SMALL MOLECULE | NHI BI TI ON OFAPDZ- DOVAI N | NTERACTI ON
BACKGROUND AND FI ELD OF THE | NVENTI ON [ 0001] This
WO povenoiseh rel ates to the inhibition of interapCT/O80D623466
PDZ domai ns of a protein or proteins with other
pr ot ei ns, IItastomead Leas Plaehent Mdthod enéd A ppanpiognds
t hat have been found to be effective in inhibiting PDZ
domains. In a very specific aspect, this invention
r efjad @%sefn@a AR afidtis Bl doh@hu8lon 3n PR ofledRhAINGTU. BY Rit&it NS
that regulate the function of the oncosuppressive
ApplipativeNo. GVEBD, 98T, fidéd AhgusPDZ, WOfmivhichfis inaerpprastsestin &y
rotein (Dvl), and conpounds that have been found to
€sess such inhibiting capability. Conpounds of the
i nventi on have been shown to produce apoptosis in

cancer cells overexpressing Dvl. [0002] PDZ donai ns
RELATED eIPIJIECAKIONYnal i ng proteins that function to

ul ate proteinproieln [Afer.act.i a ot

oL B FPRRRLCSCh b BABHBE 905, BEOPG 2Ry, pgpicaion No
10/680x79% Iileerupy 0161008 viliichwhi o tivisiinal dbbies. rPatwms Aipplitatiah 109/586,273,

di scovered: PSD-95 (a 95 kDa p{l.ot ein inyolved,.in t her Patent
filed Jpgmal 2009, aeWtlhe. Pesit-G3Atatidl Whigh s CHyINUpjes in part of L.s. Taten
Applgcgfi&i? 89}?% ?8’} ?ﬁéaaéf{ .Ml%lS? £ 1998 98t Tk, PABAL ME-6,088, 08608k is also a

zonul a~'occludens-1 protein involved I n naintenance of
contigwitidngh pat opUlSaPateyt)Applibasm Jovai8eisAstilod Syptempenr23ap@03 whichis a

contié&%&%ei;xgp%ﬁgfr g}ﬂg lP@E%E ?ﬁgﬁégﬁogﬁ@glﬁﬁoggﬁdt MERh 7, 2000 now US.
Patelgtiqf\f)@e%&?avéﬁﬁywmzﬁ &Y a RbRitRE&! i $2602E. 3. Unedt Appheation 09/132,987,

y érgani zing multiprotein conpl exes that
filedf Angust o2, i 19981 gowval UiSy, Pagerg. Ne.omifi§ni2dat i dhe eenteak pf each of the

storiatiRins PR PETEE TBIF T RPN CLr O of RUGFORNG

neurons or epithelial cells, e.g., by coupling

activated receptors to downstream second nessenger
FIEEDOERHE INVENIEONnsporting and targeting proteins to

sites of cellular signaling. They are involved in the

functioning of inmportant cell signal nediators

i Nghy didiehtiiRrnGbiapaeliss otthagaisetfickhef opbdeihologic sargtry, and in

regul atory enzynmes. PDZ-containing proteins _ are
partipelaf veugical neshadswad deiceson perapd dmplankdion oh pricahieppes.

defective cell signaling, including ischemc nerve

damage and tunorigenesis. [0003] Structurally, PDZ
BACKRCROBEN® € 80-90 am no acid nodul ar protein

i nteraction domai ns that conprise six beta-strands

(betaA to betaF) and two al pha-helices, A and B

co o t LfiRctin

o1 N b AN oo pRICE R ShayRi e i opeld 0t dgifectine
imp&fuct aisalglcaioy suchas atyoaiatdr-hypemablaelA baiay of kaaigmes have been

interacts with the pbetaB_ strand and the B heli.x. The "
develqnedevir oot dppgies slericRs oA PPENKRMIBE FafIGE [ERFCHOP R Lo permit access

i i I flen b&LRAAH parmanent]

o i B e PR e e pagrenenty
corr&dt visisisddf@d€94] Anong proteins with PDZ domains are the

R WRCLELS, G355 B AT L PR S
flap g?fﬁzhﬁ{eglaﬁgcri E@tﬁehﬂ) RASKL MOt ¥m @F e il 4.1 PROG BEMagO8Pf €t and

e In urface of the plasnma menbrane at_regions
epittediatedlls-acesdpacindtaad ifted awapt@pxpase theanagrdpyers bhof ¢prefa 2, and

adaptors, w dely_expressed i.n .the n dy.,.

ore IR OrmgS M PO A A ARs TE BT Forges 7yl RPome excent
suppressor PTEN, a |ipid/ protein phosphatase, using
its second PDZ domai n (MAGQ 3-PDZ2). The interaction of
MAG -3 and PTEN decreases phosphoti dylinosit ol
3-ki nase and Akt/PKB signaling whereas rel ease of PTEN
from MAG -3 i ncreases Akt/PKB signaling. Normally,
Akt / PKB signaling ensures cell survival during
response to cellular insults by suppressing apoptosis.
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cancerous grow hs. [0005] Al so anbng proteins that
have been found to possess a PDZ domain is the
wOe@aevshs ed protein (Dvl). Its interactions wWe€TUs1ve5/023466
Wht and Frizzl ed proteins have been indicated as being
adjubtt@hyedebs| 6r 1hBie skipeMyehel teas thfough fiates sur@&@Dﬁ@ps such as laser
Smal | - nol ecul e i nhibitors of interactjons of tel ns
ablafieiy PhiglosrReRloiTeiHEN e (R TeR AT 2 fﬂné?tgiﬂi fgal tissuE At the

cong] 61{ Ghhe gurgfgal brobEffE tHaY 6 i8 gfp'f'égﬁgfz 8 %R*Eleﬁnaaéﬂnﬁﬁl tissues

I's capabi ity were reporte 02 and 2003, we
12t@|pm¢éo®§£ed1eah1wgnﬁk1es:orrpounds that had such a capabili ty

ak et al t f the P
iy it o BB AR RS T 80 o
creaﬁhé’?&ﬂ?a%ﬁt \@M%@ hsdr@bndoe Eﬁesﬂaﬁynt'—@l knov?rpﬁ&nﬁagf% 19 to surgically
et al Tar geti ng PDZ-domai n bXQRatl ona

prep@e’eangm@dmgon ﬂpfemn@@fsmw haprerigra sopgraxdities, ang to insert a lens

R R, 2 S P . SRSERE 00y

availABE 0 BRihvisith e6@&dtion Are( il shigie)y iaﬁﬂfﬁéﬂot}aﬂ’@r seaiiel\of ®éasons
Bi ochem stry and Mol ecul ar Biol ogy, April, 2003

inclydieg p rgylendsipishifbeutaf posidorsaites placenty fodpipagitpngcorneal gas

L 0S50S 09 94 TR IGFRT L PLESAELS O B e

[ O@C&brdﬁig'lﬁ, there eristsameeé fataagethod anﬂ/éév1®cﬁrp omrmdzking fvastual

a und.effective in.inhibit
abnT A GRS HED. OGR! SR e 3 TR AR GOt Gt P ithin the
t 8de¥ Qndl bHITPEmain properl
comig LIS ANAGS AL ienaneoRIRBQagierand ey propry
posﬂibmdnieemdl drizdteds wtasiahlowpersible iconrbdignf etvainmnga pf visealt he
b nhi.hi ti on of PDZ domain activity by the use of these
a,mg Bifhds. [0008] The novel conpounds have the general
formula (i) (II) or (IIl') inwhich: nis 0, 1 or 2; X
is NH N(CH3 CH(CH3), C(CH3)2, O S, S(O, or
SUMYMARKOFST EHQBHENT¥ Bm the group consisting of Gi-
C3 al kyl, cycl opropyl, halo, OR and S(O 1R5 in which
mis O, 1 or 2; Ri and R2 are i ndependent |y sel ect ed
f r detphesey iQuEntioansives fhlagbm‘fe ﬁbled:geeall Hygmyviding a method and
henyl cycl opr opyl hen r
v Ry IR ERIP o EREY 3 SR, dvted o idreplantpd in ggormel
Y. d §labyd ﬁhB ocket to
rosPR Y oo YRR e Ly 3 S
accapommd mtamg laxfs myhtramgma Vier&s0n &ipigal coratroylwe sygety, anNgire flap of

the SR G5 EBAEIEL T HE G 18 PP ohdnr s S EGH e S Ron of

the &ﬁ‘ﬂéd"% {isRMrodifcaton GoéR@ing 3 ﬂﬁﬁ)\res@ﬁﬁ’lhventlon a flap of cornea is not
g(NH) p- in which pis Oor 1 and q s

p CH2
hfteénbut mtbgeef pchkcms ommed4n therrgmeal EEue s shomadndie. fzrbo My REch of

oo QSIS T Mo R R Ppvenen

Orldsgogﬂleilﬁgeeggnm{srom 1to3; ROis aryl or Cl-C6 al kyI
0 is selected from Cl-Cl10 al kyl, aryl and W K X2

selleerdsd t9 positiamalegs vithindha epraed ﬁfga“offyeén 8 rPFf‘ééSFlyblafﬁéllctable and
repeaM'E'Ie’ marhl{eg_&h to help retain the intended orientation and positioning of the lens

while the eye heals from surgery, the present invention provides a corneal pocket keratome
to create a pocket of precise dimensions in the cornea, and also a lens having special features

to establish a close fit between the lens and the corneal pocket. Both of these pieces can be
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- NCONR3R4, - NCOOR 3, and -NSO2R9; X3 is selected from
O S SO and SO2; Wis a saturated carbocyclic or
whedoenarsyl i c group; Y is selected fromthe greCpUS2005/023466
consi sting of COOH, COOR3, CONR3R4, CONHSO2RS5,
realifeadb @nurenyt diffefen2 Eo6btinehid CON36AYr, thedorheslgiocket dkbsakgme has
and hydrates and salts thereof, and | abel ed
severpd pibpatts.eagh ehwhighran P@{?@b]ﬂeqﬂfl@fl%}y r'étSenbodi ment s of
co al Socket
Nt B 4 St o e Y g Ep I ROESr Y BO e borkal o
keraglniey hnd mptfldemédaslnybd Sodas moﬂlﬁoaﬂomywmnphwtd W@hml c@amq@wlssue

car boxyl dr ox t hose
The {5pé ot SEReRGE aIpH et o g gf Byl eve
tissuds. OldprefRlre @ BRLSRBRAITRAL feaR@esJ Sre@B al ﬁﬁ&*ﬁ&émdetﬂtﬁtfétv%ehﬂle lens
group having from1 fo 20, preferably from1l to 1
and thn@tonmaldlqsu@ﬁéh@bigﬁs pFf dm corrtes! ckelrig aifbigtreigiingthg mlafement and

0

orleqtﬁtéonsoiﬁé 5’8% anbe?cfagt{ ngtg a p& ?egf}]tggl}cé rgtg%t?c%rk%httugé Q%Qhe"\feﬁéqmay
incliRiRethteri & Yetilakatls, wl@@fkﬁﬂi@téd &fter pyedemxy wigitio dipe cdrn]ea or

ot her enbodi nents phenyl genet hﬁl ﬁnd R2 is dinel
varwawnanm}ue raghesLy, the fsop &&rmw@%&r?mwﬁ) WmRy ahpivenipey accordingly
have %’o g ml%¥IJt1C r&%lﬁpﬁ(&ﬁéorgag%ﬁqfa %(é gc%gﬁgbocor{(}%nélﬁé f&ttﬁ\aeéffects of
astigniitieiit dr@hesdl Sitia,i geabratie sn mdcbmﬁsis)e@nmndsaltmn écmmampa@ elshyperOpla

for the preparation of these co u Th|s nventi
For %ﬂwnp#ﬂeft Salops fickn P B bedrERAY ﬁiﬁg‘ﬁﬁ‘béy S glo e oS onel
1ntrac ﬁﬁgglggﬁsr ing such libraries. The invention also

es | abel ed versions of the conpounds and
C héie cainegrpoblest kpraequaq: prj:fetjyblly |1mnlmd¢g atsHegiead vt having cutting head

mpounds. to varj ous, | abel | noi
elen}fﬁ&rﬂ@}n %is%% era{ome dr Vﬁ:\;lg%etn’ilrbg}/f qnﬁ ca]ﬁso ecsonrref‘llw%l {hofootpedal
DurinBthdtioR @£ b Peclt eI ebirRn, 18é c@tﬂ@ﬁedﬂﬁf&héht@ﬁrean intimate contact
protein wth other protelns nore particularly the
with the subdeat epm etherdo PagHiop ﬂ’@t?é(ie QT &Y créqte R HNot5ieny '{Vlléq gopgrol unit
rotein
oS B R P ol BT g i i
use, (iﬁémi Respost o @mmmﬁdsbnadmrmlrgftheﬁdatpndala richersurgi€al amit is preferably

ound as defjined herein hi t anot her aspect this
han¢ h@lér@flii @ﬁsﬂy@oglltlgge %Vqrrél%en%’&}fc st udyi ng protein
i nt SRRk fod ldl'ih‘ﬁ'hbtoélérﬁ&lﬁ h®hree of these are
[ n\}%lgigéfétg%rﬁst tgélggntrﬁé pr ot ei nror the domain with a
"cuttingrhend! @leatentsonipiol nostacishalesahiring dotnerleiungery e positioning ring

ention also includes arra f C ou
e el B O o 6 P S RRRRASS. PRy
eaclp(gﬂhé‘ée"iﬁrere QhittiBRAcAPEBMBNE ekicHid Kom (Db th |efbnﬂ3n&mrl&ratome drive
speci fic aspect of this, the invention conpris

assemuhy bilticindrivesttes earn¢ad peckst bliyagermhlynyith WSW%WA ofhgr two

cuttiigieny FRRGnTR SIS T n b araer Al B R et pefy of e
corrieaBRRKE! HepflomE @ Ridimanst etifdy alpent ianthe shirgicad xaerplt & also
the Frizzled (Fz) protein, by contactjng the

prefprr@ct biahcach o8 thpi thﬁ:é@émnédlebd BICEICHLS Ingasyy PT?ZOchér?&F? As gasily
f

i Tt e

surgkBh ogt emnie sltehllﬁy b eingly oepladispthpcottind dsad Hemapisu Ea@ of

nmet hods of treating cancer cti .
replacgmecat algp cpabifs il%ﬁ&rg%% oden kyﬁeg?ﬁtéé @b‘?“?%@ %296 {CHEHnE
Lnhi it d of the invention. In
Ima?ﬁ%@%hgh%%gﬁﬁgﬂgzQbaﬁguggﬁggﬁgggll typically is in a
patient and the step of contgcting is carried out by
adm ni stering a therapeutic dgent, nanmely one or nore
conpounds of the invention, or a conposition
containing the sane, to the patient. The nethod may
further conprise admnistering to the patient a second
t herapeutic agent, such as a chenot herapeutic agent or
radlatlon therapy The cancer ceII ~may be a breast

o o o




nmesot hel i oma cell, a prostate cancer cell, a
pancreatic cancer cell, a cervical cancer cell, an
w@rasporsancer cell, a gastric cancer cell, an PCT/US2005/023466
esophageal cancer cell, a head and neck cancer cell, a
hephé aastdt ulais hehr iaiappanioadlyla, poa1tfdsﬁingnimme oehich istypically a
_glioma cell, a squanpbus cancer ceII gl i.obl.ast oma
positgqsting ripg atiashed i t{ne HeratomedriypASeRD ﬁpﬁﬁ? B%Sc“P‘HHng ring 1s supplied
thi®tigh the
w1th1|2941§%1§ @%@;&%ﬁgﬁb o5t ﬂﬁs thedin rg&%ngh?egégg?ﬁa rfg/%’wgﬂ% g
ring.alhen, its rrimetr@lpycatrmm ﬂmm’raﬁmctédherr@ams pmsscd sgzamtlarce)n}ﬁal support

e hOR 9 Bl SRRkl b St Lo YA Bkt e

asseﬁigﬁ)t 1§%&£¢‘H&d ttch@ A6k oMkt 30 1RARRothOdlivd 8éMblySuch that a corneal
ding of the Wit 'protein to a Frizzled receptor. PCT

pockaphlade af the assa@bli2ispegiv8nedtiese thesemeahuproy é$Sem;bbes‘§PQ¥h

airedigp iy TERBRE A AR G g Mt PG4 R BgRtia 57680 e
cornéNPverd dlade Z33gh dllef‘d(ﬁlkfﬁfgadeﬁlbat diving thedlafe fohearBito the cornea
protein to Fz occurs at the PDZ domain of Fz.

whilg alsp lspasiegthebladedo peslade sGTALOYI i nteraction can thus
|n
H, \/v%) hfad%%efgijagl EH‘a'VF]]g v %%g?@xﬁg EE’?EG; b}%ld ?:cggtfolfea%vlth respect
to thB I’cOﬁneaeruri(aEeZ Diie cEmZéal safere s ﬂyplcalli dispdsgd efainwrimatdragal support
proteins related to the Drosophila frizzle

assemhlyC hihs prgeise pesttion; (HC t@%@tﬁ%&/@%ﬁ‘f&h fesgeetie g’s‘%@meal surface may

be ccﬂﬂl‘oqfefitt% a gt WhicE # S%F&Qé'ﬂ by 2@ ARVl SAS Avith 8BS to@al pocket
n genes. Exenplary Human Frizzled receptors

bladé asslenn(tbbf #rd dirclcdg contauts thel coaa. Plierelivel8, theeitzing gthne may be

ed Erizzl ed? Frlzzl Kzzl ed
ol % o] 4 o i 6T Spnpoab TP Tl 48EhE Ry e
conttdMéalb yfeﬂd%dld{h porflynanihe chmdal poekettbl AR a5RMM PMBichiigReferes with the
transducti on anal ogous_to protein-c | ed receptors
corngdltshpeart nsﬁemberrdlwag chitiggn Suph wngirfrging 6H’éﬂ enid UST dhopg|copfst the

corn 5y PPN 5 P o1y FREDE Phctuon

distane€HRRES Hefconhbitdl diypily bty pedmaizsl dohnextioobaterendll corneal

domai ns, a DI X donai n, p[)Z)Isent in the Wit~ a t%?OﬂIZ
suppeFtouERee. A pratamedyive assrbly. a9d eeqmeal Bcke LS AsS TR

| r
thus cgﬁt‘?{;lﬁ%\lé 'tl%ﬂﬁxttg%g%lgesv%? rééﬁgir%g(?ae ?ég%&@?cﬁcﬂ%&e&{tﬁé &inéd) @ﬁpport
assembmbmpu&tha}d be owhe®in the doidedl-s8ppdiaskaniely adiich willitranslate into

varidisde i the QRIS R RO SN e Rty g e shape of

the fBMhed mﬁ%{ 2, and Dvl -3 protein sequences are
avallable under reference sequences NP_004412,
NP Fof)m@ appdicaltivs O 44desirable gcppr@@mqeéhg,mvl:mg)mqmlttmg the corneal

i bitor Lin
sorreh A Bl i TSR, uhE LR P B TRENR SR osemty
in inkita®d Eafieot WithRhEhghey eld. e/ thisiewadt Qlﬁb posithBg s sandnary with
consequently parti aI ly or totally block Wit signali

respeds tortwsubiset €6 wé»lmhﬂcerneiahpq@#swa%é dyjuery with W?Pect thetéto. In
| |
eS80 195 s SRS Sy 8L B RS Pnc

preféraBySOhirpllédby 4 geitiokmdich ik @6)1'1 af tha commlqmckﬁéﬂddetdsmbly and is in
overexpresses a Wit protein” is a cancer cell in which
dlfe@)@ﬁf“@ﬁg Bh thercogneghswrfacg tisgfievnt protein is at | east
about 2 times, usually at least about 5 tines the
| evel of expression in a normal cell fromthe sane
ti ssue. Methods for determ ning the |evel of
expression of a particul ar géne are well known in the
art. Such nmethods include RT-PCR, use of antibodies
agai nst the gene products, and the |ike.[0019] In
still another aspect this invention involves screening
proteins for PDZ domain activity by contacting the
protelns with a conpound or conpounds of the

F A/ L, . - Y
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conmpounds. The conpounds nmay be in the above-shown

formor preferably also include a | abeling noiety.
w@ldasniseal |y, the conpounds nmay be conj ugat edP@F/US2005/023466

bonded to a solid support, for exanple a plate or a

p aAtfeﬂufeaifeoﬂﬁteﬁ{tiodimerﬁmdf thel plesaditventibn Grespigbtablelcorheal

support _an onpounds are a ot her a of .this
SUPPPTHASTETRS, WITEIDBIEY DBy ALt Way iﬂﬁ@&ﬁyedﬁﬁ%ﬁ?ﬁd@y the
pOSltg(??ﬁrﬁjTl erfﬂlltrl%aﬁlﬁlatlgﬁ bhd ?rleét)ﬁeﬁ{ ofttﬁé @ﬂ/é YitRhfif#nal disturbance of

(o] decrease, prevent, or delay activation,
the surgictahaﬁupvate desensitize, or dovvn regul ate signal

uct i t he ter i bition' ans
(AP Dt B Dkl s e el e 1 Sepaiqg B ot
pock@f Eéf%ﬁe%ei@fab@}eh@éftbﬁﬁ p&fkeﬁﬁédlﬂgﬁiﬂ SFeniry inlth@€drh¥A kindite tissue
desensitizing or down-regul ation of signal

whichrignardereen measuser tatstallycp itheedirastiph iof tieycuh ikahe mexingum lateral
ou n t r
w1dtﬁ E&D gk& hﬁ&ggc%gh%nogdu a?hegvggdgg%%ﬂ olftrtlllgegltegg ’Pﬂygse&comphshed
in thBBfeE&réﬁﬁJﬁBdﬂﬁb@%yﬁﬁcf&ﬁqgﬁé\éhﬁmdeQﬁ% lafeiraj wselldtion imparted
depi cts binding of a conpound. of the jnvention to
to thesgmegigkekig s astiyebl aféﬁﬁﬁpﬁespfaﬁh%uﬂtocﬁvm eghitiier ED
DESCRI PTI ON OF THE | NVENTI ON [ 0023] This invention
relates to novel conpounds that have been found
BRIEFBES CREPTHIONNOF ITHE DRAWANIGS®i n i nt eracti ons,
particularly interactions of a PDZ domain in MAG s
with the oncosuppressive (tunmor suppressor) protein

Fig. PTENRRdsddabRAGH bRNS of a PDZ domain in the
Di shevell ed protein with a Frizzled protein or

Fig. Ee elepvsoac coragrdwith atflag off npﬂﬂmhal imyuelift iadhabmotagt i vi ty

f 1 I
S O B s e T
Fig. S QRPRY A GsrgicaNghit for tHEinv&Rioaf wih et @onapohead $ldntents on a drive
treating cancer. [0024] The novel conpounds have the

asseigblyeral formulas: (1) (H or (I11) in which: nis 0, 1

rig. S b cafbt g N Blnclileg i Heiical A o Blog el
Fig. Ohbdws ﬂiea;lukg;(&al uai foapwithylittinphkad cléiReain «1158(1@)g§:d Bherefrom.
which mis re i ependentl

Fig. garhsyean ?YFB%‘ beld ag?laﬁﬁﬁ‘cmmw ﬁEO%‘PY Péﬂ&PR‘élﬁﬁ%ga and a

blad%%ﬁ%’h%%%;a?ﬂ% x‘%fﬁp%"%nﬁalﬁc";%%td Ri OX3R7-

Fig. B8 islilck IRg. Ga, exwapdépélia;dbﬂlals ¥ gm,darvdgdnq:omaﬁmw applaeatony | ;

F1g ég ﬁ‘lgqs‘g%nafﬁggw E Yo‘é@?]a Eédg égr?tlégtﬁgggfz of)\gqr%qt 51&{/{?{ Lﬁe Eﬂ%anator
ig. BICKNRSRA1ad NHEOBE, AachuNdERRY: Rodrfies gbae O6thbhiom dppRinator.

group consisting of a direct bond, an al kyl group,.
Fig. Rava tap Yiewref 2 basle ina campadlrpogkesof an gygretained by a positioning ring.

rig. 3, Sphfie gL Fp R oo GO haaes BB alasy 87 O e
Fig. 8b %J@sé”eﬁﬁﬁlvﬁaw OFipf8at, Y, OH, - NHCONR3R4; - NHCOORS;

- NHSO2R9 (CH2) r CO2R3,, and (CH2) CONR3R4 in V\,hl CCE"y
Fig. 8¢ defails ﬁbk@@l@ hayipg pily & Gregmiggniial cggsyisedioncyiteg | ;
Cl-Cl al kyl, aryl and W X2 is
Fig. 6& £§e%§g§?§?ﬁp?€1%g§00up consi sting of a direct bond,
Fig. SNHbtalls NGB bn ,a blade fork assembly with an applanator obverse gulde.
Fig. 8f is a section view of Fig. 8e.

Fig. 8g is a section view of a blade without a guide.
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- NCONR3R4, - NCOOR3, and -NSO2R9; X3 is selected from

O S SO and SO2; Wis a saturated carbocyclic or
whedoenarsyl i c group; Y is selected fromthe greCpUS2005/023466

consi sting of COOH, COOR3, CONR3R4, CONHSO2R5

Fig. @yéh@wy are dplhnatorEHRAOPEHan IGHMAGENR3IRA awan drobs thetpoaitiohinlg;ring.
) d drates and, salts thereof, a | abel ed

Fig. B ho%s HpeamenepBior oo Brra e biBodi ment s of

Fig. CI@QEE’&WQ& e?lferx'l:é%fv%eﬁ‘h&d of sWﬁéliggﬁletaBﬁﬁﬁatbPaW ch Xi is

or S, those in which are | ndependently
Fig. all()kyhowsaptql@mablb yookirigsmethod & thpyapplaphen pf Flg:y@eh oal kyl ,

Fig. JAR A oR R o PR g Fioe B 1 OE g BRetly 0 R TS 2

Fig. Uns Yhsii m@td@fiulabkysdm@dsrﬁh@nﬂ@wsﬂﬂnf 4t@Bdtibnt 1%21% of Fig. 11a.
preferably from1l to 10, and nore preferably from1l to

Fig.42 shaws ﬁﬁWSﬁecém@méblsyrg&%bmlsu:tl@g slotqralrlbf@mb oscibatpn.
i es,
FiepL 13- 2ol R ARCTreRBE BB
Fig. Clar hoxysl a prospactivexydw gf aupppdrOfhz Gl p(ﬁdmﬁékeﬁm@frﬁr foe dise in making a
errbod nments for RL and R2 include C3 - C8 al kyI C3-C6
cormggldogistky| ; C1-C3 al kyl substituted by a C3-

Fig. ﬁ)sﬁ%lclgx?g g#ois Ecggfg’rwé\;rgg%bﬁhé(%é(ﬁi 1&%{%@}) %@E@% 6f Fg. 15.
Fig. gl ehyw§ €200 viaivkeiild Hladoassemblly ofbigs 16mi et i es havi ng

. bstit uted |. groups;..optionally substituted
Fig. Bﬁémwaﬁa%%?%?ﬂo@&%qif E& _(CH2) sSCONH2 and
Fig. 10GHR) SHOQEha RO S AN | nteger from 1 to 3, pheny;
hi enyl; and optionally substituted C3-C6

Fig. ¢) shoas kbbﬁqrd-V®V80ﬁﬂhkyupp0mérﬁlg ddlarly preferred

Fig. 27 AP S e iy ARG BRI At AP 0% b opyl | but y

Fig. aldh@@mwosgmwesflev&afmeelaﬁeeferred enbodi ment RL is
CH2) mCgH5 where misO or an _integer from1-3, nore

Fig. a§ éh@%va@nyow@thxﬂ VigW o Restapery for aarmifereative pagkeh kpipfome for use in

rom 1-8, preferably 3-8, carbon atons,
makﬂ{ Qéj&rg%‘{ggsuésutut ed by a phenyl, cycl oal kyl,

Fig. Q&rsh@ws/h pm’spdsqtdrem«w ol bltage aslsesmb\ly@hiperrylmgr‘dmduppm of RE. 23.

n al Kyl rou fro referably from 3-8
Fig. &3 o a?%%‘%ew ﬂaﬂiﬁﬁﬁeya%% ¥t bitod! “by a phenyl,
Fig. %94 Q@ieWﬂkmm%ﬁ@é@ﬂéﬂA%th%r%y' group, and R2 is an
group having -from 1- preferablyfrom3-8,
Fig. @alsbmmsétdml gt BOXHigTe term "al kyl " as used herein

. S a stra or. br hed chatp, non-aromatic
Fig. 256\1??‘8%?%%111?%&? BISW %‘3?“8%19]@02% nation thereof,
Fig. bB@howSa brshactisahisabesle Bagdehas the nunber of carbon
atoms designated (i.e. Cl-Cl0 neans one to ten carbon
Fig. 30ceyvs apxasnsiciye giewael)e sinpos foy engthenglterative mgeketkgratome for
not |Iim groups such as nethyl, ethyl,
use § r%aké%% comeélp?rog e;%l n- butyl, t-butyl, |sobutyl

Fig. S€Ghbws wtl;anblﬁdﬂa‘ltm aﬁﬁlelmf 8 bbide afs@[‘nbey( élliiiplo@mg the support of
) Eﬁentyl, n- hexyl, n-heptyl, n-octyl, and the |ike.
1. BXanpl es of cyclical al kyl groups include cycl opropyl,
. and the i ke. The
Fig. F1SHARYS Yot GG AR osCHEIPUERE 3} 10
Fig. ﬁ&mam&eﬂhrdm@m%gnmpAtA)ofEng 3hr ef er abI y up to si X,
ons,. For e i.n the invention, alkyl groups
Fig. é%ﬁﬁb%ﬁi dﬁ@#ﬂﬁ%(&#§&6§ desirabl e size. Preferably
Fig. 55‘@13{0\% ébroﬁg&ttl%'@/ ekkpoittﬁe g@de more preferably, up to 10,
nost ™ preferab y up to 8, carbon atons. Cycl oal kyl
groups contain from3 to 8 carbon atons. [0028] The
term "al kenyl" as used herei'h nmeans a straight or
branched chain, or nonaromatic cyclical, hydrocarbon
radi cal, or conbination thereof, that contains one or
nore ol efm c bonds and has the nunber of carbon atons
designated (i.e. Cl-Cl0 neans one to ten carbon
atons). Exanples of acycllc alkenyl groups i ncl ude,

L 1



the invention, alkenyl groups generally may be of any
desirable size. Preferably they will contain up to 20,
worenoe/opised er abl y, up to 10, and nost pref er abl pCT/PS1005/023466

8, carbon atons. [0029] The al kyl and al kenyl groups

used in this invention may be unsubstituted or may be

nono- 0 substltuted as i ndicated above. [0030]
DETMDMM al kenyl, or cycloal kyl groups al so

i ncl ude arylalkyl groups, nanely al kyl (including

cycl oal kyl) groups substituted by one or nore aryl

gr oue §resénn nnuen'smapmese;ntbmamsl tp ppnmtlﬂ)y,lyet reversibly, correct defects

1- phen ropyl, trip Ineth hen r.0
of v1§1§g|bar¢égp§p1ﬁfg¥ﬁ§;}s in (‘})P@Flﬁ% F‘bf)f/? heﬁnméﬁgnb[oﬁ %/r}tsf(%orrect myopia,
hypeﬁlﬁx a%hérﬁgtﬁg% t?; %, Sl8, Eudopddilation BF @RS dérBMs. nﬁpFﬂ)pﬁéﬁé' lenses

group a uent such as fhenylcycloprop
are paodred, ias wellrag acoivevncc ng@eatn atcenca C§131149 lacespbthese leasespd he

further .substitu sim.l ar t
correg:l‘tlBB Y bg pgrremeg 6%& ﬁ%:‘nns %%Fﬂ/?%gnzy a??l atls%hbae Ije$ersed by
remcSiS tHellsHsaFbratiekor@houps al so i nclude al kyl groups
substituted by one or nore saturated or unsaturated
hei¥ée bfzgylcwlltb agro@errysew pf adeviprefos prrRaTRLIR BAMEH PPFRY o TfiRIn an

ri i<d I l:
o BB g PRarh e e R 2 DR S A Ok prpfeatly
emb@ch@d irothedd @p&tuﬂé&‘coﬁ‘@)}bn@ﬁs subgtal it €60, Hyotpadal 300,rand@ontrol unit
hal ogens, dro groups, |o

wer aJ kyl group or .

400, 8vr@rcahum<lbi< ‘brssubﬁeﬁélpwnﬁbld%#&‘% 2FTEBRL D10 Qisifyree cutting
& Bipplanatofh&EMbly4 0, BRA blad
hea y%ﬁ%g% gg@%%u?% or u ggﬁﬁ F?ﬁtg%aﬁgn allphg?fc e
forkfay&d:mhlﬁ6@yFocgp<ﬁiatb§OQ)éomimluslcaﬂeaES3I commandato control unit 400 via

atura ed |cal onatl ho
cabI8 Spd e auimical it L Blsh Phertor GrRAR i DGR SRR peble 410 and
vam{u!rrpgésg(ﬂlg Fach Bﬂ' tﬁ@serlteﬁgs&c)re \ﬂﬁb&sﬁecﬁfn@néﬂéﬁi@&ﬂt&w her or
I'n covalently, such as phenyl, naphthyl, and the
like. This class of noieties also includes fused ring
gl_gggﬁhhes such as indanyl, etc. Substituents for the
Qi1 ic moieties are simlar to those for the
al im&atidat afd PAREm coffr¥l dre pRderdb®roddel lﬁy calt®bunit 400 as shown
i ncl udes anal ogous heterocyclic groups qe HE
in Figef’fﬁé?@ntfh]éﬂ@'fr‘k@rlé ﬁmlpwprcg;@%ﬁgﬁgyntr A enab ing the user to direct
' L | BE RiyBf (Y3 aERER Sbplied t
ope N BT SRALR NS 2 lFR B | FPafOlE RA (10 CaffBthpticd to
positbRiNg nn‘gﬁb&hlb&ly 20 b qirgiehll unitobOPg die umrtngg@mtrols opdraiion, for

and or phosphorus, .such as ridin r
examgpleabmpms qlfegial Sy Int Hiiag ot otoet] 8, ﬁ%ﬂl unction with
threg}{c{tﬁ iMput d‘é{q‘ée 45’;'1‘)” Qﬁf U g df’Sﬂf RGP h&hbeSor3USE 288 458 on the front

enzoxazoly enzt i'azolyl, etc.” These may be
panél ff momﬁdlhmnsmbs Optratieg pwatrt@tetm ercalisphayeé og tissirontpeneldor the user

by nglf?%tgp {Snmhlgtgco eggr)]@}is éﬁ( 3)% adlg{glgﬁgfi %8 Lﬁtﬁ@{el i(%rf':lctar ﬁllgha-numenc
d1sp§elﬁr‘é4|2?l% NOPERE g NGBl Mbstntiber substi t uent s

ed above wthin the definition of group
[ 008 BiicrAprplessongopninted eirett hased Hefbereruoy eryEHS irmware which i

romati c _no t es h as 0]

held BT bt e D RLe PR GUSPETT BRTh el the fejd, The
firmdhes El'ld\zvs?%e hﬁcr@ thceg6t syamdto Mkl SM&H'Bb)surﬁl-ﬁ‘ld iR oBttiR)N, of the

C(CH3) 2 g , S2, C(O), NCONR3R4 or E8, .
rotayheamsrols, Tiree siechqsdraslis QREFATAFIABTLD, toghepnifokvolfages which

4 : I

are GBS U B s AR e ofBRRHEFS el aR i bl s required

i nstance or anal ogous conpounds wi th various noieties

as i ndi cated above for groupg Y and R, followed by

i odi nation of the 5-position and reaction with a

conpound such as RICH =TMS or RICH ES (where TMS and

TES stand for a trinethylsilyl and triethylsilyl

group, respectively) to forma substituted indole, and

al kylation or the like to add the group - CHR2( CH2) nOH.



[ 0036] Conpounds of Forrmula (I11) can generally be
synt hesi zed as follows. 3-Fluoro-4-
woRaos0eB43et hyl benzoate ester is treated w th PCT/DB2095/023466
am nes followed by tin(2) chloride to afford
by tld- @ekatba i iomir@rocensdr-spsémuldodnz firets dei senest endscontdoissthe
conpounds are react engv{' t h. 2- hydr oxycar boxyl i c acids
actugfREpdP MAHNICYaCBHE o R 67Vl $e6PY ietichy  al kal i ne
hy i TR NlcctRE REME 14 AP b cable 4
Fo?rr(r)g}répﬁﬁhﬂ can gﬁgagg%syntlﬁgéggz%&gg& ol | oﬁfsﬁ). QAC'C1 ¢ 410.
Vacgurh fpressure foepogitmne rommseemboly @ it hippled fromecomtrolumit 400 via
aragr 034] apbgve is.nitratedfollo by tin(2
vaeuBf Beda 3, KORERbHET A oo Serr T A SIS b
pres§lir8 [ QOPERERINS: vatlilh | pakdpd203d réi@z%%@b? GhéRit Rlleds®8olenoid 426,
trifluoroacetyl group affords a nonoal kyl at ed
and theamicwmob eressure js sehbasibyt tasnu drangshicerddp ing feedbapke to the control

compounds, of Fornul [ own,in. Schene A. .lhi .
cteofRIRE SR bply B Pebinr T lEND Wi At o
providbd HYedkt tidnid¥vifoRd #3dL3 N PesdnOshiledvin the BarrllBppRORE] that there

The follow ng Tables | A and | B show representative

is noclimmpde Hesvasietiems, byuyhish control wait comporsmts Hay FoRfeoh theowrgical unit
actud Bt a8 8 pde either individually or as libraries by
a process as shown above. Table I A (Formul a
I)Intracorneal Lens Placenment Method and Apparatus The
present application is a continuation in part of
ur @i ng U.S. Patent Application No. 09/132,987,
fi h%?erﬁHQ%bSF' 12, 5ul998 unit 06 theliRiel BEHE &@érﬁi)l?qlb%ieédf)pgﬁing and
ref erence. RELATE APPLI CATI ONS The presen
driviagphuiec atitiog head elements whidt dootact the pae durofg dur&ry Pahenutting head

l.ication.No. 10/618, 279, filed July 11, 03 ,whi
clemie® i BRI Rng peer B A Pl Sy gt dork
asseinblye6h. JSRBicdl uBOSY is BaWlidd SleciPRhBNVia@aBI8 A1 8 OmdWRc Gl 1i$
a continuation in part "of U S. Patent Ap?ll i cation i
supphigd 1@poBMing fingd0 vis vaggus hoset12vlggh pigaghes B, vapayma gpnnection
tube 8- 6,083,236. It is also a continuation in part of
"S. Patent Application 10/668,882, filed Septenber
23Fig® G%a\ﬂ?i delinéagesahe€ ?ﬁléd dutiggd lad iefenppatst iretudihgSositioning ring
Pat ent Application 09/521,010, filed March 7, 2000 _now
asseigbly 2(bapplapatNoassgnigly $04nqt ‘Wﬁ‘? orpll embodingprtshand plge fark

f : lyCal | 2 O8Z...fi :
asscBl 60g Y19 g Granlet IR Ui kAR 187 SEEsgeh b cuting
headcderhentt onfinady boraés intvediadco cartan withraactyea pping ©atiatmlsupandit is

tents is incorporated _herein by reference. FIE .
prefdrpie EW@WI Waqiﬁ»gremné@@ O, ﬁ@%ﬁ?pfaaﬁa%&%% &S a_ﬁS&rrtLhBé Ho,in
ordeBRNGEMtatd bRl e 8F clRRMNANERE QR hfenBU TR IS saMRFedsBn, it is also

particular to surgical nethods and devices for corneal

prefaratplb st ghdsenutting bedd dethertehs eigher mmtwﬂnﬁiwuable.
oI hEbAl elrPE IR ik oy heon Sem s 68, ar

all piYY BEDbRRAE fork Asséaibleb(, Bladk SlipbofdBsin ha¥ SupiRet (Bemal 8pete part
over recent decades, devices for perform n?4corneal

with} blede 67 oBiladyg feiks 19ep apanegied égblade fork drive arm 140 which impels the
entire blade fork assembly 60. A dovetail or trapezoidal attachment mechanism between

blade fork 70 and blade fork drive arm 140 is shown. Threaded spring-ball assembly 64 in

S

blade fork 70 causes a ball to press into a complementary detent, not shown, in drive arm



to inner portions of the cornea, where surgica
reshapi ng may then be used to permanently correct
wao e@boo7sdef ects. Referring to Figs. 1 and 2a, BCT/YR1008023466
prior art resectioning operation will separate flap 6
140 &f prepertegdsitt sla@piotlh®d tcddrivel drmSu®. Ahkaaneify@P aldchahism may be
The outer | ayers of cornea and epithelial cells are
madg ggsaevabledvidh @ thumbssevaldry as ghossp 5By pHher ingdiess | ayer s
12 . .
B ol s Pre 8RR Ao S0 A BRNE S Blaky Byt B o
suitabld, anthatipgisthinldsepeell Fes a sieamtsheilizasdrapladerfork himahdi@rallg stable
t hrough fyrther surgical steps, sych as |aser abl ation
plastis sugibas @?ﬁrbqr@éee%rtm@fﬁ%{le T SHEARIR @G BRDA SUHBYTEY
Stenislﬁa%%iﬁég%org? %{}gﬁm&é ,ag(?lﬁg%aléia}sg&te’;pi calﬁlé)f/}} pr9 g%l%ang ed over
i nner corneal tissues 12 to protect the healing

g tissues. wever, nost such surgical reshaping is not
—%M%&Beur E%%sul ting in some risk of creating
PERRNENE] YheW tHe QBB IRAH EREchNin Lberdddio8iMg: cothed POWhcuum

alternative is to surgically prepare an opening in the
presgue delavendd tarvaeyem ishahbay 30iod pasitianing rivg 30twidslravagelerad and

Lnsert a,lens therein. Such.surgery is difficul Oy: .
comiE? BE by BB oo i e G Zi il aphtiments s
pressddaighinbl Be hpplagdt6lshvt S0.0Mhe eirtvaed trdvel af Blatoforle Binh 7€kyntinues

satisfactor¥ for a variety of reasons,  includin

untiktae fumetion e §ipoekes it camplpfedi I i eamb@#mﬁmta@é%g? ;‘; guigled

N [ d as diffusion, to be excessively
w1th%>ﬁ¢1%§(1{g %éﬁ?%%g?eﬁﬁ%la% ‘e to correct preshyopia or
asFiggyfs a sop vidwadcoinagl pockdtdér Elada fetlsasaemblyd Oflas blde fork

t hod and deyice for correcting.visual abngrmaliti,
aom G B SUeGH DA HIOH i nts 61 B, (AHISEASE o APice Wil blade

rgse ot a . I
SRS ko] RN bf DO o DR2B00e 81 Gab B g thBormea
tissupy appeingythp owisi droleds % Acd bas enteeded indo theabtrear Blasiedi/is e

B AT T T
(vert’ficf&ﬁy abeyampah g"‘iaj%. W? adieR uBfiOY tdtRG tBe PELNMDwAN A A¥dCe&Btraveled

or “intracorn ens placenment. A specially adapted

into pemsa P Sronnjsicisianeling 39 ta thopasition showrethe wmipbitide s thedateral
osci aﬁlg’%g’ggllk%?lg egvr\rrgsg iélg}éggeg?gggdrugaﬁgvﬁﬁtﬁ lﬁ}eolﬁg&t lﬁﬁe{aﬁ %gciﬁglc?oggainplitude

inalens i e corn
is mMiggais the pb3id:c sHove whertit ¥irl (gereapottivn dfeotka36. Entry
of the cornea is |lifted as shown in FigéPZa to permt

changeleeslges $ bt paskeheht atg glagprtagethecht incisien bne of andyfgrther apart hen

i i s tee . ;
e
tip of Blalie 67 @apbe kidistantiallyosliveithaied, iff desiredy byeplogtdssisely reducing the

hown .in Fig. 2h, As ch of the corne urface a .
ampfude of thelatezal pwlllat}%tog@e%la&swﬂ% Wymﬁgﬁ? Plae Sightly garther into
the cg¥ QO §ge 11%%{\%13%%21&19{61 fd?qélsﬁﬁse% foRa6d baebieBges b7

er to positi ens wthin the cornea of an eye

discourage qr imsértee lynpirediskipribg euterfdormepdat abl e nanner, and
to help retain the intended orientation and
positioning of the lens while the eye heals from

CorrHI BRIKk¥s WallerpéieReytordtyent i on provides a cornea
pocket keratonme to create a pocket of precise

di Itgﬁ clicaidy desirabledo poacirely, cqatrdl the %c@qseg%cqmaﬂ g@thelial tissue
whih3§B s b SRR RS CRATRLL M e RuaR ik oPROEERall fesired

berealized in a nunber of different enbodi nents.

Mor eover, the corneal pocket?keratome has severa
subparts, each of which can be realized in many ways.
The I ens size and shape matches the corneal pocket
formed by the corneal pocket keratone, and provides
desired focal nodifications when di sposed within
corneal tissue. The lens permts sufficient gas

a o . o . - I 1




orientation of the lens. In addition to a precise fit,

such retention features of the Iens may include a
woraioend s whi ch swel |'s when hydrated after pl apEnEs1005/023466

within the cornea, or variations in the radius of the

excepEiiSohR chgysofebimetlntregentifical Reumisg td Higsl @n6d,feyr embodiments
accordingly have an asymetri c, radlally and/ or

are SHRVA Mhywlx/%acb .ca@rqla@e%ettwﬂém%@sg gt pdifigrent mEngss ect s of
ast,| 91:%B ;% P % o%ﬁﬁﬁpélﬂﬂé %g %@fv@éebﬁpblgnﬁgldéﬂo% 30 2h blade 67 is
conpemsat’i-on nyopi a or peropi a.” For sone
maimgpéd daingahs cut. é]]’}ﬁ: ;tobntmh € Bhderﬁ?mt;&efﬂmbl}r abinyainedtiwabi 0.050
| oyi ng acorpeal |le The_cornea

by e Fresn
mm, e ggen l;zl@feawrs @%%@P%ﬁ TP aé@eﬁeﬁ!ﬁaﬁe%ﬁomﬁ furiace
refe@ﬁ‘é’é Vﬁlgnecéft ﬁﬂa@&f"ﬁxo@ |5@ M0 g%%h‘ﬁtte‘?ﬁ aQhide (‘é%r 88 08 this distance

e assenbdly, and al'so a control unit and
fronf ld@dqoéﬂmlprefamblyrtgam@ummiIWMnn 65 mmpodlesen nore tmef&r@blm @ﬂthm 0.1

th t1i head
S i iR B Db BbGgB At
emb6digRhe L@,{hgld’]éih&é @L. 53’h@9)cont rol unit supplies povver

and vacuumto control the surgical unit according t

seln prdgstoaneds thage byerelh éoﬂﬁ@ln&mﬂﬁl‘we? 8 gByhedimants Wl’fhout guide
63 of TR RS 09, P gt sl en St gL Bl brgin o

mm, b jeeet meyeprelBieblp éthir 0. GI:IS st ¢ff andihtetidéd plaws/kndwd Wdh respect to
four distinct elenents. Three of these are

the syefaeps vehesrrionk 20 aRadies totecrmilfe. &y useduith Hljldé g én@a e fork
asseﬁlﬂ{}g@' %é ré?fexﬂg cto'n %&i {o éﬂgiu@ﬁ PI%H@ B{ ﬁ’lgf@ 3%@' or more

asse Y, orneal poc e assenb
prefé?aldfy evitih 9,15 emnhoibafn inteadel plhlteelmomuntwmlngpspmm éieesutfadzes ‘Wwhere
xtends fromthe urth el enent erato rive . .
fork 0 it 1o Al At dLOHE® SoF it (6 SRaE B BreSent invention
to pé‘ﬁ‘ﬁqaﬁka)ﬁce\% fohcd e?sSlQFg%tas ttHbsE Qﬁm‘?érg‘t@ﬂ ad PRf&GHIL | ng head
ements 1 n such I nterference and rubbing
beln/\Egnﬂp@utdae @flemeuit@ba@dﬂaqrcﬂ; slidikg b@tmme cpmea 2 and

o Pt 3 oF S BRI )P e

poclket HHR MiskieSs. CHISd petiniernrekt @ogh-astias duydd @is@@eﬁiﬁ@g’&)ﬁsly
the fourth el enment, the drive assenbly, wthout a need

smalﬂmreﬁe@blkless{stbam Renms oF gelsest ksnthen duna. fc gnpll progs-peetional
pe PP LA B AP ac FRoRc o o i
and ﬂhbfcf)ﬁree,rit loshlyZes 2 defudmatigest thé comtd tortglohblaésﬂlreemeﬂte&ye

as desired for a ﬁgrtlcular oper E% H The s j ect e%
generally, andjitrefuges,s likebipogypt Srapisel RUpBigs ’ét%% CO\W}f‘ﬁa& cause
nmcﬁﬁm£¥8ﬁcally a positioning ring attached to the

tonme drive assenbly. The positioning ring is
su hpF;lgedc,\glutde feaarel69 nides along tisonsbvetse selgef mpplanettheshoa rSQ
causi ng

cornea to protr t hr :
OPPQsHe fpyEEa %pﬁ"h? spAcingrRety fgftf? cagﬂdﬁi%fleei@ a%@g the
thlclfi‘lQ% Jﬁggﬁn%f BRRI50SHRR 95ﬁtrc§§§eeég%e)él Wk@hwhﬁ t13bI&Rss. It should be

tach to the kefatome drive assenbly. The cornea
noteqb hcﬂeehatblh autee stentd iymay batlcmahbdo contquick tmcplwgssn@frtb@ﬁomeal

0 drive as S t hat cQr.nea
pockg REEha kLS reities SLBBRERYT tho 30 e eh i dnd B Riof e
resulti@k Pealtet SHMPPOSHapasd aLARMYd (thPpstked WECTHHimetd WIN BdBiverse to the
opérator, the keratone drive unit inparts a conpound

corrgspoetiepepplanatdrsheo thickaesshocket bl ade t hrough t he
driving menber, driving the blade forward into the
cornea while also causing the blade to oscillate
|aterally. The bl ade preferably travels within a
cutting plane which is contdBlled with respect to the
corneal surface. The corneal surface is typically
di sposed agai nst the corneal support assenbly. The
preci se position of the cutting plane with respect to
the corneal surface may be controlled by a guide which
|s supported by, and travels along with, the cornea

o o, o o o o, e "



corneal support assenbly during cutting. Such

interfering guide, if used, may contact the cornea or
woreapeloe7sposi ti oned to avoi d such contact. The PCX/UB20095/023466

pl ane to corneal support distance may al so be

COR{gl Bl klﬁﬁvsoanre@l%dd}'{m@m 1ﬁ RehidrEG b aphlesitord® ABEEEd OGuide 63
bet ween t he cor neal ort surface, the keratome

provifies e@oms@@dt;pgcmaﬁqnnm @ Whish ipBER sentislathe cagsahpacliet wall
t
iy THTIACE BRLALOG DS LR RUBRENA D Lospainte

cont&d afteuassaye wf badé 67. rrﬁdthusrbrhlbtehmemtneiédoumapm@fahceammm;rbyto an

which will translate into variations in the depth of
applangtorsyriRea e BESSH PIARE 20T OAFO08¢1f ace, thus control |ing

t he shape of the formed pocket. For sone applications,

it is desirable to practice the invention omtting the
Bladeandlé}lild@ﬁ?mmmtti@ssenbl y, leaving only the positioning

T T et e TS R

figurdQ bﬁs?@rﬂieﬂ g)efvl/é%ﬁ bla%ie %ﬂktdrfh@ 8 Yth%élharfy@ﬁ%@ of bghotghg the blade
subj ect eye, while the corneal pocket blade is driven

accuwdtel mayspesed.t Aeskeavn in Iﬁgem seelinngl viewd ignil, bladg 67 meay be
i SRR G0 B Yo BT Pl Bon o

sappﬁﬁ‘é rlﬁﬁhe@fb@&ﬁﬁorb%ﬁldBlaﬂé garHel6p Rerabsy followh ecduttddge ontours
h the corneal surface tissue.A feature of

sone

of ble%@’au Pemangloshommefopthesdae of Padn6T belps %) rgdysieigdgsird, at least in
corneal t

the cAe WHE Nh&e c\g\ﬂg?ﬂl#\’l}%%??/%&{tés& ‘?)Nt% ?)st fb%q‘fl]ev%gg%i %Hc?r?l%%egn in Fig.

6b. Hbﬁ@v&@vﬁﬁfumblade xdge gainaricandy be estdniepindddg dhthe@yerall surgical
with m ninmal disturbance of the surgical setup. In

cuttipg gEpupHAnees-ow i nserti on of the lens, and yet
f aﬂée gk ali#h LdcHond VRW F%n dtéﬂgwg Bldae @|7 ek al?ﬁfféwa%e rather
preferably creates a pocket having an opening in th

thancontialus swithftdade supsstés whi this pasthrembedxmmdé@deesdﬂp 67 is

stk Piraielcs eGS0 e o SIS IORE STt I SetecRIRRaR s
mmﬁaﬁlz M tHuP R the Qf)péshg 1RF suffoirS6 9. SHASGRARIY $htglbd 6F effecting

preferred enbodi ment by increasin t he anpl i tude
propef spaking|betvesealblasls @infl Igatdeomamfmtqrdeo bigde @érgmck@l may, for

exaf 5B RIS ST BiPed BSER elPEA bt gction o

1ncréasé §tréhgﬂ{ @%ﬁatél@tliat efvlade 6N Eiie emEb&lmeﬁﬁlsiﬂﬂﬁBﬁre(afcﬁ%mﬁﬁg
a flag of epithelial tissue lifted as in_the

cornpathn@pk%ts wit Ftrltglsmgtﬂnsam@ln@a@r o Hepaligmaiva epescidiladedbawn is

effe%ﬁ/e%}% 1€ ¢ @éstpﬂ géélﬁ?ly hAGEY %ﬁ E{n%eal?hgﬂ}:ocﬁﬁo %‘fgl?ag ?rrELe}]I%og
ONFgs @el laﬁ@ sEsis Tl Fi-_g §f dékaﬁ blMB cbﬂMuclmm foo kutting tas shown in
wi th connections to the surg |§ nit and to a

Fig, Be Ui Ics REACIONEhe Ao T RS SUpPGiA g §th 22 protrusion
e
70 L4 08 D20, NPTl SRS 1 PHAAPLL ) iaBfr o
67 it tigs @abodiment. ngtoupl noesitvwa, b}heasj@lle;lupphﬁ drevilbhave rel dtfesulty
rk prepared to cut a c rnea 6h.is like
ndqeRgadih T adp oot tie SBPRR I oG dE b Oh L DI eies o the
eye Baﬁ% 3paLRA3L Uttera alsg m@sﬁng ﬁﬁ% BnkbAde dé’s%ﬁﬁg@lai’er)'\" th a
e cont act'i ng bverse SI de of the appl anat or .
F| Fig. 8@ 1smm1rmldnlt@8@ & sattbpyidasreguivdd. buthis Qﬂglﬁsuratlon

ar ne et t hout a I anat or
corngilamentts B os e o e inad Pspeiecuisical i jud Pefislofyting
by a positioning ring. Fig. 8a details an enbodi nent
of a corneal pocket blade wiltlh guide. Fig. 8b is a
section view of Fig. 8a. Fig. 8c details a bl ade
having only a circunferential cross-section, with a
guide. Fig. 8d is a section view of Fig. 8c.




Fig. 8e details a blade on a blade fork assenbly with

an appl anat or obverse guide. Fig. 8f is a section view
wW@bBookiogr548e. Fig. 8g is a section view of a bl BCBEUS2005/023466

wi t hout a guide. Fig. 9a shows an appl anat or extended

head%lncgnéiw ReltHRt ANRELdDRY Fa‘ua@m dlheBlR@SHT isCSﬁFjSkg‘tddi tydbladd @ipport fork
shows the sanme applanator in the ful

restralned

armspﬁBs inghiidhrare Biigen hothe sW@igs! wpit arhtcéra#ﬁ@tﬁumor{ﬁéhﬁ applapator.

sSwi ngi ng the appl anator away. Fig. 10b shows a

rel easabl e | ocki ng nethod for the applanator of Fig.
Applhf@a@or Bsgmblia shows the posi ti oni ng ring attached to

the drive assenbly ovvstg gleals of

poReteriang togFies. ﬁg6'°?‘u§§t ?ba@ﬁ@ 1%& ag@el@at@ﬁs P30 15 thatgrertity

[ ] i

cppleflr bt 4qSEHEin BB ARE SARRE FAkoftaifing MetdEtla dfink incision.
Applahator dﬁbmblysmbds shews ésFigs ch9diand) 9b indluvles pPlﬁsmlmr retentlon insert

i nvent.i,on. 15 shows a &%gg t| v VI ew, 0

42, apfigpainge, aParRen Sk s ?Por?aﬁbf)ﬁas Applavation

shoecﬁ@rlg Alfe@BGRIde JFlaGrandBr&hans a@aﬁﬁl@@&%@éﬂt Vifitat a8 Waf aslass or
assenbly enpl oying the support of Fig. 15. Fi

sapplhiie srcimd\marlied wohtcrosslew 3% ta inekdiha guttiag opergtion yisitke .t e surgeon.
S _a vjew.thr h Sectlo A- [
1 e pppleneordi gk fhg HEE R o S G B bRy of he same

pal~tshows a bottomview of the support of Fig. 15 Flg 2
1 shows a top view of the bl ade assenbl

Fig
Fi dpplpaohssientipnpnsssipecnd hosuppoB o tprﬁéy lﬁblé(d@lve ﬁua@ezoz@l
edgeg,l %n‘\gs slléte R %?a%nél ?C%f( \éfr(%}%g(rzrifgv ggsléﬁxé%gr f 10f %@hey are located by a

thredded fé@ﬁtﬁveﬁﬂaﬂk@hng EbsgmbBAorsbrossided apd mpﬁzdtby\thumbmne\@ﬂ 14.0n the
bl ade assenbly enpl oying the port of  Fi g
othepsde b agnenies Hmiay iod i gesarihed Brladen dewen I?PSH*OHFé?ggn g retention

g oy R BT BpFLI o0 28 o P19, s
S h A\N?nilﬂ:usmdtaba\lre Yoith tespect icebladd forlh esssmbbfcﬁ(l, vafiousi aterdds may be
. 29 shows a prospective vie bl ade., Fi 30
useddi daB TEReh RO e RO a1 42 SBMpoh e S Rot ey S
appl%dtﬁh@?&é Y& p&c‘}%?stlor{ﬁ% %%H?a §188e P66 8odshob Bt a@plana‘uon shoe 50,
corneal pocket. Fig. 31 shows a transparent
abragion sqréstdricgas leseimpoftaat. mmvaéh%mteyla seyingg herpempatible

ort .of Fi 30. F| 0 r [
Wlthﬁﬁgglé’ﬂg’g&grl?ﬁl edotP aﬁuée rg%rh V@?ﬁer& \gﬂé\}hée/rw ﬁt‘ﬂgd tsﬁﬁl as heat,
stealﬁega{s' 8hgnta &f uskd Sr tlé’e?elelﬁblﬁt is &6r11%h@3@sztﬂh@ Apbdite ﬁtneBnaterlals
33. Fig. 35 shows a prospect|ve vi ew of the

Fig.
as fdn |bm toimaserEbly B8 seR eTsel irHedipg prederably wlasn matssials for
ans to permanently, yet reversibly, correct
applg‘éﬁ?’@ &o%gg\” sion by disposing a lens in a pocket in a

C OApdanatéa ﬁbséﬁfolmié@réfeﬂabgf able toettingyaipif dhe \hgfjp’earempbsa the
astigmati sm preshy o%o or a_canbi n?tl on of h
corngepBen ayebal heldpn thet igtalups HEE A9- eOB? BiAle m%f%laWém toé’gﬂaﬂ suc

swi %?n ﬁ%h&%% b B ?% aatnﬁ@'bn%"f‘h , g)ﬁ)lahﬁ’to?&%&ﬁfalytéﬂ)‘fﬁ Bartly
Neetises. eé cofrectron may e pet manent, |f remai ns

withdadwisfragtrecass 16th drby aadentblp el ¢ evewhizt ibip membed, sgthahkinge 44
| ens from}he corne

i PO LEHAOP R UPATPR g 7 REAPTROERS: T BN L e o

preferably about 60 degrees, relative to applanator retention insert 42 which remains in

recess 108. In Fig. 9b, applanator assembly 40 is fully home so that hinge 44 is captive in
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appropriate lens in a subject eye. Referring to Figs.
3, 4, and 5, such a device is preferably enbodied in
wWa booemosepar at e conponents: surgical unit 100, PCT/US2005/023466
f oot pedal 300, and control wunit 400. Surgical unit 100
reces8 268 f APplassds eatinB1YS40 B bdhid© dilivie\eseatte bl by dilthtaadw 114,
three cutting head el enents ositioning ring assenbly
whick@npimges enap @Eﬁﬂéﬁmﬁmﬂ%E@%ﬁgly 40, and bl ade fork

RS A ORIV P TR
hingd @pérmitseppraittnh shoe 60ahd slpporti46 t4@ivdd ywey Eohr appddnator

cabl e 410 nd vacuym hose 412. Each of ese 'te ar e
retenapg inses dd Whleppanng igithe HEIOHANENFS! ‘%rflﬁ a shows Shoe 50
4
g e T et
Whed 0Dseds lachrrfezamp #6 @\eﬁ smgagc epMmg)betIEéB uhdrebyerekdababy sachieng the

user .t dlre of the actuators
epPIHEEL by oS AR Coh T ieatl o RSB et phettass®
latchPRShEdHARIsRAY. T NG assenbly 20 of surgical unit 100. The

user may control operation, for exanple, nmeans of

t wbhgpetatal swmazrmi]urfaeq: gﬂappéanahom shnepdany é@gerchﬂy flat, or it
ey SR BbRS e s ED8 lohals o SRR e

referBRllarel of ﬂﬁtdbﬁlanblﬂikbd sh@O0whi€l & tak blge Ml cBlist kRichEs® the corneal
di spl ayed on the front panel for the user by means of

restrainfifage, ra@dm@lslsm@lewythe aastred CBtAB @AY nul ti pl e
Pomu£1raﬁ_ Ig@ -Punerlc dlsplay 440, whil e speaker 434
ormation. A microprocessor on printed
CI thsu 1t1ake@dridb d6picexietailt eﬁpmﬂmrﬂmg ngg ﬁssenmh@r%) vituisittoning ring
I n reprogranmmabl e non-vol d
30 1SrPé‘bY16?ﬂ WHRYACYUP fhEchymg cqam % hoteine b ohlae ﬁ%r?éamst it may
be AR Qﬁg’c&?@ﬁg Ehe%?ﬁe%‘%}ﬁ& fs@ﬁ’éill @ﬂcﬁl@ﬁp&%é&ﬁ%@@iﬁs@%ﬂlaﬁﬂ%n shoe

.rotation o e rotary control§. These el eCtronics
50 ag shamsl intFégso @er ad.oTheveacuomsis firnishedbiroughritacgim gohteaterstube 22,

ich ar he.,drive unit act
with G aiadioRe ot Seers e voraaat b o R el B inplelhymiioeped by
vacueﬁ%@é Qbp 24D mt@hﬁﬁoap O@aeﬁﬁrﬁ &Y @l thRUA AL RhSost 32 and
the sensors and controls the actuators to maintain
drivevasseruiply dtl 0 4o bbviate vgeuunbyormeu@rs@be 22ahe Vatuughhase 448 connected
provi des elec tr Lgn
en % S5 S S EAE R DSORGB e
410.assenbly 20 is supplied fron1contro| unit 400 via
vacuum hose 412. Control unit 400 contains vacuum

r eBefeuring tofig. ila, which s & hettmnvisie §a¢, prosi-gectien Ak ildhed
pos AL 35BSy VO 35

ReteM@sifemuis 3 sletes ¢ito 42AcHine gcyss 126 énlbdckagsemblye 160 @aptired ball
el ectronjcs. _Electric control for the, act ators P

117 sghdsmrintovdetant A5 grdey dhopraesi of cppiyredsssyg il adypioperly locate

posit?clrffﬁ%\{iﬁg bé’éeﬁl‘ﬁﬁgtﬁ eﬁleﬂst%uﬂ’fﬁﬁ crela18 %Qélréﬂejcelnﬁgn fe@tﬂr@ 84, seating it
ar appreciate that there is nolimt to

firmlyaighiabki tha sidey ofretess 120 fdmel inhedd hl@nfdme'ﬂtassenﬁﬂly l 10. (Note that

Fig. f;éf{’lglé]i tugﬁqsgr%r gfflér LqC%tg(li:fl q-_aldgﬁa%rp%g%{]egpv sucger:v]}/ 118,35 used for
ly 110 f t d d
secuhﬂg ?g%a??%aggﬁﬁgégﬁgg y or supporting and driving

I"ements which contact the eye
d uAs ldgscssse@ evith.redvé teblade fogk hesauhblst hant applaneton é@ a varlety of

metcBR TR LRI R SURGERE AR Pigr egher iy i t
supplied electrically via cable 410, and vacuumis
supplied to positioning rind330 via vacuum hose 412
whi ch attaches to vacuum connection tube 22. Fig. 5
clearly delineates the three cutting head el enents,

i ncludi ng positioning ring assenbly 20, appl anator
assenbly 40 (not used in all enbodi nents), and bl ade
fork assenbly 60 as they are separated fron1dr|ve
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head el enments ordinarily cones into direct contact

Wi th an eye being operated upon, it is preferable that
wo bay/os4asi |y renoved from and repl aceabl e Per/US200v€23466

assenbly 110, in order to facilitate the use of clean

be cAREed b duse ot iFehjind8o:s M ol e@iBtion fet®d by using
preferabl e that these cutting head el enents be either

ter%@ dispgsablgislangiis. stwiapleangiprigidingbide matpladuch ay Kaiplyss gael, and
de fork
pkmgkﬁgﬁﬂgaﬂggéﬁg?ﬁapé?§9%¥@8€3%@ﬁggggm%§§e&%F@ 20 OrBIade

support 65 in turn supports (or may be one part wth)
.bygde SE. Bl ade fork 70 is connected to blade fork

140 which inpels the entire blade fork
asggpbhy £93 sy Qé’tﬁﬂ@bf a Qéfe%ég%eﬁi%nt ﬁ;rtsglgg'(‘[?? gﬁi’c 100, and in

mechani sm bet ween ork 70 and bl ade rive
partmuiar sh@w detaitronia pr&'ftmeédmdocﬁmehh@r Weib¢ amsmblybl i, Gdhichris largely

1 ork 70 auses]% ball to press into a

CHCSB ye ‘fﬁaéF%}“ 8% %ot shown, in drive arni40 to
Pr aRgEk Mg ROSig ugrth@ bﬁgﬁrﬁ&f&t&Qvﬁtﬂnﬁdﬁ%eas%rﬁmgA@o afd ¥eavel
att achment nmechani sm may be made renovab

mot@mﬁﬁ)@@rceswllﬁngn mgéord HBwA ravgl mpipr dB@] drivereshaf 1 Siithrdugh gear train
osed ani.um but

182 llftcg ?r%(% god%)r esfsaelrérpage%/ tl?r(% b? gcreYvﬂ 8?1,1 g éotg‘?(g} ﬁfngggn ¥f screw 192

is C(ﬁiveﬁéd tcﬂﬁfeaﬁrxﬁheﬁtﬁy greddel] traddlie@nob| Pt A36kbly 196 couples the
dlnen5|onally stabl e plastics such as_pol ycarbonate or

motiow) fpayp thesfepvaidend of frawiller 1%hie bhads fork draveraamy . while permitting
[ [
crivE R A0 FEcMe AR} WA ErivhaRe ikt S R sfide wavel
stopGaljietksdtols (& refecabiy rdtgemmdeadh@nﬁniber whichsdjustably stops blade fork
rese %boni g cornea 2. Vacuum pressure delivered to
drivg arg AP ER¥stber 36 of positioning ring 30 will draw
scl iy # RAAL]
2 P bt T O P B furkE N ave
madp césslydasizi ’rts&ach béleapmd acmitwiled HsandOapaFhighd topwad dottom
travel  of bI rm 70 continues unt i

surfgqes are thase IB(P al @&ﬂ}e ceifer. ¢ drrygyarm ﬂ}l(i {Jﬁtbhgirection parallel to
the ﬁWIMIVOtQJSM%Iﬁ 796 Swifhuhel es Mﬁg@b@mg HeTHrtRerdtynd E@smomng

as in Fig. Fig. is a top view of corneal pock
1ing56). Briae ero éﬁ@( t(&)s@drh@lttym‘ls@rfh@s atyl praferdbdy Klabtorwitlés 0. 005 mm over

the1ywéverran g f E‘g Cgl’ll %g areu#ﬁﬁotgy g%pﬁureﬁ F}% oe?rels%%sur%g %336 aémd- 1 S38 of

dnvb eésémbyy 1#agi1t 2 oMhe YedrinpGudhoes Bnéti®pad-taasmepliesfdtivetirM 140 to
the corneal tissue, opening the incision |ine 59, and

preferablyf} @ maretevienmaore peclerablpde. 0s|r@ae 67 is oscillated
! atlﬁ ‘t%l s%mbl#r ‘ﬁg%d f"l@dhorlasgz{ﬁglahgtof Es%e d"%Hdl folrkc‘drlve arm 140
aneous rrven i n cor nea ver | ca y

suclﬁﬁﬁﬁﬂddle"@ is mnaﬁ'mgmea b kabwh ditdncel Btvhy froin dppémBgen s}hﬁ 50 as it
poi nt. shown. As bl ade 67 travel ed into cornea 2 f

tr awlmﬁserzﬁmlbsd ﬁbo‘f?gntﬂéﬁ yertonyaitier oRladm SRR Assebinml Ihedalerances

nee&eﬁ t(}j Egel%lﬁh‘apaﬁétlse%ﬁk% g§ tgﬂl Iﬁ% l%etetgg rpljgggﬁlv%“@ﬁnat | gﬂ&fh%%f)ﬁﬂnator

rnouatmg surtfmte atesprefexabiyl mtablmhhlebypmﬁwt pkamng lshims, onbg mmohlhmg head

efines_t dest rtion..of ck t En chan

12 gsa o5 & BpeckiEs LAty el erﬂﬁ@@?%%?ﬂ D68 Sdres 136,

138 kdrBive dr@ndof @Lf thé g&@&?&ftre&gy 168 blfﬂhﬁ]at&%géﬁbly 40. Control of
ci rcunferenti al . (The small region”of the

the gotizk blads raved aad aplbienettlop shxﬁe tefeaciee panesthebdurther depends on the

substant aII elimpated, |f desired, ressive
precR defthistioh el st MR iGH clomeniapbrised bebrr Bspamgeections

the bl ade while noving the blade slightly farther into

the cornea 2.) The narrow nd4channel for |ens

insertion fornmed between edges 57 di scourage an

inserted lens fromslipping out of cornea 2. Cornea

Pocket Wall Thickness Control It is clearly desirable

to precisely control the thickness of cornea

eplthellal tissue mhlch renalns above the pocket
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mai nt ai ned during the cut. The position of blade 67 is

preferably maintained within 0.050 mm and even nore
w@e@beormes y within 0.030 mm of a sel ected di SPEINUS2005/023466

froma surface reference plane of appl anati on shoe 50.
abovey Inteenhpdisentcetiltfingggdé d6 (o2 sigowHharHR) tothlade 68 Gt Bladeror 70,

rom bl ade 67 is_preferabl intained within 0.5 nm
the ﬁ‘&“%f‘s‘?eeﬁw G‘éla‘li’ﬁ o %!Fg?tﬂ {omTtioe G015 RrsfiaRbly gqufroljgdito within +/-
0.5rhi9l 6 ABfeaFeRMBIy WRhG2I039am 0. 5 nm may be acceptabl e,

particularly in enbodi ments using a guide (e.g. 63,
69)Qscillation gy bedmparied tolvkee avndriably shdwi lt7b ortiictgoscillates in a

. e c i.n_enhodi At s wi.t hout qui 63 or 69, o
el ARG R Do OO TERLS A DRH SV B0t e Eipove o v
arm [148] whilsthblgasiare Gllows UiV Oabh 04 Meavenig 2M 80t SPd e assembly 110.

preferably within 0.015 nmof an intended plane known
Slidgy }16 e pscascillgtiomdriva e oseillofiny moton RO via sheft d¢hesd ¢aentric

. ' n 140~ 41 e \W.f. ' 76.. ;bl.ade fork .
pin 74 AR 07 Dl SO I B0 gL it componen
of edzlenttlie o 1 W, tiat trakndtsithe latralméteonpr ef erably within 0. 15

nnh of an intended plane known with respect to the
sut GBI 2 PRI PEPRIGEREY qoancal Pasketaihn asgidlation lateral

travdTONRY BE graidhal.l}sin\@f.e%x%‘gdtrﬂ&toggh Prsthels %tf Bl iR fg{vgeﬁg Bhvel. In this

i nvention to perm ances twce as | arge as

embedigrent, asedlatis powk ¢70 echreferabbi gstefiier nguordehad doeadst travel a
| yst. abov | ade 67, sliding_between cornea 2 and

full fé%g‘fléﬁ%n B redhg sovses SHECUOBAR o1 Bt neTer e &95.and

bl @g 18 Endwidisn SR dtRle nibd8intQk BERALaRAS lfﬁgarx\@géﬂl%tin& lﬂrll(gieon to

. thickness. The perinmeter of the cross-settion o
drivggm &4 dnehis sgdodishent driw trm pEineombrages| fesembgetic naterial 144

. Qr. ast |ess.t 6 mMm S I r oss-secti onal .
i Bleh 6754 0L 800 PR WS B ERbY B of
drivd 4mC140N&RlIposiflbe FREbddkkeRRl WRShelu38d BYIreG s BodtRE the amplitude

ornea, it localizes a deformati on of the cornea to

c LT, % . ! 9 . ..

of thg lasergl prcdlaigne Inpthis erabasjmeneif positipy feedhatkiis notarted.dben it is
' I 00 f bubbl gs,di storting the .

por L0 Pk 9ARE RS, ) 31 1AL g hvine
rampfed ahapreewlfibh nilcles wilep ngvdl lae tiRhirBesemek@ad 9o applanatior

shqe 52 o%pQS|te cornea 2. The spacing between guide
progressively desg dimifed (b b8 2 progressiyely infrepsingramplifndeins ke drive arm
mdmﬂﬁﬁkﬁ@ﬁhgcaﬁﬂﬁ?l&ﬁ' thus control the corneal pocket

wal | thickness. It should be noted here that in sone

instances it may be desirable to contour a thickness
shapi ng the thickness of

Surgieal De _' Dgtive Embadiments , the thickness of the
r : | .
ST POkl 3, % 080 ek RS LA, B0 Shmons

are epyiplonerhwihinghe ecophiof Kregseenfingentdd. Somagpoasibleniariatiomf the
i o which the | anat or s nat_used. QGuide 63 provides
acd A 5 BRBLRES e Bl 5 o BB M8 o
othelgﬁl’tb bR EsdulRdaRIVeHut RO GlEkp Rt ah BXIGHESRSsurddy JFindssibilities;
c and 6d, the corneal tissue of the pocket can be
rathes dkgy Seetaasexagplcs te ghvaibiat amidervapatysdgeschinibhade edZompassed

el 1D p&p?ine t, of course, distance tolerances to
Wﬁmé@“&%ﬁ %ﬁa 5 n%ﬁﬁ?%ce reference plane are of no

C Qg AEdphyBlicatl ordpihr A6l 6f FeREANIEbih Bferficd SurfiRs YMickhow
details of various blade constructions. Bl ade support

remogaply attackcthe blagefakiagsesbbpioritie blate fark drivi hrmi earf prokida ths
predigtgglﬁﬁgggﬁginga%eﬁegﬁﬁ i;g%?ic%sflggﬁ\éet 'Qﬁg.nli"'ﬁ_&fe @%{iggggﬁoof the interface

sectional view Fig. 8b, blade 67 may be sinply an edge
on stainless steel blade support 65, or may be a
separate material, such as sapphire, bonded to support
65. Bl ade guide 63 preferably follows the cutting edge
contours of blade 67. The angle shown for the edge of
bl ade 67 hel ps to reduce blade drift, at least in the
case where corneal tissue is distorted by the passage
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cutting circunstances. Fig. 8c, with sectional view
Fig. 8d, shows blade 67 forned as a narrow edge,
WO a60@e758han conti nuous with bl ade support 65.PCHUSI0T023466
particul ar enbodi ment, blade strip 67 is attached by
are d@hdtBe@hem@ & thgpekcidang "8oebgaiDfbubinag eakewpp dorim bidvingvuiching
bl ade guide 63 is simlarly atIacheg hut to the
featugpsp ansludingssayeoeth, eaigpeHer. erenirigyidol Keyholss opethepshagps too
nwng%@gg}&ﬁlfﬂﬁgper spaci ng between bl ade and guide is
satisfactory. Both bl ade and guide may, for exanple,
be Sihiddrhy, éaneitne €br. seBhrambethg ubhecth@ interfabe & shorbodierents a
ave ap oval,K cross. section to increase strength to
thunghspiets PHAPSLPe FRRLOEHE l?mrsoreq%ffﬁ‘?wmmp@ﬁ*ﬁﬁ@é?%a of:
magh&c af‘c@éd@i‘oﬁgsp?i%gngﬂed RREKA! 8t t%ér@éﬂga@ﬁﬂfg']ﬂe&ﬁ fitted into a recess
appl anator, and the alternhative edge of blade 67 shown
formied peftlyefodrh wechwiftthe thading pante st thg il e ol irc the aptf to disengageably

corneal tissu i stortiqQn qf.that t.hod. Fig. 8e and
secufioefy e 107 Efpsity gr e e b IR e e on o

CUtAl B8 efIbBWMdnR ofihg -aFﬁlﬁnat@ihdl@désQaﬁiUbleso&ﬁe aESlhfator can be

across the top side of blade support arnms 68, and

pivopadatvray Stasm thecsoprest Hingestand poipiEeticod] Igiona tupesappvgH atidin the

shoe .50 (Fig. Joghere i ' . y .
scon 2B B BTN R R R O P afpaion
shoet Wigenaht rigid dttabi@ventiodidedrnkcted;toy thingpiabh@ndould behadde retractable.

gui de feature 69 may_ be made readily rempv

bl e S
al Aaw bladeded qap berscdybichds #hje BpRipaeE Hledﬂa‘?ea(ﬁ%ﬁ?f)aéia gyide, if
. . . . Ei o

use) R Y P oo RRP B Wi ASHERPEL Bfini 3k ikace e coink o
interfaties Tho bfddg Hordtnead notcher anfedlt atpdlc ket ®uliesppbert Hrddade from a single

accurately by a eci sion surgi.cal ,unit and precision
aﬂnéﬁ%&?ﬁ&h@%d“éF€ﬁ§h@§?nWF?ﬁbﬁ?g§D @ﬁﬁ?%ﬂ&a.gﬂide at

al I [ : Pidovar

G SR Sl o AR e IR P BOE o Bl o
applangtpoot niehapisvinedo prevengihe ereafoon nisregdiringratgary,i wigle yet

t.o.Figs. 5, 6a, 9a , and. 10 I ation.shoe 50
permighing eéss 1 (eGP y b Bhe Backe PR OR kiR P o Fani Barent
cornER Suppui RERe hly Yokl SahieehbilekeCOBARewal A tipthelmet, with the bill

I nci'si on. Appl anat or assenbly 40 as shown in Figs. 5,
poingiag snwhrd the leeatone sirixp pleghamion to pareitacesss infe dhe corpeal tissue, and

ti | _hi 44 | [
tne G557 SRTndinE e ot ER B L R RER SRUBRY e R e
insid®esieuel canédl stsioar &Ricepnthimbvakhahe ceasabpa@ation ohthercoalea is

_ such as glass or sapphire, and marked with crosshair )
dispesed fpocuitng it then shared Ay desseediar die Rattonppidhe app!ppator as described

Sur. n (g i j k4 £
o 5ot B8 SRBLR et AL b Sos RS 6 o
a coAveBl ueRétladeetsghbivain Fips 8f. t THE, asidgls bomes syport de4tbe may

preferably have trapezoi dal ,edges, and sllde i nt

functign iph hoth dherrssendy pesiered pesitipaangming anchapplapgior Logerey:

ar e, | . B\ O - ]

on ik BSEAL pl EALEEPBIA BRSO B
exaraplbely folldeing chaanetmwhixh a5¢ rigidr canoedtérhto ai@sngal begport device.

below in regard . .to positiqning ring retention featur .
ThugihegressBsy I oP g sa L8 BT ipd3e teiege opfsjippokEsiricture which
is&%%ﬁ&gﬁ%ﬁgngpq% d@eg?nﬁﬁspect to blade fork assenbly

; S

varli ous nmateri a may be us_ed to co_nst'r uct .
app! prefered engtodiménd of ihisaventitd inclpddsateatlé dispesable or sterilizable

. _Support .46, and appl apatian.shoe 50. For versions_i.
dispaPi i oad SraTRib ok Aok DBy e B s oG atilgle for
abrasion resistance is |less inportant. As above, the
mat eri al chosen nust be conp#&tible with the method to
be used to assure sterility of the el enent, whether a
nmet hod such as heat, steam gas, or gamma is used, or
the elenment is sterile disposable. Al of the sane
materials as for blade fork assenbly 60 nay be used,
including preferably clear materials for appl anation
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cornea of an eyeball held in the retaining ring 30.
One preferred nechanismto permt such swinging is

W@ haenoises Fi gs. 9a and 9b. In Fig. 9a, appl anap@r/us2005/023466
assenbly 40 is partly withdrawn fromrecess 108 in

such@hi e¥ghodSEaN JisckibSed dbboe WithGBspett tb SadDeiti@thead@ldniait. There is
hlq%e 44 is exposed and appl anati on shoe 50, alon

) ! g
no negd fier thepiseipvs ating beadedgnents todbecali digpasehle pr alf peratsgnt, but a
. 0 . relative to appl anator retention
]nndﬁﬁggﬁﬂggigggé%ﬁ&?ghains in recess 108. In Fig. 9b,
applsan@ihargls seiytieyredddnizdfin bhykiomewsy ihdladinpivoge cdshmand
is captive inrecess 108. Applanataqr, 6 assenbly 40 is, .
recepiiqly ARSHISng ﬂlﬁwcaggwfﬁe%%@? Wy Hirlroest 1 the sufgisad it or
in othORIRAGER A PIRED! PRALMmASIGRY RBoditRR haydkertRoRBEORFbugh any
preferred enbodi nent to enable swnging s shown in .
comBbingtion @conThkelemertts,nylecd hayendudesmagphmabmears, dinme elsoirical

R e USRI TR B A Ao
the a2 THel @mrldR rsEsPARichRE eRt¥l didnSHP BRI bé PhidsPleskated any

away from applanator retention insert 42, exposing )
accepsilple placezandree an example wovlddhsadace(l dargely foe antirely withimithq surgical
engage spring ball 48, thereby rel easably securing the
appl anator in the closed position. Fig. 10b shows a
cross-sectional detail of engaged | atching nmechani sm
48. The corneal restraining surface of applanation
Lensghoe 50 may be perfectly flat, or it may be contoured.
The. hl ageq4.S i: r i : :
fr S ar el g L] S R B R R B gt invention
It is atrassentil, dht is prafereepihanide Wnsdhve i tsture ohidthesil] daloge it to remain in
corneal restraint surface, and which is paral]el to .
the copeatRRqkel dn.RAnY IRganseREch gowhen %%ﬁlﬁﬁl@tlme FRPShBS eaced, it is
: : : ; ioning ring
s e B, o e b O £
vafFiglit4 showaculans khamdefrasityesmatetialt202rwidye b abherpllncieclar

agai nst i be dr in, distending the cornea.
shapg PEIFST e g APPSR G PRLE A SHACK e comeal
pockh @€is ABsiAB1eSBAMs| EhsticdBade/d¥ a-hylfbphiIREmMBEMUIRIEE swells

furni shed through vacuum connecti on tube 22, with the

somenslzal swheh g drafedo tSush owetdriali, svegamplerhydeagglsmaeased iy osre present

A e N
leastSiaPiPPAdhydeatashcH tiaY SutRs§estibhydritléh helpfviretiee Mai@ubepocket.

connection tube 22, the vacuum hose 412 connected then
onFig. i #b ahawsea lgsswhishys prederably serpi-Tigish suphdbatduteifeagnesfeatures
wiit h electrical 3 ' 0. Flig.
205 Y1 B S Ao s FERGTGAR i comcn
pockkt. bFigpD4&d dhioGRiaf @xdithplg o uppiber shage whithefateyustded redisssshifts in
retention feature 34 having detent 35. Retention
posifiemeigg dngrion lgesctipe.coaraice RPngrs BYe8¥P120 in drive
as 8 r _ . P o
o TE N R AL DA e B S SA IR AAOT 8
corrdatioa titeypmatieffeatndmgtortheig liakteé idsley of efrattiem and hurited chiekness.

118 secures retention feature 34, seating it. firn .
Sudhlé_aﬁsélfe piraed by Ffé@élsré‘{’ﬁ%to_f C&l‘%bprﬁ%mg]ad Thg3ernggshown in
Fig. Gk & %%ﬁ, %&anl&dggtalﬁ r?hﬁgtgr dfe'ii%s otillengse_%f{gﬁsgz% between

t humbscr ew ocat 2 opposi .
perimbten®@amithd téhtrah partios @99f dresseldemsengray het Beppheticat aspgontact-

ssenbl y.) di scussed, wth regard to bl ade fork i
type Jensehon eéw@%wéﬁmeaﬁmrm Hhsie T 5#%?30@@%%‘1%%’““

may be used for positioning ring 20. The choice

depends on whether sterility7is tobe ensured by reuse

of the elenent in conjunction with a sterilization

nmet hod, or by using sterile disposable el enents.

Suitable materials include netals, such as stainless

steel, and plastics, such as pol ycarbonate,

pol ysul f one, pol ypropyl ene or others. Drive Assenbly
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particul ar shows details of a preferred enbodi nent for
drive assenbly 110, which is largely encl osed by drive
w@s®eniisys cover 160. Referring to Fig. 12, theP@r/USBNY023466
actuators wthin drive assenbly 110 are travel notor
cornd GisARAVIRGE tHely i ididtOEpithéQal shifave| Tietgdatck@Onghrandesntrol of
shaft 184 through gear train 182. Clutch 190 coupl es a,
refrariion pesenitiest bjue Fteén?géfrr@w nayticulahusedildey envesctip pf Bigsipopia by
[ 0 ar, n I
the SRS rs By S FLb Eol Bba 5 BT, B 1NER0E %Ynalm be
give fr¢temtidnhfeafueys\ea shovemih Kifs. tm'a‘dﬁdi 4; aﬂt@dletamnb]aaddgém‘fkhe Fresnel
drive arm 140, Y\Ihl | e ermttl ng drive arm 140 to
lens ydlk themgelyes Esist %1|d|1§p HBBGEL t he pivot of pivot
as f t simple myopia
o PR ALY o ROl GHR S geler ) MR8 i pple e
or hygteoypsa, kahdahmyfafrcbulde bcvesedrtcrpﬂzul:ﬁcet thapedsentDnyengioar ﬂdomyer lenses
ref er abl clu por tion its t and_botto
navili Faiona efbes SR RBRnrOR0RR abdicr B B BB 8 her
advaﬁfh%e&ls@}pﬁ bt dfafe PleSdrRNERnARAlestablish 4 AivltE0ek] Daist e focal
surfaces are those nost distal fromthe center of the
leng@raf\sactalems @t icpnstang bak V@reqsuaéwsbﬁxewpwse 106 therenspi Spsh.

o S P RSB g By LR B B g

mcofn@f[g RMHe BRS o fBetsExabe ﬁfu@ceﬁﬁ €freral) whild atotheﬁr pmidn of the light
0.005 mm over their travel range of 1.5 cm

is fogused aiey teagoviteas cloge (s avien geading a&’é%ﬂ%%@célnlén&té@f fic surfaces
I

oruf3eARSSFELY PO 8 THE PEOEAR BNEIGERe] bt v

multifm:a) NerB¥€td diuRareoedle cabdcy ot corfipddSatoari &Xsi oe)mban%xe’nb bfydefects

head 112 hol ds appl anator assenhly 40 and bl ade fork
md”él’ﬂ?&/@yal?lﬁa hyperapis RSHERRAISH) %%ngrgg’%gmnal ntai ned a known

@Qﬁ@ct ssloF QﬁBh%Bllﬁé] #fchoensh Q@nsésoreﬁés ﬂlﬂontl%ﬁéﬂﬁé §os1t10n1ng
escri above inthe section entitled ™Blade Fork
ofthAsl;msm{ﬁ iy pi‘ov‘rdifei iyohe pesgs snveetiolm dn bulee bt aoid mhsabgemﬁlyf@f the

relative 03|t|on he e.arm and.th
tens g9 i el Y AR TS 2 draing DL e b s LR F B85l R Fering
facﬂmés e FBP@}faerﬂl@fpré&y(%?é Hﬁy bR lcoRpensBfediby s[t%th%&dsrﬁdl?a&& ee
I s” procedure nmay adjust either the
prefq;mtslyﬂm rﬁham‘3 meaduamgtegmfﬁ‘wééengﬂsredqca& leap atthp gentar ¢f the cornea.

Suc}hlgg%tmﬂ \{}hg}@ Ffe%[f n I,gzlelé%h[t 1Or|213d1{) s o@? ? aqrfo dreadmg)

wheRBR! Iﬁ@ﬁtls Skal$, ha@la p'f@foﬂicﬁ’ﬁﬂ? 14k affes uhb@nofver Iﬁglﬁﬁlgd:eﬁ@ndﬁs such
on the precise construction of those cutting head

as mehtedmnng whiingbe gupibiis large- hEhys the keps dacpijen y@btrmﬁgtata hggpupil
t]

mus‘i lge IBI’:llélga %nﬁé ﬂ% bri {é %\%ﬂ; rgd%)g 'n{jo?% dlsr @(? éﬁ@g% %rn’? %c%g Fl[he eye

whiddl iadeledh candarappl anati on shoe 50 is preferably

controlledto wthin +/- 0.5nrm _or npre ferg%é%qq
wi Mnlisfocaltyzmsien aceaeplishss MBRE AEVEBEl P AF HEUTIPY ehavgeor using

T

non-FE@n@ld@&Sh@ingdxgh oavyimgirafrabtive éndexrnd 4Bp vatyiidgrefietive shape is

shovg fvaoseehn iy Ha g de Sy s o Bie MR pesseisBl midh oidfydroeel
matéifal %ﬁd&ﬁ@f@fﬁé&v#ﬁ@é@h@&%&haﬂ@ Qhé(ﬂ_/g%d%b%ﬁul&?&g@ %m outer

eccentric pin entric pin des In a slot
annular ridg 2¥rto b@ﬁradﬁpoutonabéo (Asop hiewvdistiglcalens (vahhmnealo\fery much

eccent in 174, t transmi

os Fig [l 5 teiices samlresshions i bRGTes 6 We neb ik
pocket the oscillation lateral travel nust be
gradual Iy increased throughlBuch of the blade forward
travel. In this enbodi nent, oscillation notor 170 is
preferably a stepper notor, which does not travel a
full half circle, but rather reverses direction to
formgradual ly increasing arcs. Fig. 13 shows an
alternatlve enbodlnent of nmeans to |npart OSC|IIat|ng
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drive arm 140. A position feedback sensor may be used
to precisely control the anplitude of the latera
wWo@s@slob&e3 on. In this enbodiment, if position PEBEURNOK023466

is not used, then it is preferred that the drive arm

| aTk¢ aifrattidy@ldebef thendmsahdtathl byriarslightlebéteremerhpidpeent

havi ng a ranged shape whj ch a|JOMﬁ w der travel, as the
annulprsgeionrhtlsdeander exagniny changipg|thg Waist oypend of g lgns asis
knowrs SforI e'xg?n%f‘ed ofie Iﬁosé ahsud L1888 KRl Ve hig# V44 content, and a

anplitudej A&s the drive arm extends from'surgi cal unit
refrad@@ inSex gf aypiro>Denatetye 1 AT (lormeaith thet Eithe simemding dorngial issue).

be appreciated by those skilled in the grt that nma
Innerio BRAOR /3 GBI 1B WD SRty AR QoK of
appro€iaREe1Ph 4bhen BE@RBALthe PuRBETORde:SHMBe RSt fadjacent sections in

variations of the bl ade fork assenbly are discussed in

about R 1k Graksive dndexatepsnblys, thecefrastivebsies of yarilatring?3 1 d$ about

N e A

ring SBAMS ASuRxX #MPI288, the ikl WS tdTaktien Wableutvia4d. eTlis afgher index
mechani sms are enconpassed within the scope o

f the
enhappssche refiacting faaiire gk 89 thai 2 shorier fsaklengifds effectedeby that feature.
cagnnectione | f i reprvapl:
N GFGGE PRSBSOS A5 oI bl 4800114, on
of ri6@D3 PakDUE U845 hendpsfedhicil pottiniBdiabbarli 4Ganeedided above.

practice_the inventiaon. The tin arts. of the )
Reprepaniativg cimprsionssier s densid iy ﬁﬁsgret%rig@% a%aa%ﬂterg?r central section
234'II()qf)avl‘?),tnﬂ‘aldlilusthxlt %%?361‘ taﬁ%ﬁarqg%gﬁ HhoyAvHaNd #p-b9rahi 0975 mm radius for

features, 1nc ng saw o , rectangul ar, eccentric
annudsmasectidee3A1ol e, or ot her shapes too nunmerous to

en rate, Simlarly,. the nea or _securing..t

cor RE e ipns i EERALE IIeCHER e leh g e EoreR e denet
varidibhs o By Fers¥BhioRE Kafies Q¥ERs 21, 2¢0U1d, DB, and 214. For

acconpl i shed by neans of: magnetic attraction,

examsple;j fegtutedideptoideea facal-bngthapdicing ssageyitribe pinéered the cornea,

s e SRR B TR e BB ik an v of
'readih S ENIR UEARI KNS LELHHE phipiD 2Bl BGEEfTédD iPerbhAGAIty the relatively high
predi ctable relati onship could be used. A preferred

refrastivo thidee of cesfiral pertiapPP4nBeasires AL wndl 4amay prowidedusthes rings of
| anat.or ca e _Dhi fr j :
o RAEREL B GHR, ERL YEL 0 BT 0% SOEDER PO
defe5ts QP ehefubieldt Sye, Avdthielrefifectinidyexhinlbe aidedity,the adrkesponding
strap or. string could retain the appl angti on %hoe “hﬁﬂ .
variglinss i SiaCHYQ HERREANE(SIS AR Ecrlde WHcrsiad by those Skilled in
| L ! _
e QERLEEL P PRS0 BEIALLS i plade Sakere o
corrbdtéd] an@ tati Big. il fie uredly idemensiwatels combinatibhseaf rplsditive amlex and
with respect to the nounting surface of the connection
contpyt ¥FHERS: The bl ade fork need not be a fork at all
buty £aHLe: SAROT. hBG BB DQMBmANake, AL RBHLAL heda

Ive nechanism rather than fromdual arms. A
particotan edvantagp o rddudimgiedee glaye difects. poglittoundien gffithegdgeaof lenses

T R e XL
shal ¥ 1%5%&@5%%&&5% a6 BESestQtibile rabMaRHPYtEREhe eye.
al” pocket bade. F

corn . For exanple, a transparent cornea
Hovewpp by testdblishieg the jertsedghatpadndamdwpiaaction meatehing dubef the
batting helnet, with the bill pointing toward the
keratone drive nechanismto permt access into the
corneal tissue, and the edges surroundi ng the cornea
tissue and the sclera to secltely restrain the eye.
The inside of such corneal support device, against
whi ch the central portion of the cornea is disposed
for cutting, is then shaped as descried for the bottom
of the appl anator as descri bed above. The top of such
a corneal support device may be flat to accommobdate a
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It is also possible to provide a corneal pocket bl ade
assenbly which is guided, for exanple, by follow ng
w@e bannelsss whi ch are rigidly connected to a corPEHIUS2005/023466
support device. Thus the present invention is not
surrf\@@epsarhday tissus] sueld rdflectei@r bbwatingdight,sng plos tesslting gtaus, enay be
which is described herein by way of exanple. A
redufé‘?%‘?reerhrf@aaté‘ﬁfbod| ment of this invention includes
briARs £ ey BSROIHM &L GHiPpliBston of
hea Lifﬁjma\nt %gkj%gﬂ{%é%g{tldﬁé vari e}?%/ of rrglilertlgu ﬁﬁl one
succedspiedegers of maistiel tbdpsu e hutaitar sediodiofidens nagerialj Somsguch
. ,.ahove with ect, 1o each cut.ti d el t. Ther
indi g} eneatilf 5 S ne A8 FiDursecits RO dir S S Rko g Opdhe core
cros@Uihkidh SPaRABAEmMAEriAl If BREHRBERHons Biblul BbeR PR ELoQnify the
types is also suitable.” User conmands may be
sectioas; dlyin inxyde; achnphslhn@,vfnr owaynple, ising gltrryialel s tlees igtneneray

1naé% t]ilé%lel 181&8 elﬁg nfrsflllen Ee}rﬁ I%gntéll In\élf}m ?IQDhPCIe c%rel{%%lﬁ)ro%l(?r[ 216 (high

inde& QMNMETH] EivirY Agiemetet BE3 GORATRAMSniulbl $ing s GAgH 0216 dmmithwk step the
exert control thr ou%h any conbi nation of cont

refragfisgrindex dowaite hahelihe Aetnaaaveradading el > Bane, thaﬁ thg gyerall
o |, or intelligent electrical contro

dmn%?%ﬁk?%?g#Fgﬁgﬁﬁg provi ded by any neans known to the

art. The command recognition and control elenents

coul d be physically | ocated any accessi bl e place, and

as an exanple could be placed largely or entirely
FURtHE BYENRS Pt b POERIEP KEIGRTOME: 1€ ;pg;vem

i nFerthératevelbpmests nbthegoskattkemiomdwithow thy ededrfoeah appdanator is

t he Ie ave se it to, remsi
disoysiod HEU Sof RERH pObRERAS ﬁ@ﬁaﬂﬂ 9@&?@ BanbarpoR S ielpence
hereﬁ?@é&ﬁﬁLA%‘EUUﬁ?PLR@ATRﬁN@%&@ is desirable that

lens retain the orlentatlonlt I'S glven upon

ng refractive

eri.al, ener al. '
pe:[’i1 ﬁ&xg}er gﬁ‘f%ﬁr’ﬁe%ﬁ&?el Ve OBt %p C|rk gnspor 2@%}3@%}1 Cghgpocket in
the o @AtiBoAVEONE Iddstor btheRd&@s@albepReked., it is desirable
that this | ens be made of a hydrophilic material which

swdlhp pockstisoratomerkesh tydersuprart and gtidgmempergogstragied as a unitary
| h
pr OB B PRk oS0 SRR SRRy

WhlI%'I’éClpﬂ@Cith‘% Ipeeiiet ;The ftemhlllﬂlﬁua}bart sastd paeid peastthatritisehde
such that subsequent hydration hel ps secur %ﬁt he fit in

from pre pierskefimateiiay, prefablp sigless plesls HyRRERUAE rdadersygpqrt and
t

euidE o Al npd B The R0 R o AR B @%Q‘S?SH"’“ for
precise\pesEOhingiviith mesidattocthe peide. Aboleglositibnipg ringrassivewibedmbove is

exanpl e of anot her shape which nmay be used to resist
provi¢fidits in position after insertion. In practice,

f e‘i’ﬁ H&Sﬁdaﬁggw hige) ﬂ@f Sar 9800 KekdrSoRRSthe MMM suPpdrt 8ifd guide

c are in the range of vision

mendm‘ issonifignret kegh tthainwhén‘ iBsdémblddl withaha blede, 1t Wil enabile anvigx precise

and Bieetsp soaepGele frital it it feiepimity RRE JoR oL oy B ghrotied by
d1mf]{é°,§§1|§3ﬂ@ﬁgﬁg tﬁeﬁﬁsﬂaﬁé@ AW g'uﬁle Fhénbek 46 the bl RleF BB Histances are

I'ncl udes an annular series of |ens sections
the RHGcab distemen ofde iblrsle @dgemmel@ giide peface and Perspaeng obthe blade

cdeq @A o PHETEIN FALg °6F eFas, due o thei r 11 gid

surface, but may be used withincorneal tissue where
they cannot irritate epithelZ0al surfaces. The greater
range and control of refraction permtted by a Fresne
lens is particularly useful for correction of
presbyopi a by the nethod and apparatus of the present
invention. O course, a Fresnel lens may al so be give
retentlon features as shomn in Flgs 14b and 14c and
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or hyperopia, and may of course be used to practice
the present invention. However, |enses having

wWQ 2006/a075@Ms in either refractive index or | ensPGITHRMNS/023466
or both, may be used advant ageously as part of the
pr &s efbotinvantf tha pooket kbabinmesis shown it Fige.cdl-29. ehis: blade
focal length of such lens is no%ggonsta t, but vari.es

assera*alwa%glrrtlhémeseﬁwgépee?s tp {epsp drseribed abpVisy ot prpases ey hedpesent

desc%?cldﬁstﬁg biafe e Sa%e‘ihl;l? 500 E@tﬁ?ﬂﬁﬁ% g suﬁﬁértoﬁjis L BdeRe4 and a
ortion o I ght 1 ntcom ng to be focused

screw 504. h”éhswtrzdge |5§O hag a fwayrd pdrtibe S%mdmreammd iportionfs 10 which

t.he |i i S f he source is close (as when
areJOr‘B%ijd'ioﬁg’)tg‘erWal? %ﬁ%@\gﬂ%% th of toric surfaces of
t hrehd RASWAAPoARNBI OBt Kladd REEMBIFag ABérh A8 doVdgll configuration
present invention may be practiced using nultifocal

for a‘it@;qbs@@t toothe driti¢ msplessusn {hag srdesribed abe plsahas 4 denepdant
central&z %%i'b?a%% sﬁ{g‘%oq'géoes?gﬂ ' BG (H%’llggse rggétl %% gcgé O?blgsu 108 of the
dovetaalfaﬁkil]ﬂrtfvmahtd hebldde |s&;b;&ﬁ’6pdsei§ i AESTheps(bdst 516l alllahfb ¢he dovetail to

positioning of the lens, as is prov th resent
flex wtlaéfrﬁt F@hbe mﬁdeo@cférsn%ly 2O PECHEYAN ﬁ }/"é‘rF hamgsn | ens,
ang,d ﬁosﬁb asgg&tdaag)'aﬁ Rt § Qo@n Mrs@iﬂt tfﬁ(’)npﬂ‘he fr&ﬁ@hrd portion
| engths e vi sual processing aC| ities.
510 tﬁxherfdre/arqcpceﬁbxy@@ﬂ aleafprwardponiensitt led lduyerstemuaall engs 520a and

5205 BB PSR LES B TR SHE A o s 0 i 522
that &«Rﬁ e&?s 52%%Hd 5048b4iRP aMhdhkd bR 18K &atRIinAfdhes520ahnd 520b
hi gh-11ght conditions (as are typical for readin

respastierlyt Ade guisiel522 das nﬁﬂont edgech 26 tsporhichridranyitioasyriace 528
extera{s it Faﬁvggrﬁ;efﬁ(lz{) %ﬁ ‘%1 ?1 Jc A eé(?«%lgl' ttﬂ.?ﬁﬁ%r Wﬁ%?os@%h@étﬁ@é 522.

Locakeiciadrs et sy imt}ree;%mef:bf he gt.lfd% SpORd 4 well$B2 kent memlardh@md
and the brain will adapt nore easily to a non-unif H1
merges en §ithgr S!W@ﬁlemfcsﬂlfﬁgesétﬂﬂ %@3%0 ﬁ@teamﬂ 5321s latera y aligned

i
with l'glé#]otst 558%?{ ggoéplg'%yoé Qﬁebﬁgg@g[%#)bﬁ ?%Q 5"13 aﬁ o@mﬁ‘ln_ e g@gﬁgﬁi lé?]lgw.
h a‘Fh@goaSMtyhmlg)ttoai ofube |b‘lfaeleshpmnet @usts bt has asarfpca @O and
refractive index non- Fr | ens having both
oppogie g o ﬁl?@fqngﬁﬂbeaqdﬁdg;@ag?fghgﬁp S6*varying refractive
S h?@@cérﬁi @YY hhdla $l2AS %O@ e‘PBé erddé 8041 haQ; at itﬁf?ear thea |ﬁ@tﬂfg stud
e is preferably made of hydro gel materi al
546 it aﬂdmée 548f andt shad 550 detcndmtfmevmiw and mrmnrsttmg angeetting edge
nul ar ri er. an
s52. R indeds S5 A L Bl S oRads m LRERGRGAD S
Behﬁi@ ke ML Re 59 arelfitbts 56@1 dnldrFEeb Refi s ovids If(bﬂ s@ﬂiooth passage of
sections woul d be present, but not visible.)

the blagfer>8dtintedhd entesa. oFhet tadg wshaﬁﬁp@ﬁactéhowléers é§6 éhat Gelpitg achieve

e BENSF DGR BHRSER BB REHASE 5 08 1l e

suppbft D Bhe &KPEw SBEMRERIedGttbahendséadadole 344 1 ThegbRAd hasylower
have a very high water content, and a refractive index

Surf«’-l@ﬁ5é§>proxumtely 1.37 (to match that of the
ﬁ“ﬁ? g&ghg Q%é: f %}eglsh&p'ea SHE3 to B@&%Eémﬁé w‘?tﬁctﬁé ?f@ll 234 iRfhis
water content, and a refraciive
exemﬂlﬁ@&bﬁﬁ beipp seni-oRdudhry Ihelkﬁadeldmttb%tedge Axtendsan a semi-circle about
Jefractive ianx chan es bet ween cent ﬁgctlons in
180°aBwsamg 29 therwslt adds r’% Priges téie réﬁ% ad
refractive index of annular ring 221 is about 1.37,
that of second outernobst ring 222 is 1.38, and the
i ncrease continues at each aﬁnular ring until by
annul ar ring 230, the index refraction is about
1.46. This higher index enhances the refraction
feature 214 so that a shorter focal length is effected
by that feature. Next, the indices of refraction of
annul ar ring 231 is about 1.445, of ring 232 about
1.43, and of r|ng 233 about 1 445 and of centra

A~ - - o o



vari ations caused by | ens contour features such as

210, 2 11, 212, 213, and 214. For exanple, feature 210
w@e@vioasss a focal -1 ength reduci ng section at tPET/US00&023466

of the cornea, which, as described above, is desirable

t OTkOsupeos 302 i machhmeeshym pismgtqplydeejfcﬂaﬁ@ewstaﬂ edhigfenables only
"readin focus at the center of t and i
two tglopaces gosacéﬂlﬁa ted i thetraring é’F g‘@ﬂﬁf@? e a2 from
the weld$ qh ftlﬁ? Oy SbryRMsk 't&@ra%&% arE S Ve8$n thbdeontd. Fhik r@ﬂﬁts in
provi de further rlngs of short focal |ength, or may
greatgaccnsmﬁ and tarsistenenin friog tbé croeal $>0clc¢tc M@m@ml% élite biade
mati c f ect

cutify TS gt B Beraeg By ofie £8P 023 Gnk gy fom the v

532 520 5ainh 80921 The eiy m@ievby aeﬁmﬁaet@éentthe ldvﬁdi}&offﬁt efthalweu 532
I't will be understood by those skilled in the art tha

and thp blagde cuting ches £ C@mtrpbfth%@mlw af B8 ReKHt CHdBOTES CorpsH feis
poss A 2k U SHBA BEcRart Bt s B Mo o o
can Hen@d@ievad th the bmusl poakdt slidt onformadar i ation in refractive

ngesg, gg%v@ﬁpégnaéa%q%g%}gg%!ﬁo ff(lérgtf]% Eﬁ&g zggean ggxggdft at the rear

of th%fs 'i‘tSSOZLdngtm 89&‘? YNE Qe Blafie 5L LIRS B cdrBESABay from the center

erfaces Ing & substantial discontinuity of
of the nyke xlwt to tHercamea openghere Thighllows the eatry guisfeattesrneal pocket

as.this essent ially random
to bey¢i ‘P% ‘)fé‘?W esceln & CO&B@\@@SW R S%IIgl shing the
| ensuRdBScArids 500 Cbemte@fto tief drid@trh@hafiBing Whith dldvdias@fpositioning
t hesurroundi ng corneal tissue, such reflected or

ring bld)am d¢sng¢d gorve. Eh@pwsmoml@un& jsritjtedibarsctiofalp thepatient's eye.

|
The ?rgfnrxré CQ? ngortrq%hoérenx IR %eea ogfglt‘ ﬁ%@ﬂétﬂ)re Wﬁl &ﬁtt?r%{g{l%’ %1% %g%nt of

entrySHCEE BRIAY Guitidy elge SﬂZ inmttae b(&heet OAf notad,a }ﬁdllﬂmdfa:ntry well away
section of lens material, fromwhich individual .|l enses
from e cerier ig gpw allped by Hherong, Uy 5 thy dfivpme groves
N ! h8e 58P %or entry of
oo, P S ANy O o i
the cumrfg}edgb észeﬁhe smsing ofitte awmgmeigaéébmﬂhl tehedll 583 rwﬂl determine

oo GERRGt PA RHE SL e S S DR s i
the g%%ﬂllo&sthé Bfélciéﬁ)% 428 RbAMteRYTIf IR deplifof the @bcendeX the cornea.

material) having a dianeter of 3 mm_ Ten annul ar
The mnpgm,de ehosriliatind andrblade ewdth g1 pltimaelydeteaminethe widthof the
vvn[ to that of the cornea over a radius of 1.5 nmm so
pOCkFB%H the overall dianmeter of this lens is 6 nm
FURTHER EMBODI MENTS FOR A POCKET KERATONE Furt her

6 23 497 th onte 5
DB PR o 2035
befoﬁal Bﬁﬁnﬂﬁ@@bﬁﬁi‘sﬂ' ot AIrREGKERaERATEGIVEbel mbaved that tneves forward

devel opnent the invention,is a.pocket keratone that
0301%"?% angl pidegtoptidac @hd has & PRSUCHIERIG nt o which a | ens or
H‘?\E gfiﬁg i rhsgégnﬂlgg@ﬁ h&ed: su glﬁ@rt BOS kefladees e @ RBretva506 and
ab e suppor I de menb constructed as a
Ioammgpm5$0©art to nmount on a drive nechani smof the type
descrlbed ve that c n drive it.forward while .
dihp PERRRFY &8 haaﬁé?aaw -posgin ¢ I with A dpgets! B%ijiguéas“%s%l& to
attaclﬂq{ &l e Hﬁ@@&e%ﬁ‘a%k tEkt@ndTB?@elB%QHé ARR i €128 Alblade support post
material, pre era y st ess steel. In particular
t he bl ade support and gui de mber are nade from one
pi ece. The bl ade is mount ed 26n the bl ade support for
preci se positioning with respect to the guide. Also a
positioning ring as descri bed above is provided. In
accordance with a nmajor goal of a pocket keratone, the
bl ade support and gui de nmenber is configured such that
vvhen assenbled wth the blade, it wll enable a very




and precisely controll able depth of cut in the cornea.
The depth of cut is controlled by dinensions defining

W b@emdssances from the gui de nenber to the blBCEUS2005/023466
Those di stances are the vertical distance of the bl ade

614 ﬁggl@as beh W tindeusbtSe] 63oH \flﬁ‘i@E t@&adeﬂﬁ‘)ﬁ@ a®uA@dofFrdrhéhe rearward
| ade edge fromthe rear pe heral surface of _the

por’ugm 646, Iasrablytsoaeaits 6 54 i eestenlde tavimderignal iadind30a and
[ k .
20t Fbpatdd felwedt s TR0 RREG Y Gtk BB s 4 BUBOBP! bving o
curv@d pseBiableg il Ptiansitibmeurflcade? dat ticrgty ma&slemt yurf0e 624
nprising a_support 502, \é al(lje 504 an,glba screw gO%h 1
extenips @&ergd’ﬁé 00416 1aa PSIhAEd PO eT b anppes 28. The we
i ned together by
626 {Sg%ﬂéﬁé%%i%ur% 5121(1%%-“{)%t§ﬁ121Ii r%lerglrgvvar d portion 510 of
t h@hbb]ade 6% hmmi attaklrser zbeerad Gthdowderaisivesvally gut atfitied to
fqr at t he d Ve nmec that is
vertifpdepfning a1 e S5 Se AR TRk iy gp) Jrtending ata
rlghtl a%gﬁ:tt@ GhdhBEBmSHPRRAE 630 @Sthe Shkdt 632 tﬁbt@nd@ 4Bthk Suftiaf BBEL 634.
hrough the floor 518 of the dovetail and part way

Becaum thetuh@ietsluapl@rt QQ}?@ ,ﬁdyﬂ t:lema@% frgmghe maswandgortsngd 144 gsbwg,he case
W1th§ﬂ%%rp€ Jpl}egg Id%sgfléedz e?}oo%vh 8 1§ th%?eﬁ%@%g%g%roﬁﬂ VE’GH ?26 a

longpbekeris ﬁdb@lbfﬁepﬂfdedﬂlt@m&ra@ fRdim &edﬁmmf tihe sbaweh i erl]@metih &he cutting
rearward portion 510 to the forward portjion 508. The

edgerirhialiehssrvidenthsn theruidth iy shad tA2mnd i Mdssegpoarcaiagshape
x50 IR USAPLoB6 NEEL DB BYptd 2t b
fillete6d® ah@442.and 524b bei ng attached to the | ower

ter nal 520 520b re ectl ui.de
LN e B e e R T
dnne?ﬁgfoﬁlg CRaOR 8 bEXE 888S6340s 8. 15RMR 10 995 HhACK1S3 Ohd I8Rer diface 624 of
and extends transversely across the guide 522.

the gmtm@ddamd amsme?rn‘srectai/lylorﬁ 1 Ad mamvery fodm theewellpde 522 is

31 G pp gt kiralinel et en Y U G0 L Bytioning rine

is se@f'ﬁzplh& th %ll@ﬁv&hé Yorfibd @NRstretdbode BlaOd tHedhivatis tufgedant tb@opel the
bl ade support post 514 as further explained

cartrb@ecﬁﬁ)o fotveard) astwadla® mevinhescillting gidsttotsids. Hibgguideiap prepares

the g_@% sg iﬁa& htai‘g tpﬁeczsggf e[go%ﬁlogd'c? goi%gtr ﬁg 8‘%3’?% : gé %%Agélizaﬁcoﬂﬂglled
pmcﬁb&ﬁﬂcﬁﬁﬁmnﬁhﬁmﬂiﬂﬂﬁe&ﬁﬂahas at its rear end a fitting

st ud546 vvlth a hoI e 548 and a shaft 550 extending
ANQBHER AL LERN QB BERALOMEt ti ng edge 552. The

cutib d of
the Oﬁ%g?ﬁ%&l?i’%@ e bR Ao Shortn BTESS6R0 Ot e
fi [Aséh sheidae forchsoE Gl pdeketrkemtaue,dbisfone hanoblatie patrslrge
of the blade 504 | ade 504 has

Th
asse@émm AR ngrt%bg %ﬂgﬂl 3 4 %l%tsﬁ ; "8ve the precise
fig& %@%30?{ 702085 Bl 888 arDsbriisn 104 ihapﬁasmll%bﬁﬂguraﬁtﬁl to

Is fixed to the support 502 by the screw 506
attadhht watle drive mechdnésny. hEstaudidg Howewsully figmehdeatiward peortipn 708 are

wer surf The .cuttin Red ;s
spacyd A5t B T 80 SR PHE TR s 3124 i FRE Rt feve
threa?c?éﬁ'ﬁ@le@rlﬁl tHefH H7 RFEND af6Wia-tfdhf GHbRA retalhifg Rleatiat. Cﬂtgﬁlid%9714

edge extends in a sem -circle about 180, the sane

extendreiransiérs@i detveae theateimigalends 7 &2aande’ 13p. Hyraagein the Swrt 702
and @ieaﬁpuhc{ tégg Qrgaflg zxiom %-Efpgl%d fcrgﬁgepef%r ﬁli giaghlﬁ%c?ﬁgrpgaf sné%le P1ece of

accurmul ate to determ ne the spacing of the bl ade
cutting edge 552 fromthe wél 532. In this way very
cl ose tol erances are achieved in the device. This
results in great precision and consistency in form ng
the corneal pocket. In this exanple, the blade cutting
edge is spaced below the well 532 by 0.300mm +0,

-0.025 and away fromthe mell 532 by O 5nn10 02. The

o a1




can be achieved in the corneal pocket that is forned.
Al so, by providing an el ongated shaft 550 for the
whb@deoB@®l, and fixing it at the rear of the SPQPUS1005/023466
502 on the post 514, the bl ade 504 can enter the
stairGQ% BRAL. ARV ediAddie 16 THR cudle 1195 SYAght@nddRs h@uie 18 at its
cornea's periphery. This allTows the entry cut for the
lower edgetl gyidecthe totnsa badatiitstewer sprfasn 12940 Pesnees thercotnga for entry of

s GBI L S0 v

704W0Sitioning ring all as described above. The
positioning ring is fitted bﬁ suctjon to the tiengégb
ey &he Dirde JRD bat anpttashverione i2ohat s breddaeolen aph
irk VAt post
stad gL O it bo BELGRM End TR ABTRTTLY RESEN S §F alheit posts
or thedlkat Thk lest/2fa wed 728 wayrgh irdonatchetrad deg B30 dnsl wimeh then curves

al lowed by the |0 a ) e dri,ve nechani sm .
dowiply g0 hara e eidars 1La BBd iR T T PR gt ina

] ARget i DLl 2R TYidef thhlehe shaft 734 and
Cuu%%??%ﬁgﬁ%ggé 552ﬁ;#%g7gg§g$%§2%?ﬁt#ggégtfinJ engSS%Z o

is dwiblehbaviekedwel | 532 wi Il deternmine the depth of the

po t cut,. .and,t | ower the I C I

ac ﬁ’lbg%zﬁlsgnl?lﬁ&tqh%t;ﬁg% 81\1{,@% 6%‘16 eﬁg rvglg?g rcg%ﬁtnlm%g §ttﬁ the well 722.
It wilf 8Chetd R I AlBdef QEics 720 6?/ 0af 4t he2sigpt indéonchistripaitkeiced from

into the cornea. The anplitude of oscillation and

the welhde2 by 8158 w®.025 tintj mat el y deternine the width of the
pogket cut. I
e arEregity g ARE TR AR ERTNNCNES e put Shalse
assehib 70@Brdsd A8 deillate fiohi sdectotvnti the ptidé 714 ponses anitke cornea,

drive nmechani sm descrjbed abqve. that noy or,
intoggeiapt witls thedpwersiugacs 62U perpariami fprty of i {’%fhi ﬁ@m the blade
' d by th
cuttfé;g%’gg% P‘i}f %nge a'%g)i)’%ﬁéttc[)hgg&tggagﬁﬁ%dilct§g9 Al ¥efthRPRNed by the

a screw ocatlng:plns 608.
closTlychebdiipantiofdthahdefing thespawabadwpar the doweg s0riabe FRGof the well 722

dovetail confj tion 612 to attach it to the drive
and fhedtHa @ﬁ?miﬂtgﬁESng bel ow the dovetail 612 is a blade
S URRQKHI 2P 3B dinidAd ofIAS inRertRNd Hicl5 sl Redin Bisanwill be

whi ch t'he” bl ade 604 is mounted. Fromthe rearward _
apppoiatdddhatehtiouy mpdifieptignssgiteorativpob yedatBnsLie faapagpade without

o5 B8 Y] S A TR GR R B0 P pPvgnaries

equistiet®, B34 ofavireg istbndudrty eever by efiecappbhdedailaimslatirsuch modifications
transition surface 622 that nmerges, wth a | ower

as fliwithinghe seppe of Erechlaips LEarAPIRSSANIVRA nating in a
wel |l 626 that nmerges with rear edges 28. The well 626
is preferably circular and extends to a sem -circle.
The bl ade 604 has an attachnment zone 630 that extends
vertically and is fitted to a vertical nounting
surface 616 by use of the screw 606 and | ocating pins
608. Extending at a right angle to the attachnent zone
630 is the shaft 632 that ends in the cutting edge
634. Because the bl ade support post 614 depends from
the rearward portion 610, as is the case with the
enbodi nent next described above, and is therefore
spaced fromthe well 626, a |ong pocket is possible
and entry away fromthe center of the cornea is
al l owed. The cutting edge 634 is slightly w der than
the width of the shaft 632 and is in a sem -circul ar
shape extending 180. The cutting edge 634 is forned by
a doubl e bevel 636 and 638 and has fillets 640 and
642. The support 602 is machied froma single piece
of stainless steel and is so dinensional that the
bl ade edge 634 is 0.15nmm 0. 025mm bel ow t he | ower
surface 624 of the guide 621, and is concentrically
0.5 0.1 mmaway fromthe well 626. The pocket
keratonme is used in the sanme way descri bed above. The

e .



Is set in place to allow the cornea to protrude above
it and the drive is turned on to propel the cartridge
w@Odehorswhr d, as well as noving oscillating  PCT/US2005/023466
side-to-side. The guide 621 prepares the cornea so
CLAIMS it is precisely positioned for entry of the bl ade
edge 634 at a controlled, precise, and consistent
depth in the cornea. ANOTHER ALTERNATE POCKET KERATOVE
Claiff'P! AR rhi-pEAR1 B1alOk q - | isi
SRSty 8081 LBl 0 DO TP 3 AR iin
ker at om,cotritiabblodeadsanbly dohgdisingart ri dge assenbly 700
havi ng a support 702, a bl ade 704, and screws 706. The
Support 702 has. a TlPE R HERI R FOBOR Rateas- et Tom 2
dovet ai kingRNfib@WrahdtOaltadd @&rh?ﬁilngﬁ ghile b MFME portion of the
mechani sm tendi ng downwardly fromthe rearwar & .
por t i onsTURridhe guidacuigndiparlateipdy perogsiopath nlforvanl travel the guide

endi ng kN .ternj . en 712 ne 712b whi ch have

t hr eade Qﬁéggghﬁﬁh?ﬁéﬁi%?aﬂgﬁe§%f%%ﬁf?%ﬁfrm?rght fit

of a retaining el eride méur@et ciethé bdsettll €hgkSng a blade edge at a
transversely between the term nal ends 712a and 712b.

Her e ag&PRt $ehe blde eelgcrbemmerncenicyll pacest omdarwell &m
ol nlees. _ . .
o oce ofPUIRhFpreide LA LalRCH I DA BIVRRLRELS,

guide 714 is straight and has a curve 718 at its | ower
.edge,to gujde the cornea under its [ower surface 720

Clifi? p‘?éBH%éf'P‘FFé@EE‘?rﬁ@Emf IR of the blade. The
trailing eaeemolrildRcttntie: dlholtfg tRe ¥héal (RS BlddP §shembly of

_by protrusion 724a and /724b. "The bl ade /700 has an

claimatlt thelatrevet medmeisp@ Bictudatg; has curved | egs 728a and 728b
attached at their extremties t he term.nal ends
T1o5 and 7128 BPAEAHNE RSy & 4 hELRLE BiephE in o forward
l'i ke. Thghloeaavel28al ARekrdl288e MRICHSibMA tO oSkl Hed ] ade@Fsembly
730 and which then curves downwardly into a reverse
bi ght 7bgeralihes isdievestiartard34 ext ends forwardly
ending in a ' .. The cutting edge 736 is
circul ar and3§ﬁﬁgﬁ%F§9%ﬁa%§9?han the shaft 734 and is
doubl e bevel ed. Wen assenbl ed, the bl ade cutting edge

736 wll fjit concentrically to the well 722. It wll
Claipgg3. 1y esthadef quigr 2 cQ5Real paCkEDEOBPIIHNA 5 0. 025 mm and

concent : I by 0.50 0.025
mm In g&ﬂgéggesC%%%g§5§%%%%§%§ﬁ?ﬁgﬁ§§ﬂog mechani sm
noves t igpljphgde candal rageinadsdadioyan 290 td cavsathed cantta to be
oscil | ates framside to side e guide 714 esses on
restrRE! B db it S lads R e oo s Ffp BBRS ek the

corn®d SRAhE Beideto f}%‘gaferthé ¥ordta th@afdl 4R bidfefich :?l’?at Beai8de will enter

cuttlng edge cuts the pocket consistently and
the qornediand &io

Vgl ima straigbplite itst the vdmed prepatetl by chogetly, thedapth of the

dj rensi,ons .t h efine . the space hetween e .l owner
pocl FR2 ESEhaf by A st dSaaREnE ARE o i Atk Beingpand
rearwarf.of BxeeRgll. ary enbodi nents of the invention are

di scl osed herein. Thus it will be appreciated that

various nodifications, alternatives, variations, etc.

. W rti kI h Lrit an
Claiff A% RIRLILLIP R0 ERBLHNGE LGB WM RhEkh @fupport has a

rearedrdipGEicanpa e Mavaedly Srond theiviell 0fd sallies®vard péreiba @6k 4 ortion
ver by the appended clains _all such nodifications as

co
for moymfing therhlade, e Wadphavisie a shaftexinging) fverdly tgrmipatipg in the
bMdeQ%yalents.CLAINS Claim1. A corneal-pocket bl ade
assenbly for use in a corneal -pocket keratone
conprising a corneal blade assenbly conprising;, a
support and a bl ade, the support being constructed
froma single piece of material and conprising a guide
on a forward portion of the support the guide
extending laterally across a path of forward travel
t he gui de



having a transition surface and a well at its rear
surface; a blade nounted on the assenbly having a
whb@deosdyge at a front end the bl ade edge bei NnBCT/US2005/023466
concentrically spaced fromthe well to establish a
Claipt 8dE€heedtherdhosia birde agdewidlfoBianbe fathet Rdewed baid Blade Blige is at
2. A corneal -pocket keratone, conprising a keratone
afbHWFggﬂﬁ%%ﬁéﬁﬂ9%@§@Bﬁ€ﬁ@ﬁﬁ@dmﬁéh%%rneal pocket bl ade
assenbly of claim 1, the above mechani smincluding; a
primary drive nmechanismto drive the bl ade assenbly in
Claian 6.0Thacangadipoclaft bladawsdembiynolf dailrat Brrthder dihiesegn said blade edge is at

nechani.s oscill.ate the bl ade assenbly laterally as
o o LSRR 0 P SR Bag Ao SotaT B Loy sgace and the blade
edg&sailiBhét with BRAR AL Gfpef bE WP sidreer neal pocket

conprising providing the corneal -pocket keratone of

claim1; applying the corneal restraint device to an

cuifts, 3 GEHS 0 SRR DS SR QAR RRHRgh L b oo

surfeadt el shideblaRredgaisaligné @it yhideowe sprfegar e the cornea
forward of the bl ade such that the blade will enter

the cornea and travel in a straight line into the

. n I o)
Ol e A AR B bt s Rt ol £ SRS e e o e
guidefexteinds tol eadie side bbtheand! todatewhtetinofal e anelthe well & dircfilar

The corneal - pocket bl ade assenbly of claiml further |
extehiag é‘PWa%da"!r“Hgé Biet SyiEse and @FaRg Wth SrarisBHacs 4R igher side.

rearwardly fromthe well and said rearward portion has

a portion for nounting the blade, the blade having a
Claighaf Theesdaragadtipngket bladarsiesnblyeofimlaiat § whetem tafdbtrivisatiten surface is

edge. Claim 5. . The corneal - pocket bl ade assenbly of
curvEl g i T RIahe i SRR 848 SPkde. edge. ;o at 4
forward term nal end of a rearward extending shaft.
O aim6. The corneal -pocket bl ade assenbly of claim1l
Claimy & hEre caraekpeckshblddd pngabldyeldin Savhereinaeid tiarsitimagurface
t_hat |.ther ot h an upper or
S D e R S o S B
ei ther the upper or lIower surface. aim?7. The
.corneal - pocket hl ade assenb | aim 6 wherein said

ly of ¢ . Wh .
Claigy Hyelhgrrarpeahneckst bladeassenbbpfslaimd wherginspiggweld ifgiefingd by
' ' ' face. Caim8. The
pung%#%gggj%%%gggﬂgﬁggg¥gggg W@ of claim5 wherein the
| oner surface of the guide extends to each side of the
well to lateral termnal ends and the well is circular
extendi ng upward fromthe | ower surface and nergi ng
with rear surfaces to either side. daim9. The
cor neal - pocket bl ade assenbly of claim5 wherein said
transition surface is curved in a horizontal plane to
establish a cup shape. O aim 10. The corneal - pocket
bl ade assenbly of claim5 wherein said transition
surface extends laterally substantially straight
between | ateral ends. Caim11l. The corneal - pocket
bl ade assenbly of claim5 wherein said well is defined
by protuberances at the rearward edge of the guide.
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