a plurality of drive recesses
35 formed about a perimeter thereof and structured to engage the

exterior threaded surface of the worm 115 such that the central
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15According to the present invention, the vacuum punp 210 is preferably
control | edvdpys/@7g0onput eri zed processor control 220 wi thin ther/iesssy 205.
The processor control 220 functions primgrily when the control assenbly 200
is turned on and/or is in a "Ready" node. In particular, when the control

assenbl ypd@6iba Qi raid t 4e868d0Agl{t the dtiGtdr §drh0gearducis a pypheL s of
i nt er nal %ests, gs i.ndi cated on a display screen 211, and the vacuum punp

210 i s pPBPBFaBl yOFReAEd 13X At YJerrfatle afviabeumotatien rebetlve wazwum

tank 21511 BexdnoddiCayarinuinpagid. W i ke praf ehably Sl Nugdl o Lul, until a
desired vacuumrel ative to 25 atnospheric pressure i s generated. ¢e” the

desi red Vvhzaadedssuchreee®f Hdveewmrm obks atnahles the wacuumIBingo i Botate
cycl eg. . .onc | I | ttained, the vacu punp. 210
e \EQEh?ﬁ@”%@vuﬁg | r1§gs a%’\é]eOSh%C%SStlveetiOFﬁﬁaSQ aﬂ;n@e {lTjglve

is turned off until t vacuum W a cértain

at nosphereécepsessuer. #te t hairmpoigetar t he ovacoune paspt 2160t st BOnpreherabf y

t ur ned op, onc .a%a%}g byé e processo contrgl Z%ﬁgi n order to raise the
vacuum batkSUPT APV T HY Fe®CevElt PRELRTFELHNRBED YRTbpErAbfaces of
back- up vheucemt sa hvebtedbe, 11 Fvehd Wozhogkdrbespeedes. fcﬁpﬁi‘@i@ﬁ%}?&ffd
enbodi rreg% the control assenbly 20Q remains 35 in the " Fféa y" node until a
user wish83-to bk npgr‘?pb'éérlé’t”i o8ttt 0l eBnduthiclr t¢RPPT b8eF n@dditiomali s

desiyed. c YhERinfOWRMRL s, | tis VO D8LABFEdPEY U%t%@%%lggoks {:hge §1°d%)\§%ifo

an operation, a user typically presses a foot peda or other sw
act i vat eSEReCVaERIUPS aR8 Shef Matheheystingl 5assadblepngagteo tire "tOperkatd ngack

node. Befor rd 0g- ! i " Pre-qp" e ls ef.er abl
initiat e%jﬁ)vﬁ%?%}l&% %%h%%ﬁ%ﬁ%% 2%%%0%%‘5% Oe’?egorg;a%nh%e(?f orH§ n"f%#lrﬁal
tests. Wtdkelkhe aRdadyrtomidegloncstiatidre dfpehat prgpubeeont hafacuims,
punp 210_ | r.abl y_.r emmai n, .t.here ensuring that suffjcient
vacuum vmt%{\ér gf&é;égg%ggprsehsaen .P%%rFﬁgFﬁor OIS géet %Oéﬁjfgiﬁ‘ﬁ thatka43 and
mal fibnctdoives the quocesstleacbaksenbd05d086ross dRe PdLLt i bAEnY ALLMN 32
gener at ed o%:@the "Qperating". node.is Ent ered, control of the vacuum punp
is renov¥PT r 0Ped rontt$RUAr BREsS6F 186R MACD20 BRHCNETTPAERST ditr &F t 0

an i ndepesetlenthh09b¢ GeRler@®lind?%hes Uedt ASi 4 PG PECHDER BAL 3l PShterior
Preferably, this transfer of control is achieved utilizing a |atching

switch S Tect @ Bethide ik thSIgoRss 6l cshe G1itEmy o ahaotation
i ndependeft ¢ hogk6rROAGEOla g2 T he g drat Cé}iégxéz‘_%t%é?ﬁzgﬁbs al@r @\Je\ﬁrsedz]_too

positioned to connect the processor control 220 € vacuum punp
howéPer , e kRt Yee "G zae clirivesdaovementepédthet cist sngtlnded avsemtbly S0
achi eve a,gonngetian w i h and thergpy agtd vate t in t. 20 1 ogic
control 220. Pr eféera Y, tr%?s c%ﬁn%g'ti %ﬁléva’t hS%t r?%eitr?dg%%ﬁggﬁt% eog?oé\’egrberﬂtr ol
220 i s never aittedthewt i lcrafck r Aat i aed y ttesebropateuspathFothexaapl e, i rigset

R e A
120 include a helical gear configuration or plurality of angled
25 ridges to permit more effective alignment with the curved toothed
track 43 and movement thereover.

Considering the motor 100, once again, it is preferred that
it be controlled by a foot pedal or like actuation means. 1In the
case of a foot pedal, it is preferred that it be a dual function

30 foot pedal such that one side will function to drive the motor
main drive gear 101, and therefore the cutting head assembly 50 in
a forward direction, and the second side will drive them in a
reverse direction. Further, the system may be set to a manual
mode whereby a doctor must affirmatively reverse the direction of
35 movement, or an "auto-reverse" mode wherein upon the cutting head

assembly 50 traveling its maximum distance it automatically

SUBSTITUTE SHEET (RULE 26)



25 of the vacuum punp 210 requires a high voltage, it, as well as all other
hi gh vol t sgeosisgrects of the control assenbly 200, nust be | SRUTAE/08I3dm a
| ow vol tage portion of the housing 205 whj ch conmes into contact with the
patient. In this regard, in sone instances a nonentary |oss of power to the
vacuum poeype 246s cahrsotmebhmes I30 eiahdt  cdder chyweegui r thg mokesetbiongiaf
condi tions gefor nor mal operatiaqn can proceed. For exanple, if the current
funps. f rioRe SEERORY nRE PR BPE A M At SRR hPy 2 ESCANDS, 2PREDEORLFERNT
assenbl yinétéaps of exppdd yEi dlenty f Wwiten Pr® Sieding awh A d 30851 2 W?E'a@ﬂes
e

signal. If the "punp stall" is identified as_being 35 continuous,
vacuum r'eBRrSePR NS 6 et fMnEhey Jeavard cavianaitatia wivdien pamttihely

vacu S e ry . / 3 4 progress
o be conp o7 St FrePy CrBsTHEaRLY o adontt| ARAIGRE L eR R g8 RE 1 fooBRg " 5
nonent aryhe noehar bper at Ifoa tofakixup tv aowmne punpnoayabe, abheet depeacedd. can

However, _e if. stall is only m tary, the vacuum pu W | |

typi cal Isyl%g%]l r%‘é%ﬁgrotﬁg}fea 1on i fé/% gﬁl}‘i& F%auﬁﬁn §He sf?Y‘?rggeE@H?f“ePﬁeF@by
requi ri ngommemeent deyenélrgsapoh wadddoriOrdd< tdd s@StimdIg operati on.
The rel ease o acu however., st .t ake ace on the | ow voltage side of
the control aéﬁ &%bdeﬁ?é?lé? 'e.,tkfef'né’ g&@ﬁgi“}?\%ﬂ}?%t&“@ é‘l“%é[BIC)‘i3 can
uti higzesp@nutoPt i fe & WP It AL D dff itdgepdhiee AN AY: J&lLaTR 0hnl010-B.
vacuum |In particular, when the previously described, typical current junp
associ at e f el LpunpsSstar geprexhbi reas thgoudly rhgusingpS passinguts

t hrough &,pr&f ef bl Y821 PBMKSHAHY: reftls i Fedst 11 61 tELOger -

242 of the optic cou_BFer1240.S The LE[%r%;42, pefe%era ?ggéﬁ{lgﬁghbaggupgg&ﬁg
ext ender5R243the eyt pred cradflyasSemnbil ygess raadyntoomsienghy thesbpporaete eye
sem - conductor i 45 t hat ates a_valve.247 to cause the_.nonentar

rel ease % éac%%%’?%éﬂi relc?igf o‘%é%% g:oont PRACN l&ﬁtzalr at &R’ ot he W duin B%ﬁp
210.15Accaymhetgt iic sbapéebé thel atitanris headtassedbbet eenthbedbigh mekhage

and | ow volta si des .of the assenbly. 20Turni ng now.to the other aspect
af f ect eas(ﬁyn?%g o5 e a§§‘8?ﬁ5?§ %%(?3{“ néh%l E)?uisﬁggdrsilvérffgaﬁgu%o, CPHgilﬁﬂe
pr ef er abhamipomes ed bnezetody, 250 €Nt Bened Wrtikint dde eprdéeteasSesbl Yse

200. The notor, 250 is sufficient to drive the cutting head assenbly 50
across a'boli tRePRRCFiRg, S¥8cRtad PRLISHF Wi ||l preferably operate 25 in

both a for mr@o@@ﬂd@riﬁ?%ﬁ@ G {e61hO8Nns Fls tAeE e a1 150 i8S R RIEVWeNhoFREOr
overl oad and/or burn ouft, the control assenbly 200 is structured to detect

an i2fcr et | Aharp&iEfe 2®ReEahlFecRsnuR YR etlet PRI NEG oM tandgr bh ehabhgnut
| east a 300, Ml ianp. I ' Lypi-cal v indi i;Qn . v f
the cutting hmeﬂé% 30 a%ﬁﬁ%?ymg%ﬁ%aéﬁg? 5%}%5%%3% glgt% q%ﬁgﬂégl?‘? %lltgg g?re ?h%g
nmot or arsklxigewe nemnPestdoned rasi stred.eye st op Agfcardd n@livt,i ngheeagresent

assenbl y. ccure either due t e ce. of ohst acl t he.
cutting }o%?%gov%r? efL|lootsr||11 Fo&r%rﬁegcf?%&ovg%ﬁigggncaor i aet"rlbriﬁ EiDeoytg’i gg‘ feSTore
ot her detsarss 80 dhé tthe didmingt apahBg aef ddie 35F catht ongrhendcanseshl y

AT MK S R M e T ST E AU
includes a portable housing 205 from which power and control is
supplied through a cable 203 to the portion of the drive means 80
which interact with the cutting head assembly 50, and from which
a vacuum source of the suctioning means is supplied through the

30 wvacuum hose 202. The suctioning means and the vacuum source which
it provides will be addressed first. Specifically, the wvacuum
source generally includes a vacuum pump 210 contained within the
housing 205 which is powered by a conventional power supply and
which operates to create the vacuum which results in a suction at

35 the positioning ring. In additicn to the wvacuum pump 210,

however, the suctioning means of the present invention further
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WO 98/ 48747PCT/ US98/ 08332 35 mllianp | evel for a continued period of tine,

pref erabl wwaRpie%ss mately 3 seconds, the notor shuts off unt bbﬁlg?%%gy a
user. To reset, a user may tenporarily renove pressure fromthe foot pedal

252 -s0 as to reset and then again activate the foot 5 pedal to result in-a
cont i nued; oV t of tor 250 until an@fher anperage increase is
det ect ed fg?*§ﬁ5955%5§&5§5§% e apﬁeggkefefP%dr%ﬁ% FgdtiuBuednia 33 el
anper age snoreased ssoiley fdatleet egdm az ol dife G@dritirAnd JImd MRy Se
directior},I Rat her, a npre absol| u%g limt of ref_erablg approxi matel y 400 10
m i anps TS t -8t bp° nBYERENE IR ENEh&EPF Forofar@f oFRe eVaFsETdDUEE: jian.

I n addi t it drrupted hdharRIAHPR powehe 1ddve JRANS S-Recalstdf Rk
novenent stoppage, in the event of a | oss of suction at the positioning

ring, “which may reseferRRLY erffdruatnmnd céepl Bee 4@@@ig@ﬁhnntaw?ailitle1e to
osi tioni ' f4 0 nt.r,0l %&E‘AEQ{V Ls.preferably

1I‘Ourther gtl?jue{:%él}%eddt%ml;ffr:ﬁ%g?g%effeegﬁﬁt ttgf fmflhe no otrl% SB?EéE&OPHQEer&P& S
the drivéishes the ayeesnti] the wavenent hefd ks samy indhatd lasiimbly 50

conti nue [ he_positioni ng ring beco | ogse about the eye or
ot her wi sé)%i%sIC lr%tgte gﬁgp%p%?’ré/i%f?gtheéc? elrglocf%ﬁﬁ ttqbe HERRE ARt 200
such a shg@t stowrtoomd stocaupbméeicellpi ticativan eoft Hdher @perod i B8-00RE £ ank

i ncludin he. normal array of systens checks and the reestablishment of the
vacug% %l}tsst Bt Y BF abven eoat{:h?ePBHeBe oper SENEH JMUSHE YRR AN 250 ¢ae

resune. 2pAgatidncaded tidievaaausm puip 2h0 of abhe preseptLnvent icgﬁlp% te
preferabl¥ i ncl udes a backup, in the formof the vacuumreserve tan i ,

that wil ICU5ergt @3SF 13F B UL ptYip 226Sf &PIts,haé{R:WCasb?u@anGGEOpsMr and
I . Sig ' wer _source
0Ss | RinleXipleec ebil® MR 29 o &hr 3 Yard n%%&'%:féupgtsg%qwf{f Qﬂet RBeﬁE}ﬁ%Pﬁg

260, such as one or nore |lithiumbatteries, hi'n
205 of tRE &bt Veruass eNPPy 2200. The backup power source 260 is nost

prefesanly | nakuded ol W ! goeddhd PhvbRE:ERT bRl BRGR G B1E 1o
preferably controlled by a computerized processor control 220
within the housing 205. The processor control 220 functions
primarily when the control assembly 200 is turned on and/or is in
a "Ready" mode. 1In particular, when the control assembly 200 is

20 first turned on, it is structured to conduct a number of internal

tests, as indicated on a display screen 211, and the vacuum pump

210 is preferably directed to first generate a vacuum in the

reserve vacuum tank 215. Next, the wvacuum pump 210 will

preferably continue to run until a desired vacuum relative to

25 atmospheric pressure is generated. Once the desired vacuum is

achieved, however, operation of the vacuum pump is cycled. For

example, once a desired level is attained, the vacuum pump 210 is

turned off until the vacuum drops below a certain point relative

to atmospheric pressure. At that point, the vacuum pump 210 is

30 preferably turned on once again by the processor control 220 in

order to raise the vacuum back up above the desired level. In

this manner, an operable, back-up vacuum is available, if ever it
should be needed.

In the preferred embodiment, the control assembly 200 remains

35 in the "Ready" mode until a user wishes to begin an operation or

to conduct further testing, if that is desired. When, however, it
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continue to supply operating power to the notor 250 in case of a power | oss
from a twe sgdg7gpower supply. As such, a conpleted pass 35 acrwsss/dsis: eye
can be conpleted if a power failure occyys, and renoval and or
re-initiation of the cutting head assenbly 50 need WD

98/ 48747 PCH; HE9&/P 83271 $6aH0lbpeetti dr) M dusét. typicaillidstdyesddsis Babed
that in some instances a user that is nonitoring patient conditions nmay not
be abl eP¢@atadilby aK evrheie aWiprhy tscraehi vate ofheheasemim dlndissehbt y theo
especi a L4t ~ VhEW-Dg: ahargar, co dj o] |l e
O R g e
of the poepseatingventeonai idneded "a woimecs i preperabPgsiniuchtasd ahseria

connectjon par t.hr ough i C co ter interface _can be achi eved and

t hr ughtﬂﬁigﬁnggp%rﬁﬁeaW$¥ltgogh§4ﬁ§;é§%%wﬁlﬁu efhéﬂ%oh??%¥n%ngﬁﬁF§'200

can be trhapgsl thed Readgonwedesniontse and itk sphperobihhembaegetheoraut:am

di spl ay consal e. ) Sincg nagi nodi fi cati ons, varig&ions and changes in

det ai | _B‘é‘ﬁpbezlrpadé(lllé t RESHBSEPT Bed" Pheter BY ehB&de nt SoPUT | st i 8n,

it is ighepdedehPataaibmmatitar siliwadhed geoning. 15rdesgetnbien agdaghewn

I n the acconpanyi ng drawi ngs be interpreted as illustrative and not in a

linitingn8ersetnFhuS, HERIPODT 1R hERPNPERCESFOFh AT TRl del &r dPABdNBY

e A e
control1 of the wvacuum pump is removed/interrupted from the

processor control 220 and is transferred to an independent logic
control 225, such as to one or more PAL chips. Preferably, this
transfer of control is achieved utilizing a latching switch 228
15 connected between the proéessor control 220 and the independent
logic control 225. The latching switch 228 is normally positioned
to connect the processor control 220 with the vacuum pump 210,
however, when the "Operation" mode is entered, it is switched over
to achieve a connection with and thereby activate the independent
20 logic control 220. Preferably, this connection with the
independent logic control 220 is maintained until affirmatively
reset by a user. For example, a reset switch 229 may be provided

on the housing 205 to reset the latching switch 228.
Still addressing the suctioning means, although the powering
25 of the vacuum pump 210 requires a high voltage, it, as well as all
other high voltage aspects of the control assembly 200, must be
isolated from a low voltage portion of the housing 205 which comes
into contact with the patient. In this regard, in some instances
a momentary loss of power to the vacuum pump 215 can sometimes
30 result, thereby requiring a resetting of conditions before normal
operation can proceed. For example, if the current jumps from
approximately .6 amps to approximately 1.3 amps, the control
assembly will preferably identify a "pump stall" and activate a
warning signal. If the '"pump stall" is identified as being
35 continuous, the wvacuum reserve tank is preferably triggered to

immediately maintain the vacuum so as to enable a surgery in
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Claims 1.A cutting blade assenbly to be used with a surgical device that

cuts at | bheighdially across a cornea of an eye of a patig s 9&532
surgi cal gg@ice I ncludi ng a positioning Qing havi ng 5 neans ?or %enporary
attachment to the eye and structured to present and expose the cornea to-be .

cut, a cytbd e e rddct ur an ' ed carry said.cytting
bl ade asgeﬁ%?ﬁ‘?ga%g ??ve@annééziteggeraadfy' cglr?g}ee?:’%gz t%ﬁghe pclﬂ'%&fi ﬁéaﬂigad 1S
assenbl yigert third ngo nbeerniy Gbmﬁniannmim@rm@hdopesen?bm agras&tﬁﬁt%ﬁhd
posi tionj ri d usi i1lating novenent .of . sai tting ade
assenblgégggigggu?giﬁ%?%Ig eiggggﬁ%fyfggﬁﬂf i ngeR) 15 EhE st dde only
havi ng:  mdmefitany, pore imumipixrflfpr @Iﬂllp()f}tpiﬂf‘ain}lelré&& rhges:hrﬁé]%;l@edref@.{c}!@h;jf
cutting edge;,15ii) a rear, trailin ortion including a rear edge; iii) a
pai r %f 3 g@%dé’@sc)ué%?t ehidi ﬁ‘&lﬁdﬁ Oty HEERESY SEEIIFHRE PortamsntaRy

sai d reareléadd igfy vRQuUIOBridkdtbv]t 8t ré 8amt ngNEpaPSE L HRE f@ﬁ@%ié@é&iqﬁ
and 20 b) a blade hol der having an underside, said underside of said blade
hol der sERTFEH tPWATRH cuePhgtBkadelacessnd e | bast vehsagpestidee dfortted

in sald coition Bsade,20808 [oResbesrof sALbblade: haldal Jaeluding goans |

for being pgerably driven by the drive means o e surgi cal déevice.

cutting Bf \ &% SEhISIDE 1 qcé’(ﬁlteéﬁ 249 d'-IC_aitmiHQGmé?rl'Eﬁi nnmrd:q:ray rredfeais‘ajenf
Founded AR ST ARkt i aoi AL bR PR 1 R B ReR R, 1 S n
sai d cutturnen aglemp sasebstianedalix | at "pat. shalliti hg bkadeiasgenynatas
recited é&%ééni'?ﬁ%p\gy§g¥ﬂ% through a preferably .75 ohm resistor 241 is
sufficient to trigger an LED 242 of the optic coupler 240. The
LED 242, preferably through a pulse extender 243, then preferably

15 triggers a confrontingly positioned semi-conductor chip 245 that
actuates a valve 247 to cause the momentary release in vacuum
required for the continuing operation of the vacuum pump 210.
Accordingly, complete isolation is maintained between the high
voltage and low voltage sides of the assembly.

20 Turning now to the other aspect affected by the control
assembly 200, namely, the drive means 80, they are preferably
powered by a motor 250 contained within the control assembly 200.
The motor 250 is sufficient to drive the cutting head assembly 50
across a positioning ring, such as 32, and will preferably operate

25 in both a forward and a reverse direction. Furthermore, so as to
prevent motor overload and/or burn out, the control assembly 200
is structured to detect an increase in amperage above a certain
predetermined limit, preferably at least a 300 milliamp level,
which is a typical indication that movement of the cutting head

30 assembly 50 has stopped and that the activity of the motor and
drive means 1is being resisted. A stop of the cutting head
assembly 50 can occur either due to the presence of an obstacle on
the cutting path over the positioning ring, such as a number of
eyelashes or other debris, or due to the normal stopping of the

35 cutting head assembly 50 because it has made a complete cut. In

any event, however, if the motor 250 pulls to the at least a 300
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said bl ade holder is fornmed substantially of a plastic material so as to be
di sposabl gy 9g/487472- A cutting bl ade assenmbly as recited in pd1ausshsss2
wher ei n sa|8 rear edge of said rear portign of said cutting blade is 35
generally parallel to said forward cutting edge of said front portlon of ~

said cuttifg Qs ?@e 194BSTI BILE GHEREA(RhE 26 e Hilload SEET iR gl\} }a%gz'ip
WO 98/ 4874 7PCT/ US98/ 08332 38 6. A cutting bl ade assenbl y as recite

i n cl ai m appwieigiatedat d3 f sesengsnt i tdre ohotard sdwtts ngt bl adée iils tasger byhan
i d o I
oot tea | NEEAI mD Warel i 835 Y oFTBOFFT b of “Card BYLECNg DGR e

recited i ¢ er€in 5 sal I on sai
a general Ifyodteqieﬂag]ulleZSIaapasarmb seecket eand tthain |agpmracomvatesam foot

cutti ng bl a has a geniral |y trapezoi da shage. tﬁ} A cutti n%l bl ade
assenbPy & iTRdTFRYtEath P TERed MOVERERTL P& (TS TOFREd 230 M1l

said cutt 'a%tbie&d%rﬂp%ﬁgﬁaooﬁﬁﬁiréibéaiéi décs@eéqd thal JahBEhBQr bi @R RnAi d 1
cutting blade and has a generally circular shape .. A cutting bl ade

assenbly &%ier anaferhad GwhaA Breither BN s B PRAr ampﬁaasﬁngngéﬁ@san ist ogalivd
cutting blpade did UQRS A Pakialh A LaPRSd uLes fr%@eq thegelne angd i sResed

in substantially 15 aligned relation wth one anot her.
Rather, a more absolute limit of preferably approximately 400
10 milliamps is set to stop movement in either a forward or reverse
direction.

In addition to stopping the operation of the drive means 80
because of a movement stoppage, in the event of a loss of suction
at the positioning ring, which may result in temporary or complete

15 detachment of the positioning ring from the eye, the control
assembly 200 is preferably further structured to immediately shut
off the motor 250, and therefore, the drive means. As a result,
the cutting head assembly 50 will not continue to cut if the
positioning ring becomes loose about the eye or otherwise is not

20 properly attached temporarily to the eye. Moreover, if such a
shut down occurs, complete re-initiation of the operating mode,
including the normal array of systems checks and the re-
establishment of the wvacuum, must preferably be achieved before
operation of the motor 250 can resume. |

25 As indicated, the vacuum pump 210 of the present invention
preferably includes a backup, in the form of the wvacuum reserve
tank 215, that will operate if the wvacuum pump 210 fails, such as
due to a power loss. Similarly, the motor 250 preferably includes
a backup power source 260, such as one or more lithium batteries,

30 disposed within the housing 205 of the control assembly 200. The
backup power source 260 is most preferably included within and as
part of the control assembly 200 and functions to 1immediately
continue to supply operating power to the motor 250 in case of a
power loss from a typical power supply. As such, a completed pass

35 across the eye can be completed if a power failure occurs, and

removal and or re-initiation of the cutting head assembly 50 need
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10. A cutting blade assenbly as recited in claim1, wherein said aperture
formed w tfi jd cutting blade is disposed in said rear, il rtion
of said cu tlrbral‘é 4?ade and has a general\ll\% circul ar shape. 2 f%l./é%&%%’??i ng
bl ade assenbly as recited in claim 10, Brein said rear, trailing portien
of said i e |.ncludes a pair of said apertures formed therein and
di sposed(‘r#ﬁ:t 503‘%5 aﬁ'?ll al{&; caq-’l'gned relation with one anot her. 12. A
cutting bl ade Lassayhl yitasis enbted ithatl ainn domdhergitRAngessal d,0eans, op said
bl ade hol der. for, bei Q\g_ogﬁr ably driven by the drive neans conprise a recess
formed wWitHITCEARY BhdeolqpEiditions mays not chet phyebradeasddgniligwashe

recited idisgllaisdZeenhel €i o St i ééy;% I | der. i enerally
oval shapedsfiEJ viséree 14. A caﬁl?n% Ei adle ag'sése )52'}8?? teé%pt%ecd'ailﬁ‘ygIlra%i ﬁﬁi?’
wher ePn 3G SsapdrBRdde VibeWERIi rt| Udetoer | erknmempmentdistolugt Uetisba eeXt BAE
t hrough sRind raper [ LAC [Me]o )P de. 15, A cutting bl ade
assenbly as rteg?t ggh?ﬁ g?g?%ﬂqhgg\%ﬁg?é?hgs’ai &s) Sgghseg%nFOP%EPEd%S%mblY

fl anged B8Ot Péntberpreaert fovengaga anckddesoh sahdeapebhuperbopped kich
cutting bla y.as recited in claim1l,

said cutti.ng h - 3516, A e assenbl .
wher ei n éasi s%wegrgg“,l'fco‘%%er%’”c‘tﬁt?ﬂ tedagrBPgi“a%I&h t3 nEPBPRERT | snter fede

WO 98/ 48 £4TIPEE/ 658808332030 tha duaite mmw&@fr@pﬁpﬁ gﬂ(!;&é et He b@ﬁ@f%{;i&ive

to tf@ degrgﬁs frO{_:na hor i zonijal axis of said cutting

sur gl 2al CdeYrEeCPBITRht EFRGTRUBs? &Pt Fan| heatFaasmattednéar otonveryenofuse
patient, agai didpVageofonRel $hRgerSabapResh! IQRIJIG | j ng neans for
tenporary attachnment to a po_rt_lggrl]- of tphe eye Slﬁj}rgfjrﬁ?lr?}&q;é‘ﬁe cornea to be
cut; said posPiP6Ri AW MPHH ftigpne apariatéonszendt chaegmisy e mnde expbse

(he corneaniobe flhe to che. ablcmLdapoSLLLONLOS LAGADELACIng. O e
invention, 1t 1is intended that all matters in the foregoing
15 description and shown in the accompanying drawings be interpreted
as illustrative and not in a limiting sense. Thus, the scope of
the invention should be determined by the appended claims and
‘their legal equivalents.

Now that the invention has been described,
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c) a cutting head assenbly including a cutting el enent positioned therein
for cutti ngotdgas@mer nea, said cutting head assenbly bei ng strreEtuswsdsased

di sposed to be driven across said positignring ring along said generally
arcuat e path defined by said 15 gui de neans; d) drive neans operably
coupled to said cutting head assenbly tomiggusi ng novenent of said cutting

head assenbly across said positioning rigg and for causing oscillating
novenent of satd cudtFH§téREme@d0asseaPdycra i hg memd assehblay $urgheal

conpri si Nge¢; AR fhhousipg Laci 845p9-8-E9R1SY %%%s%ngleicﬁ%éaofeé%li AlFe 8¢

front end face and a rear end face, a surrounding si structure
bet ween saiphtigrtacdheasdrgacesd, demicet encondéhgnbepositiichingdringriesei ng

and I nt ai [ as in a_cutting position, and 25 a
cuttin%’g o'géegn&il%gcf%gr rrggmglr)lggg?’d ag:o 4oﬁrlp?esql}zrfaté)e }‘16? e )f)%siaﬁ’é{]asgﬁflﬁ:ﬁﬁe‘i to
surface ofrssent candiegpbsadehassenhéy; to be chk,sal d:Lmﬁitﬂ@guéidcﬁd@ssembldy

assenbly including.a cutting bl ade having: . 1), a front portion, sai
front porgft’r]f)‘r’f:tﬂf‘?&‘%‘_&u(ﬁl é\l%‘gﬁﬁfﬁo f%ﬁ?@?f%ﬂtqqﬁt%eblc@q*rﬁ?@e%i}dr and
cutting saFiv€enchhs apkeablyt tdhhkldelONtld Ohd NehudiAg Ack@Rr£dGebly for

iii) a pair of side edges extendi ng and tapering betweén said front portion
and sai d F¥F1RT ai TPYSBporef onth@ndcutting; yhegd | asfewiy appgnags the

formag t hesel o5 oy SUBRY! THE BEEELA RIS 285 Tth 2 PHEE md PSS BENo s saia
cutting blade assembly, said cutting blade assembly comprising:
a) a cutting blade having:
i) a front portion, said front portion including a
sharp, forward cutting edge;

15 ii) a rear, trailing portion including a rear edge;

iii) a pair of side edges extending and tapering
between said front portion and said rear trailing
portion; and '

iv) at least one aperture formed therein; and

20 b) a blade holder having an underside, said underside of
said blade holder secured to said cutting blade at said at least
one aperture formed in said cutting blade, and a top side of said
blade holder including means for being operably driven by the
drive means of the surgical device.

25 2. A cutting blade assembly as recited in claim 1, wherein
said pair of side edges extending between said front portion and
‘rear trailing portion are rounded.

3. A cutting blade assembly as recited in claim 1, wherein
said cutting blade is substantially flat.

30 4., A cutting blade assembly as recited in claim 1, wherein
said blade holder is formed substantially of a plastic material so
as to be disposable.

5. A cutting blade assembly as recited in claim 1, wherein
said rear edge of said rear portion of said cutting blade is

35 generally parallel to said forward cutting edge of said front

portion of said cutting blade.
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REPLACED WD 98/ 48747PCT/ US98/ 08332 40 g)said cuttijng bl age assenbl y f
further in ' a bl ade hol der havi ng an undersi de, sali
Rl 4357 W&g@ﬁ%ﬂgﬂ?

sai d bl ade hol der secured to said cutti ng bl ade at_sai d at _
aperture forned in said cutting bl ade, a § a top side of said blade hol der

5 including neans £0 i b iven_hy the drive ans of the
sur gi cal dgvi cg'. A Eu@@%@? %Pgégg%)éggﬁ%g i 88 gc?ég!dt éd FradfMailm pperein.
wher ei n s%# i paiantofpcsitdereddesagrt endt bgghel ueeni sal frdéOtn0rdd o ang
sai d rear#ggﬂﬁi Cppg}ion of said cutting blade are rounded. 1019. A
surgi cal device gprem?ré'd in claim17 wherein said cutting blade is

substantially 1l atA cuttin@Oblé&deuagsemblglexsceeastb8cihed1hipChal Prnllcin
wherei_n sai d, bl ade hol der is formed substantially of a plastic material "so
as to be I xPosHAY: BFLIN s figi EALdde FUEs ing r ddiaded hasc| ai mgla_ﬁ,eratl)llyd
wher ei n sad &k 4/0a11 860 S SO Al L r fsaid cutting bl ade
is generally prg%gal el té(jjgesai d forward gﬁt ttir%glggg;bg’%tgﬁnd Off(rj&?_tldp(? FdRJof
sai d cut thirfldIhafe.a generally xprapeznidflcathatevi ce as recited in claim 17,

Fear. traling portionoins Brls Bubefbiy L9 Hlitet tnTelRing )y nirarinaz

wher ei n ¥ i fapeatt uyer fioomedf wsahdncsaidnoutot ade hlesde igemarsdeed in said

rect 380Ul A0 SRR AN YL LA of "8 " POIL o) 9 33 EULting bl ade has
circular shape.

9. A cutting blade assembly as recited in claim 8, wherein
said rear, trailing portion of said cutting blade includes a pair
of said apertures formed therein and disposed in substantially

15 aligned relation with one another.

10. A cutting blade assembly as recited in claim 1, wherein
said aperture formed within said cutting blade is disposed in said
rear, trailing portion of said cutting blade and has a generally
circular shape.

20 11. A cutting blade assembly as recited in claim 10, wherein
said rear, trailing portion of said cutting blade includes a pair
of said apertures formed therein and disposed in substantially
aligned relation with one another.

12. A cutting blade assembly as recited in claim 1, wherein

25 said means on said blade holder for being operably driven by the
drive means comprise a recess formed within said blade holder.

13. A cutting blade assembly as recited in claim 12, wherein
said recess in said blade holder is generally oval shaped.

14. A cutting blade assembly as recited in claim 1, wherein

30 said blade holder includes a lock segment structured to extend
through said aperture in said cutting blade.

15. A cutting blade assembly as recited in claim 14, wherein
said lock segment includes a flanged portion structured to engage
an edge of said aperture formed in said cutting blade.

35 16. A cutting blade assembly as recited in claim 1, wherein

said sharp, forward cutting edge of said cutting blade is formed

T
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25 general ly trapezoi dal shape. 24. A surgical device as recited in
claim 23, wepssfsty7sai d aperture formed within said cutting bpefleséssss2

di sposed in said rear trailing portion of3gaid cutting blade and has a
general ly circular shape. 3025. A surgical device as recited in claim 24,
wher ei n sabdhaearan tarylld RE PEPricar neft &lat beindd N Blad vt WdeseasPairbn
of said apertures fornmed therein and di sposed in substantially ali gned

rel ation ["ﬁ%ﬁ@méﬂ%t f¥ts of said ggttAng,bdiacds- device as recited in
claimi7, wherenn sal dodfy@ansqedisal ¢y adg-hohdels e bRl N0 QPeLAPLYs o
driven by the drive neans conprise a recess fornmed within sal | ade

hol der. SERSTEFUTE ZpiEETe (ROULE P8y iTRAES SHEET deAS BERNMPIRERIACED WO

98/ 48747PCT/ US98/ 0833 1 . A .giC Vi s recited .in claim
26, whéelr ein salgg re%eégé%%l%rélllagbggag ﬁ%l%’g‘rg ?"!seag%nefr%% I%ye“&?/oaﬁa@haped.

28. A surgttathdentctcas perittieth iaf ctlae negs, swrereindise ¢id ageried des be
I ncl udes a [__(_)ckasggrrenttstructured t %xtend t hrough 5 sai d‘aggrture in.
sai d cuttrig’bPage. POS1E1On8T AL1Eg, S’ie PR i T HETEE ¢ e FRACEAi RPoBive
wher ei n sahd kgpeksseghentornehudespra thanged portion structured to engage
an edge of said apertyre formed. in said cutting bl ade, 30. A

surgi cal devi c® ass?égi PRI FACREAPNTEPI WREHMH NG I 4dr Sheaps fermeddon a
cutting eQEﬁeQ“s§§f£‘c£”{El§éP&oP' 2deai gehargrg b %ﬂa%%%_@%a% | e of _
approxi mately between five to ten degrees froma horizontal® axis of said
cutting blade.c) 2a cuBying headi easemblycaéngsd uddaia @d qut tclrg mlEmenther ei n
said cuttipg; I S i wde, at Jgas con erture 15
formed th%?gfﬁ%ggﬁ?d%gﬁgeﬁeggrn%dl n atg;%ﬁezr:gﬁlégéi récj?) (gr Cu%tmg head
confi gur aggsambly being structured and disposed to be driven across said

positioning ring along said generally arcuate path defined by said

15 guide means;

d) drive means operably coupled to said cutting head
assembly for causing movement of said cutting head assembly across
sald positioning ring and for causing oscillating movement of said
cutting element;

20 e) said cutting head assembly further comprising a main
housing including a top surface and a bottom surface, a front end
face and a rear end face, a surrounding sidewall structure between
said surfaces and faces, an interior chamber structured to receive
and maintain a cutting blade assembly in a cutting positioh, and

25 a cutting opening formed in said bottom surface for exposing a
cutting surface of said cutting blade assembly;

f) said cutting blade assembly including a cutting blade

having:
i) a front portion, said front portion including a
30 sharp, forward cutting edge defining said cutting
surface;
ii) a rear, trailing portion including a rear edge;
iii) a pair of side edges extending and tapering
between said front portion and said rear trailing
35 portion; and

iv) at least one aperture formed therein; and
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32. A surgical device as recited in claim31 wherein said rear, trailing

regi on of | ting blade includes said circular apertur ?:rhféﬁ/ 1:d, :
cutting bla e&g(rgzhdi sposed in substantially 20 aligned rel a?l on w ?%1 one

anot her. 33. A surgical device fofOcutti ng substantially across a-
cornea of an e of, lent, said.device conprdsing. . a) a

posi ti oni ng ri%g hg\?ﬁr?gaén%%n? 031?%%8F3?§‘B§¥t zf(‘:’ﬁr@%rr t’cf‘%}‘b%%“ﬁgi? oft &ttadse
eye surrounbdeny baeiongr aaamrmlelrrsiaé,cwta;idsairmep%ﬂddbm ngaianglg@giowoqgiegn
aperture sjized recei ye and expose the cornea to be cut; sal
posi ti oni%%c‘%]f% qﬁoncﬁatfd#/ﬁé‘%&&nﬁegi@éﬁsa’f: of et AtherSAt iARea ageFsiale Formed
arcuate pathisaid cut€ilng ®itdddg Bgad Assepbl yiddcl4di 89;a %ﬁ.tdidéghﬁ!%ﬁg%m
30 possi tioned therein for cutting the cornea, said cutting head assenbly
bei ng °st rIRTHEPANBERE pESEJ PEA NBe ORLF#BAYadtsye s AW Wusi di bve ngernagof

al ong saithgenersd dy aigyate. path defined by said guide nmeans; - d)
drive neans operablugl coupled to said cutting head 35 assenbly for causing

movenent of sat® cudtfugheal dsvied| §s aceossedain @;Jsiérggl})gggggé'zggna?giaor
i illati t_of I d 98/ 48747 U cutting
ol onent; P 18 | REENIEIRR ol o R dl Ay B (A T ohe P RBhe P ARG ARRE 0

el enent ; d cutiing T

housi ng iTRgudirailing pop Sun fet esaint] cutmitricpm Isidef md z%qr)d@ea.”)nt end
face,and a rear, end, face, . . iii) .a surroundi ng sidewall _
stru&t%ure bet %ege'n SAi §ULHFFaledeyigesafd trgdésed in claim 17 wherein said

cutting blade is substantially flat.

20. A surgical device as recited in claim 17, wherein said
blade holder is formed substantially of a plastic material so as
to be disposable.

15 21. A surgical device as recited in claim 17, wherein said
rear edge of said rear, trailing portion of said cutting blade is
generally parallel to said forward cutting edge of said front
portion of said cutting blade.

22. A surgical device as recited in claim 17, wherein said

20 front portion of said cutting blade is larger than said rear,
trailing portion.

23. A surgical device as recited in claim 22 wherein said
front portion of said cutting blade has a generally rectangular
shape and said rear, trailing portion of said cutting blade has a

25 generally trapezoidal shape.

24. A surgical device as recited in claim 23, wherein said
aperture formed within said cutting blade is disposed in said rear
trailing portion of said cutting blade and has a generally
circular shape.

30 25. A surgical device as recited in claim 24, wherein said
rear, trailing portion of said cutting blade includes a pair of
said apertures formed therein and disposed in substantially
aligned relation with one another.

26. A surgical device as recited in claim 17, wherein said

35 means on said blade holder for being operably driven by the drive

means comprise a recess formed within said blade holder.
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iv) an interior chanmber structured to receive and nmaintain said cutting
el ement i waosust47i ng 10 position, and a cutting openi ng foP@BPUSISN83R d
bottom surface for exposing a cutting surface of said cutting elenent; and
v) said surrounding sidewall structure including an access opening forned
therein and dk8posadstuwgithlgemsniad acareespahdisatbaint 26| owhebanhesasa

that at | east said _cutti el t can be easily inserted and renoved from
sai d housFhRgss o saldShEgﬂes g§g€§ll&e@ﬁ&?ﬁi}ﬁﬁuﬁ%é;jéﬁ?ﬁﬁ im 33 wherein
sai d access opesumgiicalsidenaids ek arst i sposede19i®xiendyeerplat 8Lya20
t hr ough Egig surigundln si.de wall structure of said cutting head assenbly
from one®dPde PBlERbt hBFludes a lagk aegpepFn§tregauASSchBI §xt6nBethseugh

Wth @ sdagiicapedevieeihhahiautsratingeditgeartially across a cornea of an
eye of a patient, the surgical devicé including a positioning ring having
25 means for B8npoRaFpraicadhmientias asheasid ethdintelzimr28, t eheresensaadd

expose t or, t gt i I . struyctured to cut the cornea
and drivggﬁgaﬁgsgsggagﬁvﬁg%%ﬁic e%i%ggggiggggﬁPpnjﬂﬁgg:ng% st ySPgFIe an
causi ng erdgeneht sefidsapdrcutrei figrmedd iasseadl wuaarioss Hlmiegposi ti oning ring

ULt ng head A8sendl CIRPTOLRYL D) T COF S vt SHES Dbt BRFEaHT aveidp)
a front ehdrpac€osndrd rasft eyl éage, of) ohilr¢@tPdhagbshdevald SoFmed UEg
between sai d 35surfaces_and said faces, d% an interior chanmber structured
to recelbévﬁnan angle of approximately between five to ten degrees from a

' horizontal axis of said cutting blade.

31. A surgical device as recited in claim 17, wherein said
cutting blade is formed to include at least a second aperture

15 formed therein, said apertures including a generally circular
configuration.

32. A surgical device as recited in claim 31 wherein said
rear, trailing region of said cutting blade includes said circular
apertures in said cutting blade are disposed in substantially

20 aligned relation with one another.

33. A surgical device for cutting substantially across a
cornea of an eye of a patient, said device comprising:

a) a positioning ring having means for temporary
attachment to a portion of the eye surrounding the cornea to be

25 cut; said positioning ring defining an aperture sized to receive
and expose the cornea to be cut;

b) said positioning ring including guide means formed
thereon in a generally arcuate path;

c) a cutting head assembly including a cutting element

30 positioned therein for cutting the cornea, said cutting head
assembly being structured and disposed to be driven across said
positioning ring along said generally arcuate path defined by said
guide means;

d) drive means operably coupled to said cutting head

35 assembly for causing movement of said cutting head assembly across

said positioning ring and for causing oscillating movement of said
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WO 98/ 48747PCT/ US98/ 08332 43 maintain the cutting elenment in a cutting

posi tion, wobsasfaytting opening formed in said bottom surfaggr 58/@85%0& ng
a cutting surface of the cutting el emantézand 5e) sai d surroundi ng sidewal |

structure including an access opening forned therein and di sposed to -
gener al | ycaot iR§pONEh&RE d i nterior chanber so that at |east the cutting

el ement can be easily inserted and renoved from said housing. 36. A
cutting head a@kemEiy agutieing edieiad chasem3by Wiemsiherl Ocempdiae6§S s 0pgaRhng

IS structykegd; diﬁ’éﬁ?&’ .to extend conpletely through said surrounding
side wall structure of safd cutting head assenbly from one side to another.

37. A cutting bl adellasserblton e asedind tah Mordogifabrgdayi ce that cuts at
| east partially across a cornea of eye of 15 a patient, the surgical
devi c€ incl uding a Positid 'W?i%ﬁ&é\%‘n@%é‘n§eﬁﬁ andndregy at t achnent
to the eye and struciilr ech tufHRERTIINARE dRXRAE Stﬂql&qggeanétq\,dé)e% cut,,a

an dli%posed

cutting head assenblc%/1 i ncluding an interior chanber structure
to recei V&I HHFFhitdi SR e aqRi ng bl ade assenbly and further including an

20 access openi ng fiapmed ther ehpe A0 di-sRASET t y.correspond th
interior chanber so that the s_ai%l cu_{ti ngg%l ade&azgg%%écgﬁ tFeeci%sveert%Hg
and renoved, and drive MfaAs-a@Fer &fdd coriietirg t elsmedtcutitn Nnga headt t ing

posi TroNing. ring and foP Paidiony 2088 |TURTHE ToPERERE cfoThes car | Fid
bl ade asserbly, said culiuignblae sxsseii yepoPLhS] B cutk el Wil kDl ade
having: 1)a front portiq; sad.Lant grtion el uding a sharp, forvar
cutting edge;
v) said surrounding sidewall structure including an
access opening formed therein and disposed to
15 generally correspond said interior chamber so that
at least said cutting element can be easily
inserted and removed from said housing.
34. A surgical device as recited in claim 33 wherein said
access opening is structured and disposed to extend completely
20 through said surrounding side wall structure of said cutting head
assembly from one side to another.
35, A cutting head assembly to be used with a surgical
device that cuts at least partially across a cornea of an eye of
a patient, the surgical device including a positioning ring having
25 means for temporary attachment to the eye and structured to
present and expose the cornea to be cut, a cutting element
structured to cut the cornea and drive means operably connected to
said cutting head assembly for causing movement of said cutting
head assembly across the positioning ring and for causing

30 oscillating movement of the cutting element, said cutting head

assembly comprising:

a) a top surface and a bottom surface,
b) a front end face and a rear end face,
c) a surrounding sidewall structure between said
35 surfaces and said faces,
- ad) an interior chamber structured to receive and

THIS
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30ii) arear, trailing portion including a rear edge; 1iii) a pair of side
edges ext ewdi s3gishet ween said front portion and said rear traRCTi/Hge8M8IRi on,;
iv) at |east one aperture forned thesein; and b) a bl ade hol der having
an undersi de, said underside of 35 said bl ade hol der secured to said B

and

cutting bl ade at sandintajrastheoneutpéngureleémersai dncudt iagt tiragle,

Sso as to

define an integraldggggngUTE SHEET @RULE 26%8THIS SHEET HAS BEEN REPLACED

WD 98/ 48747PCMS98/

22 bl A eauﬁlut ting op

}9af AT BFA RAHEr having a

top side including bmatmfwnbmmgfd:ocﬂumgﬂ:}ngamgagimﬁgh%wﬂa& means and
for being operabl yrﬁﬁ;lven b% t he drjve neans gf the surgical device. 538. A
YRS TRt

cutting bl ade asse

F1R9 PHEBPRF m 3%

wherein said neans on said

bl ade shol der for being oparabdlstFdwads Ry ér@e@élyeseﬁaeéu%mfdc%d%rf %ﬁ?s
formed within said bl ade holder structured to receive an oscillating pin of

the driveXdRass opening forged shegetiinngng| dierassant? yoererakly exbriresparidn

37,

10

15

20

25

30

35

said interior chamber so that at least the cutting element can be
easily inserted and removed from said housing.

36. A cutting head assembly as recited in claim 35 wherein
said access opening 1is structured and disposed to extend
completely through said surrbunding side wall structure of said
cutting head assembly from one side to another.

37. A cutting blade assembly to be used with a surgical
device that cuts at least partially across a cornea of an eye of
a patient, the surgical device including a positioning ring having
means for temporary attachment to the eye and structured to
present and expose the cornea to be cut, a cutting head assembly
including an interior chamber structured and disposed to receive
and maintain the cutting blade assembly and further including an
access opening formed therein and disposed to generally correspond
the interior chamber so that the said cutting blade assembly can
be inserted and removed, and drive means operably connected to
said cutting head assembly for causing movement of said cutting
head assembly across the positioning ring and for céusing
oscillating movement of the cutting blade assembly, said cutting
blade assembly comprising:

a) a cutting blade having:

i) a front portion, said front portion including a
sharp, forward cutting edge;

ii) a rear, trailing portion including a rear edge;
iii) a pair of side edges extending between said front
portion and said rear trailing portion; and

iv) at least one aperture formed therein; and

b) a blade holder having an underside, said underside of
said blade holder secured to said cutting blade at said at least

one aperture in said cutting blade, so as to define an integral
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10wherein said pair of side edges of said cutting bl ade taper between said

front porti gpaid rear, trailing portion. 40. A cpidi6d30Rs3de
assenbl y as‘mraggi?%ed in claim37, wherein gaid blade holder is for maﬂg

substantially of a plastic material so as to be disposable. 1541. A cutti-ng
bl ade assesidde amingcited in claim37, wherein said front portion of said
cutting blade has a geperally rectangul ar shape and said rear, trailing
portion of sai ¢'cutidyty Hhedfe hedslex B |y Gqmpeids duic Bihdpeg means for

42. A cut tddigdplasteci A kedai gl al 7, | 0 said bl ade
hol der i ncl u_degis3 a Iolgigﬂ?;t;r%@n%istgrauctured to g‘)%tg}el%dat\gpgjoar&%%ll%g a%%?’fi}?
in said c@RiVeR Bvadgde drive mggnspofuthengurigdde laslesnigley as recited in

cl aim 42, wheraign Sai t. s a_flanged.portion structured
to enggge an e%g;é oﬁg g‘é‘ll'{c')i a%er%urea'r‘éoéré?r‘%:;D Yy l&%ﬁt ilﬁgc Féﬂe.§7'25h91’2ﬁ1%
cutting blsadel assasbion @sidedilade holdeai M7 Hairdeipd b i duet verhandl ne
assenbl y rdem)vabl connected to said blade unit. and structured to

riv % Eo

% oUUET ofiBPT $8F d 2| HeRE i £OTRES tHEDictes3i@pdiiadg drokdrr

facilitateintro

cutting headuzsserd Yo receive an #B8cifiadlihyngibl a¢ecassamily as Hecited
in claim44 wherein_30 said handl e assenbly i's structured to be reconnected

with said bl adé’uni f* §4t54780°t 4EF| PEEEBOLENBFar 6 tedi dnbrd@émuAy from
the cubtingreeednasserdl yair of sffe Adguilidg Rhide axsenhlypagqtedded

in claim44 wherein said handl e assenbl y~i ncludes an el onga _
struct ur e®etyess gsidhfeaatngPytéonphpd saidairdabl atzahdlidgr palrongna si de

val | thereof. gyBSTHhTUTE: SHEEL: (BYLE88hn TP 25 SPEET - HAS; REEN, REPLACED
wherein said blade holder is formed substantially of a plastic
material so as to be disposable.

15 4l. A cutting blade assembly as recited in claim 37, wherein
said front portion of said cutting blade has a generally
rectangular shape and said rear, trailing portion of said cutting
blade has a generally trapezoidal shape.

42. A cutting blade assembly as recited in claim 37, wherein

20 said blade holder includes a lock segment structured to extend
through said aperture in said cutting blade.

43. A cutting blade assembly as recited in claim 42, wherein
said lock segment includes a flanged portion structured to engage
an edge of said aperture formed in said cutting blade.

25 44. A cutting blade assembly as recited in claim 37 further
including a handle assembly removably connected to said blade unit
and structured to facilitate introduction of said blade unit into
the access opening of the cutting head assembly.

45. A cutting blade assembly as recited in claim 44 wherein

30 said handle assembly is structured to be reconnected with said
blade unit so as to facilitate removal of said blade unit from the
cutting head assembly.

46. A cutting blade assembly as recited in claim 44 wherein
said handle assembly includes an elongate stem structured to be

35 threadingly coupled to said blade holder along a side wall

thereof.
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WO 98/ 48747 PCT/ US98/ 08332 45 47. A cutting bl ade assenbly as
recited i nwe) e§4dgv4h4 wherein sai d handl e assenbly includes arpcossgasms2st em
irntegrally formed with said blade hol der 4@nd structured to be separated

t heref rom upon introducti on of said blade holder in the cutting head
assenbly. SUBSFIITUTE SHEEIngROULEIL63sFeiSl BHES Tr ¢S BEENM REPAMNCED: wherein

said handle assembly includes an elongate stem integrally formed
with said blade holder and structured to be separated therefrom
upon introduction of said blade holder in the cutting head

5 assembly.
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