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. METHOD BACKGROUND OF THE I NVENTION Field of the Invention The2 iD§6edon is
general | ywd foagéeshit o the field of laser vision correghigB,gdhd,Jore
particularly, to |laser vision correction systens anﬁ—cnn’ffel—appapauls and
nmet hods. Description of Related Art U traviolet |aser ens and rel ated
met hods are known for enabling ophthal mc surgery on W%Mﬂlwmmm] or der
to correct vision defects. Techniques for ablative ph i on
i nclude, but ‘are not timted to, LASIK LASEK, and PRK.  Coswenti onal
treatment by tHeSSER WISION/OGRRESTIQNI ARFARATURIASEY €ONTRION RIFTaRsH Ve defects
i ncl udi ng nmyopi a, hyperopia, and presbyopia, with, or wthout astigmatism
In sone -cases, re-treatnent froma previous surgery is also indicated.
Al t hough surgeons adm ni st QAGKGRQUW@F%W'ERS&, it is typically the
| aser manufacturers who programtheir lasers wth tissue ablation

al gori thns . itable treatnent for the various diagnosed
refractive i %HH%.%V aiod ed herein, the term"tissue ablation algorithnt

refers to the prQcess or .procedure carried_out_in and by the

har dwar e/ softWar@“36‘1“’8{’"I1|°é1 ’Fﬁ%“é‘f ¥9§?‘%§?‘f{t° eﬁ?‘!lljﬂglf‘?eéf’@t?n§8ﬁéﬁ’é’ﬁ ¥dimerepy t he
| aser system 10, in Figure 1, sone type of diagnostic input 12 froma

sur geon  andyaghiculiig. 1 lasgpyision Eﬂ%ﬂ%ms@m@w gaatrol appasatusand meghods. aser
platform 16. The | aser platformincludes a conputer-linked control system
18 that, -utilizes software to conpute an appropriate |laser ablation shot
file based upon optical zone size and other input paraneters entered by the

Description of Related 'Art

Ultraviolet laser systems and related methods are known for enabling ophthalmic
- surgery on the cornea in order tb_ correct-_irisic_m defects. Techniques for éblative
photodecomposition include, but are not limited to, LASIK, LASEK, and PRK..
Conventional treatmént by these techniques is typically indicated for refractive defects |
.. includipg myppia, hyperopia, and presbyopia, with.or vﬁthout-astigmatism. In some
cases, re-treatment from a previous surgery is élso indicated.
Although surgeons administer the ophthalmic treatment, it is typically the lasér
mah_u_facturers who program their lasers with-tissue-'c-lblation aigorifhms to effect suitaBle
- j'.'-tré.a'tment for_'fhe .van'ous diagnosed refractive defécts. As used hmeﬁg thé term “tissue
ébl_ation #lgon'thm_” refers to the process or procedure carried but in _aﬁd by the
hardware/soﬂwafe of the laser system. As illustratea schematically by.the laser system 10
in Figure 1, some typg of diagnosﬁc input 12 from a surgeon and/or one or more
diagnostic devices 14 is sent to a laser platform 16. The lasef pia&om includes. a
computer-linked control system 18 that utilizes software to compute an aﬁprdpdate iaser
ablation shot file t;ased upon optical zone size and other input param'etérs entered by the
‘surgeon. The laser plétform also includes hardware if the form of beam shaping and

/ ‘

VAR

*G00002*



surgeon. The laser platform also includes hardware in the form of beam
shaping and I I I 1L L 10 1 e et e 1l t [ 11
=1 I I *coooo2* 1 2 DEC 2006 WD 2004/002381 PCT/ EP2003/ 00677@ 73105 r4=95g
optics twaboon/e@st1 t o i nstructions fromthe control systEmdsmeeesi ver the
shot file in the appropriate manner to the cornea. Thus, the |aser
platformis a "smart" device, so to speak, because it is there that both
i nformati on processing and treatnment execution occur. In an aspect shown
by the dotted lines, the |aser platformis capable of receiving a

conput er - rsgRAFDLR dﬁﬁh‘t PR 1%%&15%&9&@0‘?8}?%& ﬁhe L QShe %}F&Lﬁgnal

software stored therein which can be processe conpuie temin

t he | aser vant s, att to the tthoI0|es such
as those dl?é %)trofr(g;r%} r&%&%ﬂ&’]g&?’ﬁ& alrhrug’tqgeclg e pfd‘ P fsoaecfmalqﬁgeﬁ"&%é? Dl at form
I s burdened h_conpu har.d and software adding to-the conplexity
and cost &P® agvéercﬁuﬁﬁnaf 5“%"*'? V\g@? RTURIACESSIRE aRERAMER X emoR OCqune
corrputer-readabl e medium may be in the formof a single use enabl enent
card, . f or Ieamagpee shawn b Sh,erc%ﬁéél lings, the Bserplationn inenpable oPB6eidBg aand

6, 364, 873. Such enabl enent cards are typically purchased by a user, and
gener at e. aomemtcpmadqjﬂmedimméo Haweg both endbdenieat ard inmruttiond! sofeware ERs&
treatment procedure requires a card; while the laser systemcontinues to
‘require t}mfememm:zmybepnmeﬁsarbymedmplﬁerayﬁerﬁm theadser platfara()t | oned  above.
Thus the laser systemlacks flexibility and is no | ess burdened than

descri bed abogertaildise®@iages HAER S mmemag@@ﬁtcﬁ agthotsbseshﬁee%r pb@t form
that can mal function, increasing the risk of surgical downtime for the

_user. Traipad fechi debaibed NAYiadg phitdolh % buPien@vith BL&: ‘Iht‘éncﬂzﬂd&/gje Hr g'r f'rg are

required-to maintain and service'the nulti-conponent”|aser plra In

Vool Bt a8 ADdoRhRaly HeiaIRPER:. Mk Mcba SR59% 4 W 1
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descnbed above, the computer-readable medrum may be in the form ofa smgle use
enablement card for example as descrlbed in U.S. Patent Nos 6,296,634 and 6 364 873
Such enablement cards are typically purchased by a user, and generate a set per-procedure
fee for the laser manufacturer. Each treatment procedure requrres a card, whrle the laser
system continues to require the necessary computer hardware and software as mentioned
above. Thus the laser system lacks flexibility and is no less burdened than described
above. Moreover, there are many aspects of the laser platform that can malﬁmctron,
increasing the nsk of surglcal dowmrme for the user. Tralned technicians having skills i in '
multrple technical fields are required to maintain and service the multi-component laser
.' platforms. | |
~ Inview of the foregoing and other disadvantages currently associated with tyhical
: laser vision correction systems, the inventors have recogmzed a need fori 1mprovements

that increase the ﬂexxblhty and reduce the cost of makmg, supplymg, maintaining, and -



"laser. vision correction systens,. the inventors have recogni zed a need for
i nprovenents that increase the flexibility and reduce the C?itnﬁfzﬂﬁking’
- supplying, maintaining; and 2 1 2 DEC 2006 WD 2004/002381

PCT/ EP200860Q0A0¢Bscont rol 1 i ng | aser vision correcti onecsysmemanciand whi ch
make it easier for.the surgeon to provide the best treatnent outcones for
their patients. SUVMARY OF TIE INVENTION The invention is generally
directed- to apparatus and nethods involved in the control of a

| aser-vision correction-system and a systemincorporating these controls.
An enbodi nment of the invention s directed tqQ a_device-feadable nmedi um on
or in whi chc‘i’?&f%h‘é%ff YISIOP SOTEECHOR SYFFEY; aqdé’étta‘gwaéie “fqaﬁlgftfr%@re SBTEePy to
instruction reference: This instruction reference corresponds to an-
encoded cuspsividedhe best reatmpntouicames foe thepationts. used herein, the term
"custom zed corrective instruction” refers to the nunber, sequence, and

pl acenment of |aser pulses for a particular |aser vision correction
treatment.. The instruction is. determ ned by a cal cul ation nodul e | ocated
external to the nediumand to SUrMAREORITHE DOVENTEON i S executable by the
| aser platformof a |aser vision. correction system The custom.zed

corrective i NSt 96 isdehtiof iIRhGLNY diRthelifo SrpARRRY HdHodtinkbiviein lescribed in

greater detail below. A particular custom zed corrective instruction is

then encodgd.i| or Gy - al I i execut ed by the
| heer ot St obker R W Sced A M atic hob B e BB RiRAe L ERANCT
ref erence stored,in aﬁﬁFCt of, t.hi s .enbodi ment, the

r.on t medi um. l.n an t
first corrective ﬁﬁ?%ﬁ?tooﬁ%l?eé?‘éﬁpﬁ%lé dg?%?det(? 3 VSFTERaRIn medimen oR s 4
necessary angd. sufficient conponent f epabling.the |laser platformto
execute t h@fg’é‘ﬁéﬁ Hored éé?’_‘?’?f?ﬁ“"ﬂ’é‘i‘ﬁgoﬁa‘?%ﬁ?}SnE{sﬁ‘é’qe%%‘ferlﬁﬂ%?f‘ ‘?eg?@"én daisj 5.
properly recogni zed. In an alternative aspect, the-first-instruction
reference | BSRuGoB&sErEPSE ITFeSRABES 192pePeqdes customized corrective instruction. As

used herein, the term “cuétomized corrective instruction™ refers t6 the number, sequence;
and pléc‘_érrient of .las_er pulsés”for a particularllaéér vision correction treatment. ‘The - |
iné_tmction .is'idetémlinec-i by a calcﬁlatlio.n"module iocated external to the medium and to
the laser plat_form, and is executable by the laser plétform of a laser vision correction
system. ‘The c-:ugt.omized' corrective instruction is determined in a manner that will be
descﬁbed in gre_atef detail below. A paxﬁcu]ar customizéd corr'ectiv:e iﬁstruqt_ion is then
¢nqoded in such a manner that the instruction can be executed by the laser platform upon .
recognition of the corresponding instruction réferenc'e stored in 01-' (lm the medium. In an

- aspect of this exﬁ_l_;odiment, the first corrective instrqction reference stored in or on thé
medium is a necessary _and suﬁicien£ component for enabling the laser platform to execute
the customized instruction when tﬁe instruction refereﬁ;:e is properly recognized. In an
él]fémaﬁ\)e aspect, the ﬁfst’insﬁuctioxi'reference isa neCeséa_ry but not sufficient
componerit for alloi?viﬁg- enablement and execution of the customized instruction by th;a

laser platfonﬁ._ Rather, a second, readable corrective instruction reference is stored in or

-
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conponent for allow ng enabl ement and execution of the custom zed

instruction by the laser platform Rather, a second,. readabl 3 CBEE ezﬁd;l ve
instruction reference is stored in or 12 DEC 2006 WD 2004/ 002381 6
PCT/ EP20W®) o8B on t he medi um and i n conbi nati on wiRAT/EM@300G7S¢E
corrective instruction reference, is sufficient for enabling execution of
the custom zed instruction. Preferably, the second instruction reference
will correspond to an encoded user ID or laser platformID which wll be
associated with the custom zed instruction. In an alternative aspect, the
medi um may. Jhave.stored therei.n a.secand pre-praogramed -i nstruction

ref erence ﬁﬁ&g%mfﬂ}l?fsgf%qm HR5gP S?fﬁgllfoﬁ}ﬁsﬁgrr&@?‘ie e efrencedsr r espondi ng
to a user |D_and Ia%r platformID, in  addition to. the first .
i nstructi oﬁ“ﬁﬁ@%‘rfgﬁ ﬁ’@ﬂr TRESRIoR S thy pgomized instucionz Faeferablyetheisecond
instruction. in this aspect, all three matching instruction references are
necessary #stuction refessnse will ¢opiespandfté an ensatedanepBh entaserfpdatformaDlvitieh t he
execution of the custom zed instruction by the laser platform Wth
respect towvall be adsotited adthelnt cistorfiadistutibnalin e altérhgtive aspdcBlhdiatfugt OF age
requi renent for any or all of the instruction references in conbination,

al ong Wi t h i has H6red & BBSGORA pﬁtﬁagthfed G BRA refredRk S 6L ﬂ@d)ﬁrw Il not

exceed. 1000 bytes of ‘storage space. -Tn another aspect accordrng*to this
embodi nent SnmEERL R CdrUEES. Bort - pl.at f | sabl.ement. feature that
linmts. a p?reségt nunber of uses. b?o tﬁ?@‘ﬁ{dﬁ%&r@tﬁ&g%ﬂfﬁ%fb‘sgﬁrgi%ﬂm ﬁé’a‘Babl e

medi um uni -Fhi s : i n nui ty  structure for |aser system
use as i s %}% lﬁ&}(ﬁ)o%ﬁl}sﬁ Entgwg&%}r{tr%gll%ﬂgeac O?rl%?qoﬁg%gé%ﬁ?&?o%dﬁ@ﬁ?% i-ncl udes
a beam si zimn ghnd SIQ énsg feail{tﬁﬁ:e t?%&rg()vi de.a desired beam di amet er and
beam  ener §y ProtT [ o PEH § MYl RsuCUeR FeIRTencSs e decesEREY and; & i rig

beam di agnostjcs. In another enbodj ment according to the invention, a |aser
vi si on cor F%’E‘t"i'ri‘fﬁms At crmeprrEdonenabling the eresutionefithe custemizesan recei ve
input data relating at least to.a refractive defect of a patient's eye and
cal cul at e HsEBRosHY thaflases platfprm.y Withiesreetde iabof hagepkctsrefdmed s4 above, the

total data storage requirement for any or all of the instruction references in"cdxﬁbinatioﬁ, -
along with any other informati_bn stored in the medium, preferably wxll not..exceed.

-1000 bytes of stofage space. -In another aspect according to ﬁs ;embodhnent, the"
medium'includés a laser platform. disablemént feature that limits a pres_ét number of uses

of the laser platform for each’ reédable medium unit. This feature pféﬁdes an Annuity_
structure for laser systém use as is well known in the art. In a further awe&, the medium
includes a beam sizjng a_nd .shaping feature to pro'vide_ a desired beam diamefcer and beam . -
energy profile for ablating a coﬁleal surface and/or facilitating beam diag'nostics.'

In another embodiment according to the invention, a laser vision céfréction system
includes a calculation module that can receive input data relating at least to a refractive
defect of 2 paﬁent’_s eye and calculate a customized corfecfci_vé ilnst_rucﬁon.based, 'af- least
in part, upon the input data. As used herein, the term calcuia_tion module refers either to a

hardware device, comptiter-executable software which performs all pertinent aspects of |
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in part, upon the input data. As used herein, the termcal cul ati on nodul e
refers either to a hardware device, conputer-executable softggagEEhﬂﬁﬁ
- perfornms all pertinent aspects of 4 1 2 DEC 2006 WD 2004/ 002
PCT/ EP2003) B060WZ®B1an abl ati on treatnent al gorithm oPCA/ERAHPMGETI on Of
har dwar e, software, and/or firmvare for determ ning the custom zed
corrective instruction. The cal cul ated custom zed corrective instruction
is then encoded such that the encryption will allow a matching
correspondence to a pre programmed first corrective instruction reference

orre ere
that is stgy gbqat;ogt &fa SR 661 ERASARbEBdwIT, Qﬂ@ﬁ%{a%ﬁéxem .

i ncl udes a | aser that can recelve the readable’ nme

the Cvsto%ggtggrgw e%' vesto'nase%rcgg&@@mé&m%n FRCGRAA dapdiby on. only uhen

the first ruction rererence correspondi ncoded
custom zed corrective., i nsgructi nlzed b aser platform The
cal cul at i ofPTFRSHYS BSTUCtEn {SIRFR “CO‘%Q s’t"ﬁ’etli‘?t& FICH{PLOR Mw‘{’]g’i‘fﬁ ‘Bi“& Eably -
resides in a diagnostic platformthat is used to generate at | east sone of
the input cerrespondeace P @fRse-PrOgTampRIfirst somegtiye dnstippinpdrieEsmee thatHs stored in

custom zed-corrective instruction cal culated by ‘the cal cul ati on . nodul e may
i ncl ude nooeort hdevierradrbletmediin r Toeosystewtfunhker invhidesiclaseplatform dwt bamf a
variety of laser vision corrective treatnents. For exanple,. depending
upon the i pyeeive thatraadableenedindl mdleatdueatheroaktdrrizethyorpetier instauctibit, aeadi f f er ent
correcti-ve instructions for nyopia treatnments, or, two different

i nstructi ofgelafy dWMBRIOR Y Wh@aheBRt Sorréchad insteaen fbf&eﬁe@onesgeﬁdiﬁgﬂpnd to
the first corrective instruction reference on the storage nedi um thus

potentiall me%wde@cngomed BtV inBinftiof ks%@oﬂgneéd BPIRE PRE! fHitfortn S TENt

options. In a related aspect the systemincludes a graphical user

nterface CGlidnitadels @ %@P&xfheaﬁepgiaoper%%&grgbgﬁemésgﬂaa %&s%r m al ong

with a con |gurat|o hat is a ass ate Re | aser
pl at For m anfziitilonn thGHs usecfl to. gg}lesratgs Pf&d ’somg1 6r (12 IPr];plug Hh:8t inoanprfe{’erred aspect 55609 ni ze

this.embodiment, the customized-corrective instruction calculated by the calculation

. module may include more than one paﬁicula.r cerrective instruction for each of a variety
of laser vision corrective treatments. For example; .depending upon the input elata, the
calculation meduie may generate three different corrective instructions for myopia
treatments, or, two different instructions for hyperopia treatments, that, when encoded,
correspond to the first corrective instruction reference on the storage medum, thus
potentially providing the user with a choice of appropriate treatment options. In a related
‘aspect, the system includes a graphical user interface (GU) that is operably associate&
with the laser platfomi, along with 5 configuration file that is also operably associated
with the laser platform and the GUi. In this aspect, the conﬁguratien file will recognize
the instruction reference conespondiné to the customized eprrective insn'uct_ie_n and will ~
then initiate a particular GUI associated with the one or more matched, customized

corrective instructions. The GUI will then allow the user to input information that will



"the instruction reference corresponding to the custom zed corrective
instruction and will then initiate a particular GJ associ ate@ pg¢ l2ighe

- one or nore matched, custom zed corrective instructions. The GU wll then
al | ow t}‘g ?(ﬁ,g)gozgﬁ input information that will 5 1 2 REeR00¥es72904/ 002381
PCT/ EP20 % 006776 result in the selection of a single matching instruction
reference recogni zed by-the configuration file in the laser platformthat
will enable and allow the |aser platformto execute the particular

custom zed refractive instruction. In another enbodi nent, a method for
controlling a |l aser vision correction_system |ncludes providing a

devi ce- r eadalil is thestlestipheld ningle matching insugtion referepsresranzed by tigdani e.

medi um set forth herei nabove, for use in a laser platformto execute a
parti cul arcdnBig@ration fiRiiwthe daer gatfororthgirvall enhtecand atlow thet Inser platformuties
providing the nediumto a third party on a renunerative basis; and,

struct uri ngbhg thepi@IAh@smasd feffattietinsiictin. t ype and/ or nunber’ of
corresponding I nstruction references. supplied in 'the medium Another

met hod enbodi mept, ol COMERLdL Ddetod A2 @bnt¥dIRp0 lasePWisRA icbRBctRYSyAEI

invol ves determning a customzed corrective instruction for correcting an
{Fanst er aoPERGRTELIPE ARG eaal ARNAH il HESHEUGE Olne BORC QB
St uct | omeRRISp PR bave SEaF PR L RORLe damns e bR A TRRE
transferabl e nmedi um and recogni ze the corregfd?qré&kgg@@i rst it@?&.ruc-ti on

ref er ence wision cofeqion PErcpduran & fusths incldey Ao b '8 4 PHby on

custom zed corrective instruction. In a preferred aspect, the method

further ineremoerativobisis ag, strappringthe ramungiaiem ey & fupehipnerligrg and/or i th t he

| aser platformand which is configured according to the instruction

ref erence nefiberes pamesponglingoinsthestiom ceferentes puppliedmitemmediama f ur t her T el at ed

aspect, the nmethod includes' ' ' o

' - " Another method embodiment for controlling a laser vision correction system =

involves determining a customized corrective instruction for correcting an‘oﬁhfhalmic-. 3
refractive defect, encoding the: instruction, providing a transferable device-readable
medium that includes a pre-programmed, first corrective instruction reference which
corfésponds to'. the encoded instnicﬁon, and providing a laser_ platfdrm that can receive
the transferable medium and recognize the corresponding first instruction reference as a
necessary condition for enabling execution of the customized corrective instruction. Ina -
preferred aspect, the method further includes providing a GUI that is operably conné'cted o
with the laser platform and which is configured according to the instruction reference
corresponding fo the encoded instruction. In a further related aspect, the method includes -
providing either or both of an encoded user ID and an encoded laser platform ID, and
providing associated second' and/or third correspond'uig in;_tructionreferences in the -

transferable medium which are recognizable as necessary and, perhapé, sufficient

*  conditions for allowing execution of the customized corrective instruction. In addition to,
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- instruction references in the transferable nediumwhich are Teco

providing either or both of an encoded user |ID and an encoded | aser
platform I D, and - providing associ ated second and/ or thi rd_qoi bggp@@i ng
g abl e
as necessawQ 284/00238per haps, sufficient conditions forPal/ERMWA®eERecuti on
of the custom zed corrective instruction. In addition to, 6 1 2 DEC 2006
WO 2004/ 002381 PCT/ EP2003/ 006776 or in place of, the second and/or third
instruction reference, other correspondi ng codes can be stored in the
medium e.g., iris pattern codes. The medium storage structure may further
be writeabl g; mygdtetdiahe bdtndmadidahiaDiditthchien ieh@ké fhdr RbResPor@nPesRAt Of the
di agnostic platformto directly receive specific encoded or uncoded dat a.
BRI EF DESCRLET; it HHE niddh ; ARyl AW ' re
i ncor por at egg} %%@goﬁsgti tu?!éuagég%}%ng@%gﬁi gmgg’%gﬂ?ﬁ&‘? -osﬁt,nw:a]\rﬁﬁlsa?r ate
enbodi nent s;. af Or nt;. .| | ' 2r With th escription,
serve to.-exgfrgﬁeﬁg?ﬁ'gpe(%@j%g‘(’:‘%hst,hﬂ;@é\}ggcﬁ%ggﬂgﬁé%g%eag?tﬁIaé;gmc[)’? o "ﬁgfﬂlﬁventi on.
In the drawi ngs,. Figure.1 s a bl.ock di,agram pof a i,of art laser vision
cor rect i on SERSHE PIABPRR i dineciEreceiyy Shoiic Pacnargmcbiod ety vi sion
correction systemaccording to an enbodi nent of the invention; Figure 3 is
a bl ock diagramof a nore detailed illustration of the systemof Figure 2;
Figure 4 is a front view line drawing of a device-readabl e enabl enent
medi um according to a-pref SREHN DERGEIP RN OF THEPRAWBYGS on; Figure 5 is a
drawi ng. showi ng a beam shapi ng feature of the enabl ement nedium according
to a preferred eFhedicompanyifg drivgingswhivhiacnincorporated in and constitute a part of -

- this specification, illustrate embodiments of the preseﬁt inyention and, together-wifh the
: description, serve t§ explain the objects, ad\)antages and principles of the invention. .In"-
'thé- drawings, : |
"Figure 1 is a block diagram of a prior art laser yision correction system; -
Fiéure 2 is a block diagram ofa la}'ser vision corrgction system apcordiﬂg’ to an
embodiment of the invention; |
-Figure 3 is a block diagram of a more detailed illustration of the system of
Figure 2; | | |
Figure 4 is a front view line drawing of a device-readabie enablement medium
accofding to a preferred embodiment of the invention;
Figure 5 is a drawing showing a beam shaping fgature of the enablement medium
-éccording to a preferred embodime_ht of the invention;
Fighre 6isa more detailed illustration of fhe beam shaping feature of the

enablement medium according to an embodiment of the invention;



"Figure -6 is a nore detailed illustration of the beam shaping feature of
the enabl enent nmedi um according to an enbodi nent of the invention; 7 1 2

- DEC 2006 WD 2004/ 002381 PCT/ EP2003/ 006776 Figure 7 is a graphpds#HC 2008
illustration of. a |laser beamintensity profile produced by the beam
shapi ng YEQeWHEY23$! t he enabl enment nedi um accor di ng t oPGRHERMIBOUsTTENt Of t he
invention; and Figure 8 is a front viewillustration of an alignnment and
positioning apparatus for the enabl ement- nmedi um accordi ng to an enbodi nent
of the .invention. DETAILED DESCRI PTI ON OF A PREFERRED EMBODI MENT. Fi gure-2
shows a sinplified block diagram of a | aser vision correction=system 100
according to a migherried e iinBRitidafof b Mer ety b1 | '
conmponent s of theglﬁsyster%ﬁpﬁcl-ude a cal C%gﬂ‘fé\gﬁlqﬁ%ﬁgq@%ﬁo@ﬁ%ggb rthe
platform 1 iAo B8N éﬁmu:' | t, Ls.transferable to
and r eadablq%argéﬂfbﬁggl agié%@fpt{lit@f?‘g@%%f : gacg’ %’é&#&%%& eﬂ?&&‘mﬁf ﬂéﬁgi S .

pr ef er abl yd“;'énggyg‘sa%grm of a card simlar in size and shape to a credit
card. The car tum 134 includes a section.133 for storing data that

- can. be read by ﬁp a?pro riate card reagder- 130 | ocated in the |aser

pl at f orm 102. ~ THEWEP 414 P aFvhintiTaton sirnaligement and peitiorning appaGisifoom what
is referred to-as a diagnostic platform 105. The di agnostic platform 105
can' be conph Feblepentmedivip pecordingiigranerbedimest oftheivertioat pr ovi des

di agnostic information relating to a patient's refractive defect, or any
conbi nati on of various diagnostic instruments. and/or other forns of
outcone influencing information that a surgeon may wish to enter. In a

preferred enbodi menDETANEED HRSORIPTION OF0AlPREFERRIED BRIRNSEMERT € conput er
software-routine that runs in a diagnostic wavefront sensing devicé 105.

Vavefront nmeasuFpuesn? showWsQrsimslified block diagram of a laser vision correction:system 100

| according to a pref‘erré_d embodiment of the invention.” The basic coniponents of the
system include a calculation module 150, a-laser platform 102, and a device readable

* medium 134 that is transferable to and readable by the laser platform 102. i‘he readable
medium 134 is preferably in the férm of é. card similar in size and shape- to a credit card.

: »Thé card medium 134-inc1ﬁdes a section 133 for ﬁoﬁng data that Ean_be read by an
apprbpﬁate card reader 130 located in the laser platform 102.

The calculation module 150 receives input data.151 from wh-ét.'is referred to as a

| diggﬁostig platform 10_5-. The diagnosti; platform 105 can be compﬁsed of a single
diagrmstic ins_trufnent that provides.diagnostic information rela_fing toa f)atient’s refractive
'defect, or any. cémﬁination of various diagnostic instruments and/or other forms of
outcome influencing information thz;t a surgeon may wish to enter. In a preferred
embodiment, the calculation module 150 is an executable computer éoﬁWarérbutine that
runs in a diagnostic wa;»"eﬂ'ont sensing devic;e 105. WaVeﬁont measurement information
is fed into the éaiculation module 150 Wthh then uses that iﬁfbnnati_on to calculate or-xel or

more appropriate laser treatments. These treatments are referred to herein as customized
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"is fed into the cal cul ation nodul e 150 which then uses that information to
cal cul ate one or nore appropriate |aser treatnents. These tres’tsérezﬁﬁas are
. referred to herein as customzed 8 12 DEC 2006 WD 2004/ 112381
PCT/ EP2098/200672861 corrective instructions 120. Thesepgbiodsidds9/s
ultimately instruct a fire control system (not shown) in the |aser
pl atform 102 where to direct a series of |laser pulses on the patient's
cornea to effect the appropriate |aser vision correction treatnent. In
order. to control the enabl enent and use of the laser platform 102 for the
delivery of tom zed rective instruction 120, a_device-readabl e
medi um 134 cgge&ié'r%é eWP %‘bﬂ“ﬁq?‘?l ﬁgfis? HPEyetions éf‘ﬁ‘ﬁtteb’ mstructa figejqontreldsysteme medi um
134 incl ud?s a, data stqrage section 133 that is preprogrammed with a first
correct i ve BFtIRPVRIAP thsriaseEplatfem E02 Wixpe tordigect a seriesof leser palsési anethi nst r uct i on
reference 132 will match an encryption code 120'- corresponding to a
cust om zed PeIE & €PIngRto siiset the appynpriadOlasgr vdioatcedtediontteatmsaat cul ati on  nodul e
150 based upon the input data 151. The | aser platform 102 is equi pped with
a devi ce-r eadahl erdemdicontrolahelarabikdent it okt eehélabdd pRitfdrk 408 Grlife S a | ock
and key nechanism so to speak. Thus, when the readable nmedium 134 is
inserted i Gélivesnst arcRadmiRY cbiie:tve a8@hciba020 3 RSRESSALNe ﬁ}%ﬂfi’xh% . enabling
C

the laser platform 102 to -execute the custom zed corrective i ns¥r uct i on
120 w I | bgree Dggtiddan i _ ' .instruction reference
132 corresgronélii[tﬁg to the gﬁggg%lg’gs-%ﬂ%?%m?%%gﬁc%?\r{g%ﬂc&geﬁ%é?tfiﬁ'(?t‘?g’in 120" .
Thi s recoggitibPnsd l.ished i.n a configuration file 119
oper abl y agﬁsc Sgr?gtjetgat\a\ng F %?F%E%X%%g&gggg@ PTHELY & SFyrtiop feferenesst 32y Thet or m
102. A.gr hlgoell_lr ;user i nterface 144 i'li otperably associ ated with the | aser
pl at f or m 199" SHEFV P BIFHPR IRfSIERas 32 Mkl match gn epcrypitonivede 82(4h1 e "execution of

the custom zed corrective instruction 120, as will be discussed in greater
detail bel Wespondmg to a customized corrective instruction 120 generated by the calculation

m_odule.150 based upon the input data 151. The laser platform 102 is equipped witha ~
devjce-regdable medium reader 130 which acts in one capacity as a lock and key -
| mechanism, so to speak. Thus, when the .re.adable medium 134 is in-s.ertéd- into and read
- by the reader 130, a necessary cendition enabling the laser platform 102 to execute the
customized cqrrectjve instruction 120 will be a recognition of the ﬁrsi ¢orrective
instruction referenice 132 corresponding to the encoded custbmized -;l:on-"ective
m;@mon 120". This recognition is preferably accomplished in a conﬁguratién file 119
oper_ably associated with, and preferably located in, the laser platform 102. A grapﬁiéal :
" user interface 144 is operably gssociated with the laser platform 102 and the conﬁgufaﬁon
file 119 to further enable execution of the customized corrective instruction .120, as will
be diécusséd in greater detail below.
A further illustration of a preferred embodiment of the- laser vision correction |
- system 100 is illustrated in Figure 3 and is described_ as folldws. Ulﬁmately, a laser vision

-correction treatment 190 in the form of a programmed series of ablating laser pulses will
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"A further illustration of a preferred enbodi nent of the laser vision
correction . system100 is illustrated in Figure 3 and is g)gagribed as
. follows. Utimtely, a laser vision correction treatnent 1 h & form
of a proYP2¢M238eri es of ablating |aser pulses w || PETIEPR20B86720 WO

2004/ 002381 PCT/ EP2003/ 006776 be directed to a patient's eye 192 to reshape
the cornea in an attenpt to correct a refracti.ve defect of the patient's
eye. Laser vision corrective surgery is typically provided, or being

devel oped for, nyopia, hyperopia, presbyopia, retreatnent, custom zed

treatment, yaRfte LIRS GRARALL LAYD2 85 PIREEIHEh BY ad 056, SclLl 8d [ 1 the

art. The determnatl particu racti Ve CFRs with

di agnostic_informatdi gn_.ghout. the patient.'s eye and its_visual quality.

Thi s di agné%‘?%cg"ﬁ%ﬂﬁ‘? % eaPaE%‘E SER BECHENER SPTERFUKS SurgsTe igypisdly dravideshost i ¢
devi ces includin vefront sensors, topography devices, ultrasonic
pachynet er 8T b?‘%g?‘%r’% EemzoRia hyperapin.ay YORUETtregtment caustomifedact onet er s,
slit |anp ophthal noscopes (SLGCs), iris pattern recognition apparatus, and
ot hers, f otreatmeatnghé othgetindiiops, @s iappreciatbd/by thoseskilled lid thel artn Thae art, and by
other pertinent information that nay be supplied by the practitioner

i ncl udi ng Seteghioationsuf\ai pactivnian teffactentifdct s with diagndstit SforRatibe Mol e,
surgeon factors, and others. As used herein, the diagnostic platform 105,

not a part patent’beyd indantvisanl qality. This didgnbfRAndu® dsRl1b Eeld Veelohelfaflasy tO any
or all "of the appropriate neans for providing diagnostic Tnfor mati on

i ndi cati veofi ort M6refd Sﬁfc'-&ﬁcé@iﬁl&lﬁ@iﬁ%%ﬁvgﬁ;ﬂ?Eénsor%{lgp@%}%kgqehﬂéﬁe Input data

151 is fed to a calcul ati on nodule 1 Prefera cal curati on nodul e

R o L e PG
) DS OR s (CENS i S BB Al Benki 1
Roc hester, e)ya?nvgie\,( %Jelﬁ)appreciated by those skilled in.the art, and by other pertinent information
that may bg supplied by the pr.actition.er including surgical environmental conditions,

. particular patient data, sﬁrgeon factors, a‘nd others. As used herein, the diégno#_ic
p]étfonn 105, not a part of the invention per se, is. used to cbﬁectively refer to any or all
of the abpropriate means for providing diagnostic informatioﬂ indicative of the patient’s

~ refractive defect, Th¢ appropriate input data 151 is fed toa ca]culaaoﬁ module 150.

| Preferably, the calculation module 150 com;‘)rises'soﬁware that uses the input data 151 to
detgrmine one or more of an appropriate xhyopia treatment (MY n), hyperopia treatment

' (HYP,,), presbyopia treatment -(PBY.,), etc., 120 as shown. Asan iliustrative examplé, a
Zywave® wavefront sensﬁr (Bausgh & Lomb Incorporated, Rochester, New York)

‘includes a computer th_at runs software known in the ind'ustry as Zylink® 'abl'ation
combutation soﬁwa.ré. Zylink uses thé wavefront diagﬁostic data to determine an

appropriate shot file for execution by a laser platform such as a Technolas 217Z° laser.

Despite the fact that most ablation algorithms are determined-By the laser manufacturers,
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“includes a conmputer that runs software known in the industry as Zylink(r)
abl ation conputation software. Zylink uses the wavefront diagnostic data
to determine an appropriate shot file for execution by a | aset2d&ft 2888 m
such as a n 217Z(r) laser. Despite the fact t nost abl ation

al gorithnsJ(grg(@“gth?érm ned by the [aser manufacturers, /ﬁpz'ﬂ)%?:(&"?OOG WO
200- 1/ 002381 PCT/ EP2003/ 006776 surgeons constantly devel op personalized
nonogr ans based upon rel evant outcone. influencing factors which they have
determ ned optim ze their treatnent outcones. For exanple, a surgeon in
Hong Kong may nodify the calculated treatnent to the extent permtted with
a cust om zedurgems grastartiyaievedooptusmalind hombg s basePigonGelevaf bieBmEor | Asi an
patients. Simlarly, for exanple, a. surgeon in Florida may obtain
optinized sinfgbehly fagbisaatigstheyshave d@teﬂ;ﬁﬁé‘ﬁpﬁﬁﬁzew&ﬁir@atﬁa&ﬁ%h{éaﬂ#s” P dr am
that conpensates for humdity effects on outcone. Thus the calculation

modul e 150 %ﬂ@hgwgebﬁinm%@@ﬁ@g&%&%@%&%ﬁ%ﬁ%&%treat.nem

particul ar set of input data, rent custom ze

MY2) based LAk Bt f ] t data. Li.kewi se,, one qr nore
élypez opi a tFeat ngﬁrgliél?sgs %/%%Fogm%yae"épgn{é%f’%fcesr QRtPRiggd By eRic cortrstigpored

treatnents, ,qr ther &r nts can be determ ned by-the cal cul ation
modul e. ThesAélaréPaceheF{l%‘ststé .%@%ﬁ*ﬁmﬁwwg?‘?".‘?ﬁgﬂd? gy obtain optingzed supgvag | .
etc., in the Figure, 3. ch of these calculated treatnents becones a
cust oni zed BWF?’g?tqsl?gai FER OB theptmantpamqesara shat cerapensats/fon humlitab| ed
| aser platform 102 upon appropriate command. _ Advant ageously, via the
i nventi on, Pﬁf‘étslo&scé‘ltcoﬁffeat"fpb@ﬁ theraizulation ipeduderS Oaméydeatdnldné emkmipapia " so t o
speak, because - the instruction for execution by the |aser platform has
been cal cul tieanewXMafihhiseq updn a particylasetrofipat 824 rand Wdifferént'chfigmizZegf er ence
to Figure 4, the device-readabl e nmedium 134 has a data

. myopia treatment (MY>) based upon a different set of input data. Likewise, one or more " . - .

hyperopia treatments, presbyopic treatments, retreatments, lculstornized treatments, or
othe; treatments can be detenn{ned by-the calculation module. ' These afe _listéd as HYP;, .
HYP; ..., MY;, MY; ..., PBY,, PBY; ..., etc., in the Figure 3. Eac-h of these calculated
,tre.atments becomes a customized corrective instruétion 120 fhat is executable by an
enablled. laser plétform 102 upon appropriéte command. Advlantageously, via the
invention, the laser platform 102 has become a “dumb black box,” so to speak, because
the instruction for executiop by the laser platform has been calculated externally of the
laser platfonn. | |
. - With ﬁxrtfxer reference to Figpre 4, the device-r_eadable medium-l-34 has a data |
storage section 133 in or on which is pre-programmed fhe first corrective inétruction
refe_:rehce 132.. The first corrective instruction reference 132 corresponds to'- one or more
- of the encoded customized corrective instructions 120’ detérmined by the ca]culatién |
module 150, The data storage section 133-of the card medium 134 préferably has a data

storage capacity of 1000 bytes or less making the card medium a r'élati';/ely simple and
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"storage section 133 in or on which is pre-programmed the first corrective
instruction reference 132. The first corrective instructi og rﬁéér%ce 132
corresponds to' one or nore of the encoded custom zed corr &

i nstructwenReusbdds; det erm ned by the cal cul ation mdpkﬁE%@M wehe data
sterage section 133 of the card medium 134 preferably has a data storage

capacity of 1000 bytes or |less nmaking the card nediuma relatively sinple
and 11 1 2 DEC zf WD 20114/002381 PCT/ EP2003/ 006776 i nexpensi ve conponent
suitable for single or pre-set limitéd -use. The laser platform102 is

equi pped I r fur |'udes a
confi gur aﬁ&ggpﬁ?lsﬁg nggﬁe%ﬁ%l%%gﬁr-ggﬁggto?gg sfep1"ﬁ&£1d)‘g;’: iI% EZ')} e?ré)r g%ﬂ? ]gﬁhar dwar e
file that is ada ec Nk zet i ru ef.erepnce 132 on -t he
card medi u?ﬁeﬂ'é?ps Lg' 91?‘(;)&{'}?2 W@B%‘BH] td}stﬂg z‘%‘ﬂl“ ®frection. .
instruction .120 Eﬁcogpltlon the first gﬁtructlon ref erence by the
confi gur at FEHiepTation fig! %‘er‘@ eatipy filedd § s pr rabli 2 ardwire Al thafds | aser
platform 102 to execute the predetermni ned custoni zed corrective instruction
-120: In a sdapsideoirpeaspize shei infiructionsrefsesnenl ¥ grothe erdunestivks 03 4 drespamingt e a
single myopia ablation treatnment 120 based upon particul ar input data

151.. The usthe endodet eustersized sorstoion inthictiont 120\ Reasgniionaf thefedi um 134. . t hat
‘has a first instruction reference 132 stored therein which- corresponds-to

the code 12@inramaceRiende by thb corfiguatisd Hlei1ze ek aclwce@aﬁylebadlnasfow&étihﬁg 20 Use
of the card nediumin the laser platformand recognition of the

cor r espondjzeg ﬁldﬂﬁ)h&]q@tzltsaxécafeeﬁ@ﬁ}e&t%ﬁeh%uﬁ&a&wuéﬁédt%m &ioftf12b, unl ock

the |l aser platform for use and will enable the |aser platformto carry out

the particy ﬂlﬁnﬁ%ﬁﬁ&‘l‘i‘aﬁ&g t&oaarcﬁﬁ;,wﬁodm@muﬁl rgegﬁrg As g%@&%qlgguatg%}a' ve

surgery typicall'y requirés specific |npu fro

the 5178 Ofedign Pl idla B8R aftCHke Mfth Ghha' 131" ThELSE o thehlir SRRATWA 2° ation

f or

then need a card medium 134 that has a first instruction reference 13_2 stored ther—em‘
. ~which corresponds-to the code 120"associated v-vith the customized corrective =
instructioﬁ 120. Use of the card medium'iﬁ the laser platform and recognition of the
corresponding instruction reference by the configuration file will unlock the laser blatfomi
fof use and will énable the laser platform to carry out the pﬁculu éustomized' corrective
instruction 120.
L'.aser. corrective surgery typica]ly_requires specific input from the surgeon; for
| example, the size of the optical zone (OZ) which is related to the depth of ablation for a
, parﬁcul_ar tr_eatment and further which is a determining factor as to whether a partichlaf
treatment can safely be carﬁed out.‘" This type of information is usually input into the
~ system by the surgeon via a keypad 141 and a graphical user interface (GUI) 144
gsSociated with fhe lasér platform 102. According to a preferred aspect of the invention, _
the configuration ﬁlé 119, upon recogrition of a first corrective instruction r.e.ference. 132

corresponding to an encoded customized corrective instruction 120", will call up an
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and this wll beane

‘particular treatment and further which is a deternmning factor as to

whet her a . particular treatnent can safely be carried out. This type of

- information is usually input into the - systemby the surgeo?:zv[?]%c ?@Eeypad
141 and a graphical user interface (GUI) 144 associated wt

pl atform 20040023%1di ng to a preferred aspect of the iHET&ERIBIG0677¢ he
configuration file 119, upon recognition of a.first corrective |nstruct|on
reference 132 corresponding to an encoded custoni zed corrective
instruction 120", will call up an.12 1 2 DEC 2Q06 WD 2004/ 002381 -

PCT/ EP2003/ 006776 appropriate gr aphi cal user interface 144 which will allow
t he sur georappeopirispgrapiicat osef interfacati/ wiisclewitl aipwithe suigeoa té mput drecanfisat nent .
Thus, a custom zed corrective instruction for a nyopia treatnent nay
generate a giyfdefirMiiistigidaaifoctat trediment] The, ﬁaﬁ&omwecmdchmnmwoﬂﬁm zed
corrective instruction for a hyperopia treatnent, and so on. ln any event,

it is & neGessai.hRRdhl) ShehR diﬂ%@érﬁrgi'aﬁfﬁcﬂfus&hﬁtdf@e%%&e&l akh@rmthat the

first |nstruct| on reference 132 natch the custom zed correcti ve

i nstruction
Ire;‘ser(l;ncle 1 or ecg)rrleﬁ&{eﬁé&%ar f?rlédl eo?%jyeatrﬁ%}ﬁrf%tgg a secg g&ht éfse 123’
g angd. SUH Ci en on for.enabling the
| aser pl at?%?cﬁ?si"é'zcopg“ go&?pgr Te |t?1eslfisr t %?%){h %6 ‘?ﬂ’ﬂ ?he second
instruction _reference

3 may necgessarj | have to D code .
o i § o refresTog 1 S b GEomiRg Ep R ey st S oP SRLGTAC] SPra ARG 26 Rty

unl ock and enable the laser platform Mre preferably, a third instruction
ref erence 108 sseqnddpstivgtioneefesence) 1 70praqinthe card gpedige L3willmatch geacend o | aser
platform 1D such that only all three. matching instruction . references’ _

132, 123, 1&Kedrs’ and¢lys will e sanedessary fidsufivient opntiitiandpserabingghalsisémg t he
: Iaser -platform In this nmanner, only an identified user may. use an
identified plasem pi2abfeneamd the instanatipn 62Q. Eorparmpie thesecond istnictied ‘correcti ve
instruction. ther. second, third, and/or nmore :
reference 123 may necessarily have to match a user ID code along with the matchmg first
instruction refere_nce 132:in order to unlock and enable the laser platform. More " -
preferably, a third instruction reference 125 stored in the card mo_diiirp 134 rﬁust'
‘necessarily match a laser platfonn‘}D such that only-all three matching instruction
- referénces 132,123, 125 are necessary and sufficient conditions for eoabling the laSer
platform In this manner, only an identified user may use an 1dent1ﬂed laser platform to
carry out 2 part:cular customlzed correctlve mstructxon Other second third, and/or more
instruction references may be stored in the card medium. For example,.an instruction -
reference may corrésporid to an iris pattern code, or to an encoded LASIK flap thickness
_measurement. In the latter case, for example, a microkeratome platform may be adapted
. to accept the card medium and write to the storage section a lamellar code indicative ofor -
relatlng to ﬂap thlckness ‘When the card medlum is then engaoed with the laser platform,

- recogmtlon ofa partlcular lamellar code may be-a necessary condltlon for enablmg the-

laser platform.
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‘instruction references may be stored in the card nedium For exanple,.an
instruction. reference may correspond to an iris pattern codey b bipan

- encoded LASIK flap thickness measurement. In the |atter case, for exanpl e,
a mcrokeratonme platformnay be adapted to accept the card nedi and
wite t oVPHEMEPhge section a lanellar code indicat i"%’%?""ﬁ?"“”r‘el ating to
fl'ap thickness. Wien the card nmediumis then engaged with the laser
platform. recognition of a particular |anellar tode may bea necessary
condition for enabling the laser platform . 13 1 2 DEC 2006 WO

2004/ 002381 PCT/EP2 O 03 /11116 7 7 6 In another preferred aspect of the

i nvention as shoMhanotherprsfaried aspeetpf thedpyentipm ay shawn BuFigireld, the cexiui pped wi t h
a | aser platformdisablenent feature 135. The disablenent feature 135 can
be an el ectmeditm Bdrwillibe equippst nath adeset plktfiowndisablenent fBgttiredds. Taeconf i gur ed
In such..a manner to preset the nunber of uses of the card nediumto enabI e
the | aser pdighleouent foRtueé t35adah e aeledtroniy droie f Stibrkadi- I6RMndnd28s BlaS
disable the laser platformafter each single use. Alternatively, t e card

medi um 134 wonfghed i £0k a MaRskr td ﬁ’r’esett‘ﬂie HSer Hfsesciik dafd tn@ﬁp.{notggn aw red

singl e use on each eye of the patient. new car medi um w

for each usge ﬁgertd]ﬁfdrﬁls Preferhbly SeaSteldrd ngdfdﬁx 34 ¢ ﬁll’)h }[esrt%thr :ﬁ l}ig%@:la%ea the

card provider. Wth further reference to gure aspect

foth . _ 304,
302, 20'7“?**%*‘5%“‘61%%??%@ sl 158" SRt e oo Seul G frarmed ™

characterrzfes t he | aser (P 31@? assgn t.hr ough .t he aperture on its way to
the target SUMLRYES PRt 15 b fopp afa Suele pge ?’1 qaGR eyenf dhe Retient. denew carde to

Fr gure 6, one_of th E apertures 304, referred to herein as a "soft-spot”
aperture, fagdium will e Fequired foreach uyg gf ”[’frla?%,rﬁim& Seﬁglgalp@ntammtyrstmtuumfo%%

surrounded by a. plurality of snaller
: the card provider. _

‘With further referenee to Figure 4, another preferred aspect of the invention - - |
_shows the card medium 134 with one or more apertures 304,302, 307, in an aperture
_ rnask 311. Each aperture shapes and/or charactenzes the laser beam passing through the
aperture on its way to the target surface. Ina preferred aspect illustrated with reference
to Figure 6, oue ef the apertures 304, referred to herein as a “soft-spot” aperture, has a
central, directly transmitting aperture portion 305 eurrounded by a. piurality of smaller,
diffracting apertures 306. The directly transmitting portion 305 of the aperture 304
essentrally determines a beam spot dxameter while the dlﬂ'ractwely transmlttmg
: port-ion 306 generates a particular heam energy proﬁle_ which, in an exemplary .case,"is' a
- soft-spot preﬁle. Figure 7 illustrates a soﬁ-spot profile 400 which has the form of a
truncated Gauesian distribution. Preferably, the directl)} transmitting portion 305 of
. aperture 304 has a dtarrneter of 3mm for directly transmitting the laser beam upon proper
alignment, producing a.2mm beam diameter spot on the target surface. Another aperture :

' 307 is also a soft-spot aperture, preferably having a directly transmitting pertion diameter
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“diffracting apertures 306. The directly transmtting portion 305 of the
aperture 304 essentially determ nes a beam spot dianeter, while the

- di$ractively transmtting portion 306 generates a particul ar ‘peagpcco@pay
profile which, in an exenplary case, is a soft-spot profile. Figure

i |1 ustrat 89 HW0E@Y2IRIspot profile 400 which has the for®cofEPavo3bircamscat ed
Gaussi an distribution. Preferably, the directly transmtting portion 305 of
aperture 304 has a dianeter of 3mmfor directly transnitting the |aser- beam
upon proper alignment, producing a 2mm beam di aneter spot .on the target
surface. Another aperture 307 is also a .soft-spot aperture, preferably

2004/ 002351 ERFPEbIBES s e Tl (o BRREE (pkiate 2, SoHE SBRA beam on

target. Aperture 302 contains only a . .direct]y.transmtting portion used
for beam f | BEFRIE "ca_gfrf"g?n&tplogf?n '“f?ftf\é/),r g?aﬂéﬂ‘begfﬂca%%f’?ﬂn%“s’ I’[S%abﬁp-@F@Pﬁb'l'y has
two soft-spot apertures 304, 307 of different overall dianeters, and a .
hard spot aptRigtesabinhas twe soffrepgs apsrtures 3y 3070f diffsasnt pyesplbdiameternardia  and
positioning of . the card nmedium 134 in the |aser beam path of the nodul e
102, two di hardspettappaunn38pas shaynyie FigisnmS.sUpercproper ajigiment ang positechingnéfo t he
exposed cornea surface.'. Preferably, the two spot 'sizes on the corneal
surface wi | thelverd2nediumd34 imthe laser &etnp path iof the piodale 02, toasdifferent bem@ipsi sm 300,
as illustrated in Figure 8, is used to position and align the card 134 in
the ... . . liasean baeniveiabbpiofecied@ntoitle bepod@Pcorittarsaifhen PRererabis, B 4wo. ¥ and
pressure points 224x,y are. used as follows: the fixation points 222,,y
conpri se t hgRe sihey sHe dortivdl bitehes wili il ahd dh. AN &%smdtld piebdufe ﬁ%?g&‘ o
accuracy into a card holder 226. 'The. card 134 is pushed into the_" hol der
226 fromri |48bt 4 i i-B gFi WA o) N P 2 I 227 of
the card t%gihﬁggmfﬁg’a%sﬁgﬁt%ﬂg?gﬁq%g .8: fsglgéc?et '? %Slg(g% %Agnél ‘%ﬁé"é" °§%9§?‘qﬁ%é'car d
(oo L Xl BBl Bl i e A h 0BT Ry s 12, BRI fhebsled JoSGE 55,3980 S0 1P

fixation porn pressure poi

used as follows: the fixation points 222, , comprise three hardened cylinder p_iris that are - -
press fit with high accu:_‘aéy into a card holder 226. The card 134 is p‘p_sheci ifto the”
holder 226 from right to lef (as viewed in Figure 7) untl the left edge 227 of the card
“tOI-lCheS ﬁxation poiht 222, arid the bo&om edge 229 of the card touches fixation points.
222, aﬁd 222,,. “The card is fixated agéinst the ﬁ_)-;ation poihts by pressure ?oints 2-24,,
224, which, preferably, are springs. By manufacturing the card '134 ‘with high precision
such that the exact léqatioﬁ (;f the apertures are knév(m, and the ﬁxaﬁon points engage the
- card edges at the same loqﬁﬁons, répeated~positic;njng of the éar_dshas s_hov}n a measured

accuracy of 5 um or better. The interested reader is further referred to U.S. Patent _Nos‘.'
6,090,100; 5,683,379, 5,827,264; 5,891,132, all of which are herein incorporated by
reference in their entirety to the extent allowed by applicable léws and rules:

Referring again to Figure 7, a preferable tmﬁcated ‘Gau's'sian ablation profile (or -
spatial intensity distribution) 400 passed by the 3mm soﬁ-_séot apeﬁure 304, is showﬁ;- 'In

the figure, the proﬁle is normalized and only one-half the profile 400 is illustrafed, solely
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"224y whi ch, preferably, are springs. By manufacturing the card 134 with

hi gh precision such that the exact |ocation of the apertureg,apgec logpwn,
.and the fixation points engage the card edges at the same |ocati ons,
repeat eQypanihi2e$li ng of the cards has shown a neasuredr/Eeoguwercy of 5 pm or
‘better. The interested reader is further referred to U S. Patent Nos.

6, 090, 100; 5, 683, 379; 5, 827,264; 5,891, 132, -all of which are herein
‘incorporated by reference in.their entirety to the extent allowed by
applicable laws and rules. Referring again to Figure 7, a préeferable,
truncated GRugsplity abihaidrawing)iviedidgant@stood fat ttelfull prio@Rsi00ywalidbe adift | on)
400 passed by the 3mm soft-spot aperture 304, 'is shown: In the figure, the

profileis ﬂﬁﬁBﬂZﬁlabaﬁ%@&diﬂQ@a&is%?%hfﬂ 7 THeel ith QpdrhRe 0P woiIdigatsust r at ed,
solely 15 1 2-DEC 2006 WD 2004/ 002381 PCT/ EP2003/ 006776 for sinplicity of

t he draw ng, .i j 0Q . -0f ] %\Qgﬁl‘_ s i f
mrrored a lgﬂfﬂ; ? tbﬁgh%%ﬁgﬁéﬁgx?‘g 0 |eéﬁ1d?é:t3%k].e_} qsﬁégﬁm%%ggta re %B%%lvxégul d
pass-a simlar, but narrower rofile. .As can.be seen center portion 401
P tho aperPlidanphrrandaffae, Hupes 5ieg 462 Pe A pRAR aods FSREREVERED 1 e
402 of the profile 400 s .contipuous with, the portion 401 and is_rounded.
The porti 0@5M1?%4(Hr@fiésr%P%ds]%‘?@Pﬂoe 4&%&!?”‘1%?8&%“1?&"" Ut 108 r3igs i | e
and- ext ends across about 60-80% and nor e preferably, across about 65- 70%
‘of the probfthe piofile andrgxtends agroas FopIOrR0%.aandhmars pagfeiahlycrrspssabBRESshol d
point 404 at which the eye tissue ablation intensity threshold is no

| onger r eadh%hf thdprofilerd6Pi |A¢ a4€lain poing secheas ah lintensity tkespoldrpoins 464 fat or

di m ni shes as a substantially square, vertical, or truncated . = edge 406.

The abl at i @hidhthesyealsshecubthtian jntetaity thirdshold is mo lohger acaehéd) dvarprbfile b ..ar t . .
The. amount ". of, energy falling belowthe threshold for ablation is

pref erabl y ,algguly gifckiPdrdps $F or@iminishé ab @lsabstamiglyisqueres Res SR druayatkie
profile 400. The apparatus enbedi ments described herein. naturally support
met hod edge 406. The ablation threshold and any variations in it are known in the art. The.
| amouxitlof .energy falling below the threshold for ablation is preferably about 5%"‘o_r less of.
~ the totaj énefgy encompassed by the profile 400.
The apparatus embodimenfs described herein néturally support method
" embodiments acc:ording to the invention. A preferred embodifnent is a method for
controlling a laser vision correction system that iﬁvolves; p‘rovidin'g', toa ﬂﬁd party, a
device-readable medium (134) as séf forth hereinabove, for use in a laser platform (102)
to enable and execute a particular custorﬁized corrective instrpctibh. _Sincé provision of .. .
'_ the card medium forms _the basis of an anﬁixity model for the card medium provider
(typically thé laser maﬁufacturer), a singlé or preset use limitation (135) enabled by the .
card medium (134) promotes business traﬁsaction between me card supplier and the laser
user.’ This is commonly referred to as the “per-procedure” model. In an aspect of this

embodiment, the remunerative structure may be set according to the type and/or number

of customized corrective instructions corresponding to the first instruction reference

16



“enbodi nents according to the invention. ' A preferred enbodinent is a
method for controlling a |laser vision correction systemthat involves

: providing, to a third party, a device-readable nmedi um (134) 18@[)5et2008)rth
her ei nab ¥)e2mw09% use in a laser platform (102) to enable and execute a
particul ar ‘custom zed corrective instruction. Since proVFE"6H6FC. . . the
card nediumforms the basis of an annuity nodel for the card nmedi um
provider (typically the |aser manufacturer), a single or preset use
limtation (135) enabled by the card medium (134) pronotes business
transactio t ard su and the laser user. This is comonly
referred tgu %%{(‘ﬁﬁ pﬁgr%y B%thf@%m %déaf‘aml?lﬁ aa‘f‘}’y%‘ﬁéé‘taydﬁm‘ttﬁ% oBPFrhodi ment |
t he rerrunera[i?ove sfructure may be set accordi ng to the type and/ or nunber
of custom 2 WP@d?ﬁeﬁerqcﬁ%‘trP%‘&ﬂ%ﬁgeW PaUGHS Basenand 10 ¢ustoniizedimyopia
instruction reference 16 1 2 DEC 2006 WD 2004/ 002381 PCT/ EP2003/ 006776
suppl i ed orPr%Feﬁ)‘ﬂ'F%Wbpérsekﬁrwﬂﬁ@dﬁaﬁﬁanS@dUmahpi@pt datptyis caddianionay- plan to
perform 1,000 nyopia |aser procedures within a general patient base, "‘and
100 cust omnmldle maygenerategmwocifierere snyapiahtiaatrsens elgeﬂﬂmﬁ&sscﬁ:ﬂ{tedbaeiﬁean@@ed upon
the input data, the calculation- nodule may generate two different myopi a

treat ment . ah@mnmmtmsmmwpedreafmparda ¥etomized¥nibpid @St om zed
myopi.a treatnment and a custonized nyopia treatnent. = Accordi ngl y, a user

may pur chagecdrdf@y, &akd $nd Pk 1n@306ca}dsfc%£ta1m¥g°411iﬂ§9mh{&ﬁﬁgkh%&? fbn Zref erence

that will enable the |aser platformto execute only a non=cus ed nyopi a

. treatne Slml t he .user
pur chase 18%&%2?&32%%%2@1%'6 I latE’as tg%\ r%ténd}é? SRR ?Wéﬂ mepian iad

reference reco ed t h aser I atformto execute
a custom zté%%\oq{p%tasf’ 1%-(;'tnf’ o4 apcor? PIIFRIE S gﬂfa‘éaf &Fuﬁ%ﬁ}@a APurefiass Hieardss ost

per card. unlthb nht he n custom zed enahling cards. Thus, the -
r emunerat i V& Eychfas P st gt ”tgr‘%%‘&té‘tw& ’?ﬁ&ﬁ“ﬁé“@lﬂaﬁfﬂcmddpsmbﬂme type

of treatne
r‘|he laser platform to execute a custonuzed myopxa treatment. These cards w1ll have a

. different cost per card unit than the non-customized enabling cards. Thus the
remuneratrve basxs of the card transaction can be structured upon the. type of treatment
number of treatments, or other factors enabled by the parncular code or codes stored on
the card medium.

A related embodiment describes a method for controliing a laser vision correction |
system that involves generating a customized'corrective instruction for correcting an
ophthalmic reﬁactlve defect based upon dxagnostxc information mdxcatlve of that |
refractrve defect; encoding the customized corrective instruction; _providing a transferable,- ,
dewce,—readab]e medium having a storage structure that contains a first corrective -

. instruction reference that corresponds to the encoded customized co_rrectiv_e_ instruction;
and providing, in a laser platform that is adapted to receive the device-readable medium, a

means for recogmzmg the first instruction reference as a necessary condmon for

enablement and execution of the customized corective instruction., In a preferred aspect,
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"nunber of treatnents, or other factors enabled by the particul ar code or

codes stored on the card medium A related enbodi ment descry pegcagggt hod

- for controlling a laser vision correction systemthat involves generating

a custoru,(;g‘gujp&g%]ecti ve instruction for correcting apcr/eepbidvalmmi c

refractive~derect based upon diagnostic information indicative of that -

refractive defect; encoding the custom zed corrective instruction,.
providing a transferable, device-readable nmedium having a storage’
structure that contains . a first corrective instruction reference that
corresponds, to the.encoded c3_‘;g]storr1' ed cor ectiv? |}ggtg uction; and

provi di ng, tPHTezopxNtian mepnsipdhdss ¢ ropfisprationfisan thedasey dhgigpon -

devi ce-readabl e redi um _a.. neans for recognizing the first instruction

ref erence dscqgnitiomed dhg rstipfuriiorosioreaee ands aptienslivita ssppndemdionthish of 't he

custom zed corrective instruction. In-a preferred aspect, 17 1 2 DEC 200

WO 2004/ 00268¢himCinsERIpD3ILBEER Mhictheprrespmnd i & iuser IPsador a faskupletfornalD,

configuration file in the laser platformthat upon recognition of the

first instfucéianiple, eblrupnogrtiolr gaphicad nsdrliyterfaceSecaidilionaldiatd inpilti bytthe

mat ching instruction reference which correspond to a user ID and/or a | aser

pl atform | RurgebRr W&ﬁﬂﬁrﬁpﬁﬁﬁhh&, 1hR afpRAL H&seiYd HefRRBbFALIIUER exhipig! f ace

for additional data input by the surgeon. Upon appropriate input, the

appar at us 4asiibh ARaRPIRIIRARPHE 18 Seom ol ar RN 8 scri QT iELiRH 140

mediumin the [aser beam path and defll er a serles.ol}J esired T-aser beam

pul ses to the pat.} LS s e ' € S| treatnent for .

correcting pgiras_eg t?_lgggsntlén P %%@%v@ﬁggﬁg%{ﬁ%%}%%& %g?tggﬁtﬂéggor"eefﬁ%?’i %geaa%f ect ..

- . Based upon the.foreqgqjng,. it can .be yreci ated that the card nedi um 134
i ncl udi ng t“??@r?"ﬂgs"lmgﬁéet'?WETtisdﬁé?cé‘?’%ij%g%é 132 has greatly éenhanced the.
flexibility of .the . . - - o

_ .Based upon the foregoing, it can be appreciated that the card medium 134 -

including the first iﬁstru(:_fion-referenc'e 132 has greatly enhanced the flexibility of the
" vision correction system on-several fronts ov_er't'l'l.g' prior art technology. Whereas,
tfaditionall)l!,'a sixig]e enéblement-fype card was required for each 'prQGédufe at ; set fee
per card. urlit? according to the invention:a variety 6f pre-.pr.o.grammed,
en-a-blern'ent/instrul-ctiox.l cards priced aqcorﬂing to card/system enabiémérit features are
~ made avai_lal_)le for use in a simplified laser platform.. |
Notwi__thstandihg.the preferred embodiments specifically illustrated and described .
herein, it will be appreciated that various modifications and Variati-o_ns of the instant
-invention are possible in light of the__descn'ption set forth above and the ébpe'nded claixﬁs,

without departing from the spirit and scope of the invention.
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"vision correction systemon-several fronts over the prior art technol ogy.
Whereas, traditionally, a single enablenment-type card was required for
. each procedure at a set fee per card. unit, according to thﬁ dﬂ:—; Lon: a,
vari ety of pre-progranmed. enablenment/i nstructl on cards pri % cé8¥di ng
to card/ system enabl enent features are nade available for use in a
sinplified |laser platform. Notw thstanding. the preferred enbodi nents
speci ficaldy ustrated and described herein, it will be appreciated that
vari ous rr@ﬁ%tl ons and variations of the instant invention are possible
in light of the description set forth above and the appended cl ai ns,
wi t hout departlnI% fromthe Sglll’lt and scope of the invention. 18 1 2 DEC
2006 CLAIMS 1A Isqradsien 6orqcin SHHFBOMIR 8Pt em conprising: a cal cul ati on
modul e (150) adapf&fhdod FRagleV@ S0)RedptétRtardcthit)inped dith r(gst)oredaatm@ to a
refractive defect of a patient's eye and to calculate a custonize
correchi veefravsive defeconf a paoit’strys é‘ﬁd upsplcylatep FH‘F{SQIP‘ZH%FQ”"?%%“%QCBW at ed
custom ze rrective il Ci.l.0 i salxoyl ation
modul o ac (A RGBTt Dy hls” Bl PAaic LG By Slclof elzo)
correspongheih@ rédidnpria- pdi@gecAcIEebnf infaiulcasr arc tangedddn sustamidedn conrestige ence
(132), 10 a device readable n&ijl um (134) incl udi a_storage struct.ure
(133) haviimgructenr@d0y heRESSROHNE d9sf RICTRQ&EfmMS ag‘%l‘eorrec? 'fedtive
instructi QB¢ Fe%fcg @Q?e (132) corresponding to the encoded custom zed
corrective instruct (120'), and a |laser platform (102) adapted to
recei e t he me di dm1¢e13eh)dablmdmechmb1 €B4) oncladimgua starpge Eaaleii (zléé) daYipgct i ve

t t 2 t f t
| netruct i R BREE o 193} ol Pes FORtg BOTNE dheBeudr dlrdlee e e

corresponding to the encoded customized corrective instruction (120°), and

a laser platform (102) adapted to receive the medium (134) and enabled to
execute the customized corrective instruction (120) upon a necessary recognition of the
15  first corrective instruction reference (132) corresponding to the encoded customized

corrective instruction (120).

2. The system of claim 1, wherein the medium (134) has stored therein at least a
second instruction reference that corresponds to a second encoded corrective
20 instruction, wherein a recognition of the correspondence by the laser platform (102)is a
necessary and sufficient condition for enablement and execution of the customized

corrective instruction (120).

3. The system of claim 1, wherein the calculation module (150) is external to the

25  laser platform (102).

4, The system of claim 2, wherein the calculation module (150) resides in a

diagnostic platform (105) that generates at least some of the input data (151).

30 5. The system of claim 1, wherein the calculation module (150) is a computer

software routine running a laser ablation algorithm.
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“corrective instruction (120'). 2. The systemof claim11l, wherein the medium

(134) has stored therein at |least a second instruction reference that

- corresponds to a second encoded corrective 20 instruction, Wiergid s
recognition of the correspondence by the laser platform (102) 1s a

necessary and sufficient condition for enabl ement and execution of the

custom zed corrective instruction (120). 3. The systemof claim 11, wherein

the_cal culeat i Ogrpggﬁéiéﬁ sz?ciﬁﬁmﬁm { Syifxdif rtﬁ@inlphpde{tb?lsl;@s Inasativobak kerani(d 02) .

4. The system alm erein the calculation nodule (150) resides in a
di agnost i defetaf ar pa(idros) eydhaandgtheecesiernizad doggstives arpEruehion KEMPAHPSt aat a

(151). 30 5. .The system of claim wh i i dul i
a conput eraglaE‘B‘F fr\?\%{%@nf Wﬁ??ﬁ@nrlﬂﬁﬂﬁ}%gtoég%g@gtp Eg%f%? iklgi#%f:ﬂggpi {Tﬁmu EQ( 15(2)) DIESC
20 6. The systemof claiml, wherein the input data (151) is indicative of

a refractive defect of a patient's eye, and the custom zed correctjye
i nstrubti dn corpei sstennef chaimabi grhereirk dhgrapttomped rqoEierbye i"?ﬁr@ﬁ%ﬂ%ﬁ&\fr enedy

the refr a%%klvggéjseg ﬁﬁ%a‘lit}? Rggl)ﬁ:g%t §¥§6rﬁ%9t:oﬁ«%c"i‘iivg‘li&’truw(?{sedeﬁnh@% sstieni zed

corrective TAstruction conprises a plurality of different custom zed
correct i vefidist visiohicortsctibaf treatmenta sel ection of | aser vision correction
treatments. 8. The systemof claim2, wherein the second encoded corrective
instruction refers 10 to at |east one of a user ID and a | aser platform

ID. 9. Thg systgnOQfief & hit 2 W EINh@sdcBhdbnddikd cStr&dtR@andiRGoN esfest  Of
all of the instruction references is < 1000 bytes. 15 10. The system of

cl ai miD, ftamt leest onewope usirdp andgrlagshipbdformdBr i nterface, GUI, (144)

9. The system of claim 2, wherein a total data storage requirement of all of the

instruction references is < 1000 bytes.

15 10. The system of claim 1, further comprising a graphical user interface, GUI, (144)
operably associated with the laser platform (102), and a configuration file (119)
operably associated with the laser platform (102) and the GUI (144), wherein the
configuration file (119) will initiate a particular GUI associated with the customized
corrective instruction (120) only when the corresponding corrective instruction

20 reference (132) is recognized by the configuration file (119).

11.  The system of claim 1, further comprising a diagnostic platform (105) in
operable communication with the calculation module (150), wherein said diagnostic
platform (105) is a source of the input data (151), and wherein the calculation module

25 (150) is a software routine resident in the diagnostic platform (105).

12. The system of claim 11, wherein the diagnostic platform (105) comprises at least
one of a topography device, a wavefront sensor device, an optical coherence
tomography device, an ultrasound pachymetry device, an autorefractor device, a slit

30  lamp ophthalmoscope device, and a subjective manifest refraction device.
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"operably associated with the laser platform (102), and a configuration file
(119) operably associated with the laser platform (102) and the GUJ (144),
: wherein the configuration file (119) will initiate a particular GU
associated with the customzed corrective instruction (120) 1&nPyC it the
correspondi ng corrective instruction 20 reference (132) is recognized by
the configuration file (119). 11. The systemof claim1, further conprising

a di agnostit platd Q& d08dinl 1 wRREH ARSI B Feihb AR t10h ré¥etcRBe g@byw ation
nodul e (150), wheréin said dlagnostlc platform (105) is a source of the

i nput dat aa he&s3ary 4wl naher mfﬁcmmecmmmafqrowahb@ml@ lazgr plafoym {($02) to

sof twar e ro%glne rqslq% hed%ﬁ% o % #(5 platform (105). 12. The system
of claim 1% WRar 8?8“&% 3|agnos Ic orm (105) conprises at |east one
of a topography device, a wavefront sensor devi ce, an optical coherence

toanr%Phy device, an ul trasound pachynetry gFVICE an autorefracto

device,” a Kit @D”F?Hboﬁﬁﬁ@hé$ﬁB%EGB@“U@@FE “W%ﬁP@P%ﬁﬂﬁ%ﬁﬁPW%rﬁﬁHEkest
refracti on.gdeniice instlicttor? rHefen€d Qred 3n s-zmlestéyd%tt aRuRfurl (337 WheVdieTsgian said

first corrective instruction reference (132) iS a necessar but not a
suf fi ci ent secompaorentivé orstrectidi iefigenchds h asessapy hutfrmtms@ﬁ_mgnttcompem tere a

e om ( 10000 prcioce BRI Ro belne o T SUEHPRLRIE R ehen i on

reference stored in said storage structure (133), wherein said second
corrective instruction reference is a necessary hut not a sufficient

conponkht tor  Ehtapystery of Klaimdde wherean therfirsi aqtertive inspetipnerefgience (48 zed
correcti Veada*[‘%é Uééfcbx‘th‘ Sapfellive é@s&&tioﬁhf‘eﬁ%ﬁé@fﬁr@f tuﬁe@dn%li&a ionN&frfkiBnd e

first corrective Tnstruction reference and secon ¢orrective
i nstructi ocomgdnensfoetharceecution o the cuatomized coufetiivd mstructioarh2i)dytthe faser t he

execution of the custom zed corrective instruction (120) by the | aser
platform (103, (120) by

15 16. The system of claim 14, the medium (134) further comprising a third, readable,
corrective instruction reference stored in said storage structure, wherein said third
corrective instruction reference is a necessary but not sufficient component for enabling

the laser platform (105) to execute the customized corrective instruction (120).

20 17. The system of claim 16, wherein the first corrective instruction reference (132),
the second corrective instruction reference, and the third corrective instruction reference
are, in combination, sufficient components for the execution of the customized

corrective instruction (120) by the laser platform (105).

25 18. The system of claim 14, wherein the first corrective instruction reference (132)
and the second corrective instruction reference have, in combination, a data storage

requirement < 1000 bytes.

19.  The system of claim 16, wherein the first corrective instruction reference (132),
30 and the second corrective instruction reference, and the third corrective instruction

reference have, in combination, a data storage requirement < 1000 bytes.
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“platform (105). 15 16. The system of claim 14, the nmedium (134) further
conprising a third, readable, corrective instruction reference stored in
said storage structure, wherein said third corrective instryction
reference is a necessary but not sufficient conponent for engtﬂ Pﬁ@ 2008

| aser platform (105) to execute the custom zed corrective instruction
(120). 20 17. The system of claim 16, wherein the first corrective

instructiog re ﬂ@%ggt@m((;f:?@z)lm 14, Rhe3ER PseCbd E5itdcHBe IRGLEMT teBedRfHRL ENCeE,
and the third corréctive instruction reference are, in conbination,

suffi ci enta ropprmanmsd torrespoadece tuiet lexst ofic oFan owetdehiseedD apden ereddod
instruction éﬁéq% by .the | aser platform (105). 25 18. The system of claim
14, wher ei'®® Y&t corrective instruction reference (132) and the
second corrective instruction reference have, in conbination, a data
storage requirenment < 1000 bytes. 19. The system of cIa|n116 wherein the
first &orr2dcti videisystemuef ¢loim tefwheseindh QM)COWE’SGV%W&W%@“ST@@@HH b3t fective

o e BRI REE coRlebohfhot ) Epleﬁﬁrorng%tf'a}{%nb&ﬁ?o%glt f19nd L LRERRES

have, in e requirenent

2006 20. 1a'§aep&yﬁshemmof claim 14, V\,her ein the second corrective instruction
reference has a pre-progranmed correspondence to at | east one of an
encoded user |ID and an encoded |aser platformID. 5 21. The system of

claim 16, jsher efy spbemtémﬁnpprm@ﬁ{eam {133} fd%ﬁIef ebmpfifE QREBleRNBS Aeans

pre-programred correspondence to at | east one of an encoded user ID and an
encodd@ I(aiﬁ)rfophmthtgthe emblanent Dif thedgser platfofm € 1Q5)rie a pre-prs npwdELEl Y$¢84)
further conprising disablenent nmeans 10 (135) for limting the enabl enent
of the laser platform (105) to a pre-set nunber of uses.

23. The system of claim 22, wherein the pre-set number of uses is a single use.

24.  The system of claim 22, wherein the pre-set number of uses consists of two uses

15 limited to a single use for each of two eyes of a single patient.

25. The system of claim 1, the medium (134) further comprising a beam

transmitting and characterizing feature (311).

20  26. The system of claim 25, wherein the beam transmitting and characterizing

feature (311) comprises an aperture (304, 302, 307).

27.  The system of claim 26, wherein the aperture (304, 302, 307) comprises a
directly transmitting portion for sizing the beam and a diffractively transmitting portion

25  for shaping an energy profile of the beam.

28. The system of claim 27, wherein the beam energy profile is a truncated

Gaussian.

30  29. The system of claim 27, comprising two apertures (304, 307) having differently

sized directly transmitting portions.
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©23. The system of claim 22, wherein the pre-set nunber of uses is a single
use. 24. The system of claim 22, wherein the pre-set nunber of uses
consists of two uses 15 limted to a single use for each of L&qﬁg¥%ﬁﬁof a
single patient. 25. The systemof claim1, the nmedium (134) fuft
conprising a beam transmtting and characterizing feature (311). 20 26.
The system of claim25, wherein the beamtransmtting and characterizing
feature (33}1) S t ( f

cl ai m 26, gner ok PRETa R Ares. e lirisi ol Bpendl GRS M 9
transm ttidigcpptransomitti@rpesiiai.ng t he beam and a diffractively transmtting
portion 25 for shaping an energy profile of the beam 28. The system of
claim 27, wherein the beamenergy profile is a truncated Gaussian. 30 29.
The system of claim 27, conprising two apertures (304, 307) having
differently sized directly transmtting portions. 22 12 DEC 20 30. The
systemof claim?29, further conprising a third aperture (302) having only a
directly transmtting portion. 23
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