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REIVINDICACIONES

1 Un método para proporcionar abordaje dentro de
un ojo durante un procedimiento quirfirgico oftalmolégico,
el cual comprende los pasos de

proporcionar un dispositivo de alineacién de entrada
el cual es configurado de tal manera que proporciona una
apertura de entrada en la conjuntiva y esclerftica del
ojo y mantiene tal apertura de entrada en la conjuntiva y
esclerdtica alineada durante el procedimiento quirtirgico,
e

insertar el dispoeitivo de alineaci6n de entrada en

el ojo para asi formar las aperturas de entrada

2 El método segiin la reivindicacién 1, en donde
el dispositivo de alineacién de entrada proporcionado es
de tamafio tal que cuando el dispositivo de alineacidn de
entrada es retairado del ojo, la apertura de entrada
formada en la conjuntiva y esclerética se cierra sin

utilizar suturas

3 El método segfin la reivindicacién 2, en donde
el dispositivo de alineacidn de entrada proporcionado es
de tamafio tal que cuando el dispositivo de alineacibén de
entrada es retirado del ojo, la apertura de entrada se

cierra por s1 sola

4 El método segln la reivindicacién 2, el cual

ademds comprende los pasos de
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proporcionar un instrumento quirGrgico que tenga un
extremo operacional para insertar a través de la apertura
de entrada en la conjuntiva y esclerdtica, una porcidn
del extremo operacional tiene un didmetro de seccidn
transversal no mayor a un calibre 25, e

insertar el instrumental quirfirgico a través de las
aperturas de entrada al ojo

5 El método seglin la reivindicacién 4, en donde
el 1instrumento quiriirgico es seleccionado entre el grupo
consistente en un cortador vitreo de alta velocidad,
forceps, tijeras, Pick, fuente luminosa, léser,
dispoeitivo fragmentacidn, daspositivo de diatermia, y

aspirador

6 El método segin la reivindicacién 2, en donde
el dispositivo de alineacibn de entrada estd en la forma
de una cénula metdlica, una cdnula polimida, un separador

de alambre, y un miembro tipo calzador

7 El método segin la reivaindicacidn 1, en donde
existe una pluralidad de dispositivos de alineacibén de
entrada proporcionadas y en donde el paso de insertar
incluye 1insertar cada uno de 1la ©pluralidad de
dispositivos de alineacidn de entrada para asi formar una
pluralidad de aperturas de entrada en la conjuntiva y la

esclerStica

8 El método segln la reivindicacién 7, que ademés

comprende los pasos de

Va
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proporcionar un instrumento quiriirgico que tenga un
extremo operacional para insertar a través de la apertura
de entrada en la conjuntiva y la esclerftica, una porcidn
del extremo operacional tiene un di&metro de seccién
transversal no mayor a un calibre 25, y

ineertar la porcién de extremo operacional de por lo
menose un instrumento a través de una de la pluralidad de

aperturas de entrada

9 El método seglin la reivindicacién 1, que ademés
comprende los pasos de

proporcionar una cénula de infusién que tiene un
extremo operacional para insertar en el ojo, el extremo
operacional tiene un difmetro de seccibn transversal no
mayor a un calibre 25 y estd interconectado a una fuente
de infusibn, y

insertar el extremo operacional de la cénula a

través de la conjuntiva y la esclerftica

10 El método segfin la reivindicacién 9, que ademés
comprende el paso de cerrar las aperturas sin el uso de
suturas en la conjuntiva y la escler6tica formadas por la

cénula de infusién insertada

11 El método seglin la reivindicacién 1, en donde
el paso de insertar incluye insertar el diepositivo de
alineacién de entrada dentro del ojo de tal manera que
las aperturas de entrada en la conjuntaiva y la
esclerdética estén a un &ngulo con respecto a una normal

al ojo
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12 El método segliGn la reivindicacién 11, en donde

el &ngulo es mayor a 45 grados con respecto a la normal

13 Un método para tratar el segmento posterior de
un ojo, el cual comprende los pasos de

proporcionar una pluralidad de dispositivos de
alineacién de entrada configurados de tal manera que
proporcionan una apertura de entrada en la conjuntiva y
esclerStica del oj0 y mantener la apertura de entrada en
la conjuntiva y esclerb6tica alineadas durante el
procedimiento quirGrgico,

insertar cada uno de la pluralidad de dispositivos
de alineacién de entrada dentro de ojo,

insertar una fuente luminosa a través de la apertura
de entrada formada por uno de la pluralidad de
dispositivos de alineacién de entrada e insertar un
instrumento de corte/aspirador vitreo de alta velocidad
en otro de la pluralidad de dispositivos de alineacién de
entrada,

retirar gel vitreo usando el instrumento de
corte/aspiradoxr vitreo de alta velocidad, e

implementar un procedimiento correctivo para la

retina

14 El método seglin la reivindicacién 13, dque
ademds comprende los pasos de
insertar una porcién operacional de una c&nula de

infusi1én a través de la conjuntiva y la escler6tica, y
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mantener el espacio intraocular al infundir un
fluido a través de la c&nula de infusién,

infundir un primer gas a través de la cénula de
infusi6n mientras se aspira fluido vitreo, y

intercambiar el primer gas infundido con un segundo

gas siguliendo el pasoc de i1mplementar

15 El método seglin la reivindicacién 13, en donde
el dispositivo de alineacibn de entrada proporcionado es
de tamafio tal que cuando el dispositivo de alineaci6n de
entrada sea retirado del ojo, la apertura de entrada
formada en la conjuntiva y la esclerbtica sea cerrada sin

el uso de suturas

16 El método seglin la reivindicacién 15, en donde
el dispositivo de alineaci6n de entrada proporcionado es
de tamafio tal que cuando el dispositivo de alineacidn de
entrada es retirado del ojo, la apertura de entrada

formada se cierra por si sola

17 El método seqgfin la reivindicacibdbn 15, en donde
el dispositivo de alineaciédn de entrada tiene la forma de
cénula met4lica, cénula de polimida, un separador de

alambre o un miembro de punta de cincel

18 El1 método seglin la reaivindicacién 13, que
ademds comprende los pasos de

proporcionar una cénula de infusién que tiene un
extremo operacional para insertar en el ojo, el extremo

operacional tiene un di&metro de seccibén transversal no
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mayor a un calibre 25 y estd interconectado a una fuente
de infusibén, y
insertar el extremo operacicnal de 1la céanula de

infusién a través de la conjuntiva y la esclerética

19 El método seglin la reivindicacidén 18, que
ademds comprende el paso de cerrar las aperturas sin el
uso de suturas en la conjuntiva y la esclerStica formadas

por la cénula de infusién insertada

20 El método seglin la reivindicacién 13, en donde
el paso de 1i1nsertar incluye 1insertar el dispositivo de
alineaci6n de entrada dentro del ojo de tal manera que
las aperturas de entrada en 1la conjuntiva y la
esclerdtica estén a un &dngulo con respecto a una normal

al ojo

21 El método segfin la reivindicacién 20, en donde

el &ngulo es mayor a 45 grados con respecto a la normal

22 El método de la reivindicaciébn 14, que ademis
comprende los pasos de

infundir un primer gas a través de la cénula de
infusi16n mientras se aspira fluido vitreo, e

intercambiar el primer gas infundido con un segundo

gas sigquiendo el paso de implementar

23 Un instrumento de corte/aspirador vitreo de

alta velocidad el cual comprende

63



10

15

20

25

30

un miembro de i1nsercién que tiene una luz dentro y
una apertura la cual se sitla préximo a un extremo del
mismo,

en donde el miembro de insercifn tiene un didmetro
de seccifn transversal no mayor a un calibre 25,

un miembro de corte dispuesto de manera mévil dentro
de la luz,

un mecanismo impulsador del miembro de corte estando
mecénicamente interconectado con el miembro de corte el
cual causa que el miembro de corte se mueva ciclicamente
en direccién axial dentro de la luz, y

en donde el mecanismo impulsador del miembro de
corte estd configurado de tal manera gque aimpulsa el
miembro de <corte a realizar uncs 1000 cortes
aproximadamente por minuto a través de la apertura del

miembro de insercién

24 El instrumento de corte/aspirador vitreo de
alta velocidad seglin la reivindicacaién 23, en donde el
mecanismo iampulsador del membro de corte esta
configurado de tal manera que impulsa el miembro de corte
a realizar por lo menos 1000 cortes por minuto a través

de la apertura del miembro de insercién

25 El instrumento de corte/aspirador vitreo de
alta velocidad segfin la reivindicaciédn 23, en donde el
mecanismo 1impulsador del miembro de <corte estéd
configurado de tal manera que impulsa el miembro de corte
a realizar méis de 1000 cortes por minuto a través de la

apertura del miembro de insercién
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26 El instrumento de corte/aspirador vitreo de
alta velocidad seg(in la reivaindicacién 23, en donde el
mecanismo impulsador del miembro de corte esté
configurado de tal manera que impulsa el miembro de corte
a realizar entre 1000 y 1500 cortes aproximadamente por

minuto a través de la apertura del miembro de insercién

27 El instrumento de corte/aspirador vitreo de
alta velocidad segfin la reivindicaciébn 23, que ademés
comprende una linea de succién interconectada de manera
fluida a la luz del miembro de insercifn, y en donde la
lfnea de succién es operada de tal manera que desarrolla

un vacio en la luz de aproximadamente 400 mm Hg

28 El instrumento de corte/aspirador vitreo de
alta velocaidad segin la relvindicacién 23, gque ademés
comprende una linea de succién interconectada de manera
fluida a la luz del miembro de insercién, y en donde la
linea de succién es operada de tal manera que desarrolla

un vacio en la luz mayor a 400 mm Hg

29 Un juego de dispositivos el cual incluye por lo
menos un dispositivo de alineacién de entrada configurado
de tal manera para ser insertado en el ojo y para
proporcionar una apertura de entrada en la conjuntiva y
en la esclerdética del ojo y asi mantener la apertura de
entrada alineada en la conjuntiva y en la esclerbtica

durante el procedimiento quiridrgico
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30 El juego de dispositivos de la reivindicacibn
29, en donde el dispositivo de alineacién es de tamafio
tal que cuando el dispositivo de alineacién de entrada es
retirado del ojo, la apertura de entrada formada en la

esclerftica es cerrada sin necesidad de suturas

31 El juego de daspositivos de la reivindicacabén
30, en donde el dispositivo de alineacién es de tamafio
tal que la apertura de entrada formada en la esclerética

es auto-sellante

32 El juego de dispositivos de la reivindicacaidn
29, que ademids comprende por lo menos un instrumento
quirdrgico con un extremo operable para ser ineertado a
través de la apertura de entrada hecha en el ojo por el
dispositivo de alineacibn de entrada, una porcidn del
extremo operable tiene un didmetro de seccibén transversal

no mayor a un calibre 25

33 El juego de dispositivos de la reivindicacidn
32, en donde uno del por 1lo menos un insetrumento
quiriirgico es un cortador vitreo de alta velocidad
confiqurado y dispuesto para ser capaz de cortar y
aspirar material a través de la porcién de extremo
operable con un diimetro de seccifn transversal no mayor

a un calibre 25

34 Un juego de dispositivos segin la
reivindicacién 33, en donde el cortador vitreo de alta

velocidad incluye

(e
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un miembro de ainsercifn que tiene una luz dentro y
una apertura la cual se sitia pr6ximo a un extremo del
mismo,

en donde el miembro de insercién tiene un didmetro
de seccién transversal no mayor a un calibre 25,

un miembro de corte dispuesto de manera mSvil dentro
de la luz,

un mecanismo impulsador del miembro de corte estando
mecénicamente interconectado con el miembro de corte el
cual causa que el miembro de corte se mueva ciclicamente
en direccibdn axial dentro de la luz, y

en donde el mecanismo 1impulsador del miembro de
corte estd configurado de tal manera gque aimpulsa el
miembro de <corte a realizar unos 1000 cortes
aproximadamente por minuto a través de la apertura del

miembro de insercidn

35 El juego de dispositaivos segin la
reivindicacién 29, que ademds comprende una cdanula de
infusién que tiene un extremo operacional para insertar
en el ojo, una porcibn del extremo insertable tiene un

didmetro de seccidén transversal no mayor a un calibre 25

36 El Jjuego de dispositaivos segin la
reivindicacién 29, en donde el dispositivo de alineacibn
de entrada esti en la forma de una cénula metélica, una
cédnula polimida, un separador de alambre, y un miembro

tipo calzador
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37 El daispositivo de 1la reivindicacién 32, en
donde el por lo menos un instrumento quarfirgico es
seleccionado entre el grupo que consiste de un f6rceps,
tijeras, ©pick, fuente luminosa, 1léser, dispositivo

fragmentacién, dispositivo de diatermia, y aspirador

as Un forceps, el cual comprende

un praimer miembro el cual tiene una luz y un extremo
inclinado fijo proximal a un extremo abierto de la luz,

un segundo miembro dispuestc en la luz y estando
axialmente movible ahi dentro, el segundo miembro tiene
un extremo inclinado, y

en donde el primer y el segundo miembro estén
dispuestos de tal manera que el extremo f£ijo inclinado

hace oposicién al extremo inclinado del segundo miembro

39 El forceps de la reivindicacién 39, en donde el
primer miembro es de tamafio tal que un didmetro de
secciédn transversal del mismo sea de un calibre 25 o

mencs

40 El forceps de la reaivandicacién 39, el cual
ademds comprende un mecanismo movible que estd
mecdnicamente interconectado a un segundo miembro para
que asi se mueva de manera selectaiva, el extremo
inclinado del segundo miembro desde una posicidn de
descanso hacia +varias posiciones entre el extremo
ianclinado fijo y la posicitn de descanso para asi asir el
material dispuesto entre el extremo inclinado fijo y el

extremo inclinado del segundo miembro
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41 El forceps de la reivindicacién 38, en donde el
extremo inclinado fijo y el extremo inclinado del segundo
miembro est&n configurados de tal manera que las
superficies opuestas de los miemos estén substancialmente

paralelas entre sl
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(19960 G 37-62)

“Idartifying indicia, {f provided, should include the application xumber or tha iltle of 1the imvanizan, invenior's nams,
docket number (if any) and tha rams and ielephons number of a parson to call if the Office 13 unabis 10 match the
drawingy ro the proper application This mformation should be placed on the back of vach shewt of drawing a
minimum distance of [ S om (3/8 nch) down from the top of the pege 37 CF R § 1 84(c)}

(complete the followmng, i applicable)

{1 The enclosed drawing(s) are photograph(s), and there 18 also attached a “FETITION TO
ACCEPT PHOTOGRAPH(S) AS DRAWING(S) "37CFR § 1 84(b)

[X] Formal
1) Informal

B. Other Papers Enclosed
1 Pages of Abstrant
Other
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Additionsl Papers Enclosed
[] Amendment 10 claims

[] Cancel m tins applications clarms befare caloulating the
filing fee (At least one ongmal mdependent clann must be retmined for filmg

purposes.)
[] Add the claime shown on the attached smendment (Claims added have been

numbered consecutively following the mghest numbered ongnal claams.)

Prelimmary Amendment

Informanon Disclogure Statement (37 CFR. § 1 98)

Form PTO-1449 (PTO/SB/ASA and 08B)

Crations

Declamtion of Biological Deposit

Submussion of “Sequence Listing,” computer readsble copy and/or amendment
pertammg thereto for tnotechnology nvention contanmg nmucleotde and/or ammo acid
scquence.

Authonzaton of Attorney(s) to Accept and Follow Instruchons from Representative
Special Comments

Other - Copy of recorded Asugnment documnent

et N N N |l
Bl Bl Bl B Sl ol

[ B ¥y |
[T O]

Declarstion or Oath (Including power of attorney)

A nowly executed deciaration is not required in a continuation or divizienal application provided the prior
nonprovisional cpplication contalned a declaration as reqdred, the application being filed is by all or fewer than all
th invantors named in thy prior applicetion, there iy po new seier in tha application being filed, exd o copy of the
sxscned declaration filad in the prior opplicktion (showmyg the signature or an indieciion tharson that it wos Hgmed)
ir submitsed. The copy must be accompanied by a stotement requanting deletion of the namas of parsonfs) who are not
imuniors of the epplication being fHad. [ the declaration in the pricr apphication war flled wader § 1 47 then a copy of
that declaration moist be filed accompanied by a copy of the decinon gravaing § 1 47 stoms or [f a sonsigning person
under § 1 47 has subseguantly joined | a preor applecation, thea a copy of the subrequarsly exscuiad declaration must
bafliad S0 37 CF R § 1 63(d)1) (3)

A deciaration filed 1o complete an applicanion waust be executed, udentify the spacefication to wiuch u i directed,
udanstly sach invenior by full nams, inouding tha fomily name, and at least one grven nams withow! abbreviction
togsthar with any other given name or initial, and the residsnce, pont qffice address and country of cumenship of sach
iavanior and siate whather the inventor is a sole or jount invantor 37 CF R § 1 63(a)(1)-{4)

[X] Enclosed (copy) - unexeouted
Executed by
{check all gpplicable boxes)

mventor(s)

legal representative of mventor(s) 37 CFR. § 1.420r 143

Jomt mventor or pergon showmg a proprietery mterest on behalf of mventor whe
refused to sign or cannot be reached.

— pany gy
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{]  Tinsisthe pebbon requred by 37 CFR § 1.47 snd the statement
required by 37 CF.R. § 1.47 12 also attached. See item 13 below for fee

[] NotEnclosed

NOIE. Where the filing 13 a complation in the U.S of an Interaational Application, or wiare tha complation of the U S.
applicanon contsing sujec! matier in addition 10 tha Intsrnanonal Applicaiion, the apphication muy be treated as a

conlinuation or contizwetion-in-part, as tha casy may be, utiiting ADDED PAGE FOR NEW APPLICATION
TRANSMITTAL WHERE RENEFIT OF PRIOR U S APPLICATION CLAIMED

[] Apphcathon 18 made by a persan suthorzed under 37 CF.R. 1 41(c) on behalf of
all the shove named mventar(s)

(The declaration o oath, along with the surcharge required by 37 C.F.R § 1 16(e)
can be flled subsequently)

[1 Showing that the filing 15 authanzed
(not required unless called into question. 37 CFR. § 1 41(d)

g

Inventorship Statement

WARNING If tha named invensars are vach not the trventors of all the clams ax explanation including the ownership
of the various claims of the time the loss claimed myvenhon was made, should be submistod

The mventorshup for all the claims n this apphcation are

{X] Thesame.
or

[] Not the same. An explanation, mcludmg tho ownership of the vanous claims at the ttme
the last clmmed mmvenbon was made,

[] 18 gubmutted.
[l  wllbe submitted

7 Language

NOTE  An application incluing s signed oath or declaration may be fillsd in a langage other shan English. An English
tmariation of tha non-Englizh language apphearion and the proceznng fou of 5130 00 requred by 37 CF.R §

;;;%uwbhﬁuuﬂhmlhﬂhl. or within yuch tune ax may be sat by the Office 37 CFR §

[X] Enghsh
{}] Non-Englsh

[]  Theasttached tranalation includes » statement that the translstion 18 accurats. 37
CFR §152(d)
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NOTE

12b

Assignment

[] Anesmgnmentofthemventonto_ =~ wasrecordedon_____reel
,frame _____(copy enclosed)

[] 18 sttached. A separate [ | “COVER SHEET FOR ASSIGNMENT (DOCU-
MENT) ACCOMPANYING NEW PATENT AFPLICATION" or [ ] FORM
PTO 1595 18 also attached

] il follow

“lf an aszigament is submitted with o new application, send two ssparate letters-ons for the application and one for
the axxigament” Notice of May 4 1990 (11140 G 77 78).

WARNING) A rowly exwexiod 'STATEMENT UNDER 37 CF R § 3.73(k)" must ba fisd when 8 conttwxafion-in-part

applization is flled by an azsignes Notice af April 30, 1993 1130 0.G 63-64

Certified Copy
Cextified copy(ies) of application(s)

Country Appln no Filed

00t TED" £L94)asE

3§

Country Apphn no Piled

from which prionty 12 clammed

[1] 18 (are) attached.
[] wllfollow

1] were filed on , I prior applicaion US S N , which was
filed on

The foregn application forming the basis for the claim for priority must be referred to in the oath or daclaraton. 37
CFR § 13%(a)and 1 63

Thix ltow iz for any foragn priority for which the apphentlon bring filad directly relates. [f any parent UL.S.
application or International Application from which thus spplicarion claims benefis undar 35 U S C. 120 is urelf
entitied io priorily from a preor foresgn application, thex compicts dam 18 on the ADDED PAGES FOR NEW
APPLICATION TRANSMITYAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED.
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10 Fes Calenlation (37 CFR. § 1 16)

ZL

A X1  Regular apphicahon
LTAIMSASFILFD
Clams Number Filed Basic Fee Number Extra Rate Basic Fee
Allowsnce 37CFR.§
1 16() $690 00

Tatal Clums
(7CFR.§ 41 -20= 21 x $ 18.00
1 16(¢c))

537800
Independent Clanms
(B7CFR.§ 5 «3m 2 x $7800
1 16(b))

$156 00
Multipic Dependent
Clamm(s), if any 0 + $260 00
(B7CFR. §
116(d)

Amendment cancellmg extra claims u enclosed,

Amendment deletng multple-dependencies 10 enclosed.

[]
[]
[] Fee for extra clayms 18 not bemg paxd at this tume

NOTE. [ the fass for extra clsims ore not paid on fimg they must be paid or the claims cancalled by amendmant, prior 10 the
sapirahon of the time period st for responge by the Patens and Trademark Office in any notice of fes deficiancy 37 CFR

§ 1164d).
Filing Fee Calculation
B. [1 Demgn application
($31000-—37CF.R. § 116(D)
Filmg Fee Calculgtion
C []1  Plantapphcation

($480 00—37CFR. § 1 16(g)
Filmg Fee Calculstion

$122400
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Small Entity Statemeni(s)

[]  Statement(s) that this s a filng by a small entity under 37 CFR. §§ 19 and 127 wall be
subenatted at a later date

WARNING- "Suatur ar ¢ swall extity must be spectfically entablished in sach appheation or pasent in which the statut o

12

evailable and desired Status oz a smal] entity i ans applicarion or petent doss not gffact any other applicosion or patent,
inchuding applicotions or patents which are diractly or indirectly depwniant upon the application ar patent In whech the
stanyr has besn astablivhad. The refiling of an oppbcation sndar § I 53 az a continuation, division, or contixuaiion-in-part
(Inchading o continued prosecution opplicetion under § 1 53(d)), or the flling of a relstue application requires o new
dstermunation az fo continved enntienent io smail sntity status for the continuing or reissus qpplication A monprovisional
applicatian clabming bengflt under 35 USC 11%{) 120, 121 or 385(¢) of a prior epplication, or a restue application
mqy rely on a ntemens filed [n the pror application or In the potent I the nonprovisional application or the rens
cpphcution mcluder a rgference to the statemeni in the prior applicatson or w the pasni or includes a copy of the
stutewmnt in the prior epplication or in ths pelent and statwy az ¢ onall entuty is ill proper asd devired The paymen: of
the small maty baxic statuiory filing fex wiil be trented ar such a refirence for purposes of tkes sxion 37 CFR §
1 28e)(2)

(complete the following, if appheable)

] Status as a goall entity was clumed m prior apphication
/ , filed on from which benefit 1 being
clmmed for this apphication under

35USC §

and wiuch status ss a small entity 1s stll proper and desmred.
[] A copy of the staternent m the prior apphcation 18 moluded
Filing Fee Calculation (50% of A, B or C above) S

Any excxsr of the fill fos paid will be refinded if o small extily saius iv exteblished refind reguest are filed within 2 montks
of the date of imaly payment of a full fae The rwo-monih periad u not evendabla under § | 136 37 CFR § 1 28(a)

Request for International-Type Search (37 C.FR. § 1 104(d))

(complete, {f appiicable)

[] Please preparc an micrnational-type search report for this apphcahon at the tme when
national exammation on the menns takes place.

1d
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13.  Fee Payment Being Made at This Time
[ Not Enclosod

[] No filmg fee 18 1o be paud at this nme
(This and the surcharge requmred by 37 C.F R. § 1 16(e) can be paud subsequenily,)

[] Enclosed
[X] Filngfee S

[1 Recordmgasmgnment

(340.00; 37 C.FR. § 121(h)

(Ses attached “COVER SHEET FOR

ASSIGNMENT ACCOMPANYING NEW

APPLICATION ™) s

(] Petrion fee for filmg by other
than all the mventors ar person
on behalf of the mventor where
mventor refused to sign or cannot
be reached

($13000, 37 CFR. §§ 1.47and 1 1701)) S

[] For processing an epplication witha
specification 10 a non-English

language
(5130 00, 37 CF R. §§ 1.52(d) and 1 17(k)) . S

[] Processmg and retention fee
(313000,37CFR §} 1.53(d) and 1.21(1)) S

f]  Feefor mternational-type search report
(S4000,37CFR § 1 21(e))  —

NOTE. 37CF.R§ 1.21()) anabliches 4 for for procssrng and resaming any application that Is abandoned for fauking to complese
the application pursmaat 10 37 CFR § 1 53() ond this, as well oz the changes to 37 CFR § | 53 and | 78(a)(1),
indicats thet in order 3o obasin the beneflt of & prior US gpplication, aiher the banc flixg fos sust bs pad, or the
procapmng and recennon fes of § 1.21(T) must he paid, within 1 yaar from sosificanon under § 3300

Total Fees Enclosed s
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14.  Moethod of Payment of Fees
[1] Check m the amount of $,

1] Charge AccomntNo.____~ mthesmoumtofS___________
A duphcate of tins tranarmitial 18 attached.

NOTE Fosy should be tismizad in much & manner that i is claar for which purposs the foss are paid 37 CF.R § 1 22b).

15.  Awthorization to Chargs Additional Fees
WARNING: {f o fass are 10 be paid on flitng, the following Liewms should ot be complated.

WARNING: Acewrately count clainy, sspecially multipls dependens elatmg, 1o avold unexpected kigh cherges, if extra diaim
cherges are authorised

[] The Commussioner 13 hereby suthonzed to charge the following sddibional fees by this
paper and durmg the entire pendency of this application to Account No.04-1105

[] 37CFR §116@), (D) or(g) (filmg fees)
[1] J7CFR § 116(b), (c) and (d) (presentation of extra claims)

NOTE. Becauss addltional fies for excess or multipls dependent clatms ot peid on fimg or on lassr prevensation must only be
paxd or thess cica cancelind by amendment prior tv the experasion of the me pernod sst for response by the FTO in eny
notice of fee defictency (37 CF.R. § 1 1660}). & might be bexs not t0 outhorize the PTD to chargs additional clarm faes,
excapt potsibly when decling with amendmenis ofier final action.

[1 31c:1=.n.§ 1 16(c) (surcharge for filmg the baxc filmg fee end/or declaretion on a
date Inter than the filmg date of the spplication)

{] 37CFR. § 1 17(a)1){5) (extenmon fees pursusmt to § 1 136(s)
[]  37CFR §117 (spphcaton processmg fees)

NOTE. "A written requssct may be submitted in an application that is an authormation io trext axy concurrent or furure raply,
raguiring a petirion for arx extansion of tiwms amder thiy porogroph for iz tmely sdbmission, ay :acorporating a peiihon for
extongion of time for the appropricts langth of tima. An mthorization to chorge all required foss, foss under § 1 17 or ali
regquired exansion of tims fass wili be treaied ar a constructive petizion for an extsnsian of times i any concarrent or filre
reply requiiring a petitson for an exsanon of tume under this paragraph for iy fimely submisnon Submizseon of the fae ra1
Jorth un § | 17(a) wall also be orasted as o constractive petition for ex exaenyion of tdme In any concurrent reply requanng &
petition for an axtenyion of time under this paragreph for it timely sadmimnon * 37 CF R § 1 1366)3)

[1] 37 CFR. § 1 18 (assuc fee et or before muling of Notice of Allowsnce, pursuant
twI7CFR § 1311(L)

NOTE Where on authorizalion 1o charge the issue fae 10 a depasit occount hay been fliad bafore the mailing of a Notee of
ﬂhm?smﬂhmbwhmmnmnhmdmhhmfﬁm
37

130




DOTTED" .e:a..esau

NOTE Y CFR § | 1i(h) requrss Notgficanon of any changs i siatis resuitng o loss of enndlewent 10 amoll annly sanis
st be fiiad in the application  pror to paying, ar af the tms of paying.  lvue jes. = From the wording of 37 CF R §
1.28(%) (a) motjfication of changs of statur must he made aven [f the fou 1 paid ax “other than a smatl enilly” and (b) no
notificaton iz reqdred if the changs is to ancther smal! antly.

16. Instructions as to Overpayment

NOTE. " Amounts of twenty-flve dollcry or less wall ot be returned wdaxs specificolly requested within ¢ reascmable time, nor
will the payer be not{fied of mch amounty amounts over twanty<ive dollars may be retsorned by chack or if requested, by
et 10 @ dapasis secount. ~ 37 C.F.R § 1.26(a).

[] Credt Account No.
[] Refimd
&g |
SIGNATURE OF
Reg. No 35,487 Walksm J Daley, Jr
DIKE, BRONSTEIN, ROBERTS
Tel No. (617) 523-3400 & CUSHMAN, LLP
130 Water Street

Custamer No 21,874 Boston, MA 02109

il




DOTTED" L94ff 2560

i}

Incorporation by reference of added pages

(chack the following fiem if the applicaiion w this transwitial claims the benefit of prior US.
application{s) (including an internationa! application entering the US. siage as o continuation,
divisional or C-I-P application} and complete and aitach the ADDED PAGES FOR NEW
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR US. APPLICATION(S)
CLAIMED)

[1 Plus Added Pages for New Apphcaton Trensmuttal Where Benefit of Pnor US
Apphcanon(s) Clamed
Nurrber of pages added

[] Plus Added Pages for Paperz Referred to m Itemn 4 Above
Nurnber of pages added

[1  Plusadded pages deloting names of inventor(s) named on prior spphication(s) who 1a/are no
longer mventor(s) of the subject matrer ¢launed m thns application.
Number of pages added

(] Plus “Asmgnment Cover Letter Accompanying New Apphcaton”
Number of pages sdded

Statement Where No Further Pages Added

(if no further pages form a part of this Transnuilal, then end this Transmutial with this page and
check the following item)

[X] Tius tansmmtial ends with this pege

I —
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Docket No 49,603 (1699)
Express Mail Label No EL300428203US

SUTURELESS OCCULAR SURGICAL METHODS
AND INSTRUMENTS FOR USE IN SUCH METHODS

FIELD OF INVENTION

The present mvenhon rejates to methods for performmg surgery and imnstruments usad
therewath, in particular satureless surgical methods and techmques and the matrumentahties
therefor which do not mivolve the use of sutures to seal the openings through which the
mstramentalities are maeried, and more particnlarly, to surgicsl methods mvolving the eye (e.g.,
retnal tear or detachment surgery, macular hole surgery) as well as the mstruments or devices

used durmg such surgical procedures, where the opemungs m the eye provided for the use of the
mstruments need not be sealed by suturmg.

BACKGROUND OF THE INVENTION

Retmal tears can occur when the vitreous, e clear gel-like substance that fills the center of
the eye, pulls away from the retina thereby leaving behmd & tear or hole 1 the retina
Rhegmatogenons retinal detachrnents can result 1f the retinal breaks (1Le , tears or holes 1n the
retina) are not treated. With retinal breaks, flnd from the vitreous apparently seeps through the
retmal break and accumulates under the rebma. The degree of detachment 18 measured by the
volume of subretinal fluid present as well as the area of the retina involved. Some symptoms of
retinal detachment mclude the presence of floaters, flashes, shedows or bhnd areas, decreased
visual acuity and metamorphopsia.

A number of techmques may be employed for treating retinal detachments, including
using & scleral buckle, pneurnahc retinopexy, cryopexy (1 ¢., freezing) and photocoagulstion
using a laser or xenon arc hght source These techmques may be used alone or 1n combmation
with each other to treat the retinsl detachments For example, a combmation of a scleral buckle
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mnd photocoagulation may be used n some cases  Alternstively, retinal tears wath hitle or no
nearby detachment may be treated uging photocoagulation or cryopexy

Current vitreoretinal techmques 1n which surgical instruments are mserted into the eye
requure the dissection of the conjunctiva 4 and the creation of pars plana scleral meisions through
the sclera 6  Aa more clearly lustrated m FIG 1, the dissection of the conjunctiva typically
mvolves pullhing back the conjunctiva 4 about the eye 2 30 as to exposs large areax of the scler 6
end the clipping or secunng of the conpunctiva m that pulied back state (normal position of
conjunctiva shown m phautom) In other wards, tho sclera 6 13 not exposed only in the areas
where the pars plana scleral incimons are to be made. As discussed below the area of the sclera 6
through which the infamon cannuls would be mserted also would be exposed.

Following the creation of the meismions, surgical mstruments are passed through these
mcsions and the mserted instruments are observed through the pupil using a microscopo and
comectve optics  These mstnments are used to manipulate and/or dissect retinal tissnes within
the eye as woll as to implement the specafic retipal treatment techmque (e.g., photocoagulation)
The sclers! wncimons created for vitreoretmal surgery are made large enough to accommodate the

required instruments, the inserted porhions beang typically 19 or 20 gauge (approximately Lmm)
1n diemeter

For example, using a Iaser in the photocoagulation techmque, an instrument capable of
transmmtting bursts of laser light 15 1nserted into the eye and the retmal break 19 surroumded with
ome or more rows of a plurality of laser burns or laser heat spota These laser burns or heat spots
produce scars which prevent flwid from passing through and collecting under the retina. In the
photocoagulation procedure, a gas 18 exchanged with the vitreous flmd being aspurated from
wrthin the cye so that the gas 15 intreocular when perfornmng photocoagulahon.
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Dunng witreoretnal surgery, intraocular pressure 18 mamtiuned by infusmg a fluad, such
as a buffered saline solution, from an elovated IV bottle into the eye through & cennnla. Often the
surgical procedures wall call for air to be mfused through the cannula while the flmd 18 bemng
drained and/or aspirated through a second port or means Such a canmula also 18 passed through
an mcason or 18 msexted through the sclera 6 by a trocar

Aftver completing the specific treatment procedure, the mserted imstrnments are removed
from the mcimons m the sclare. Because the incasions through the sclera are large enough to pass
19 or 20 gauge mstruments, the incisions are typically too large o self-scal. Thus, the meisions
must be sutured shut. Stmfarly, the mfumon cannnia 13 removed from the sclera and the opening
or mecimon 1n the sclera 6 for the cannula also 18 sutured stut  Followmng the sutunng of the
scloral mcimons, the surgical personnel repomition the conjunctrve m its normal postion and
reattach the free end(s) of the conjunchva to the eye 2 uging sutures,

While such methods and techmques have proven to be effectrve in the treatment of
vitreorctinal discase, there 18 & strong motivation to move away from procedures requinng
sutures snd mstead look to greatly smmphfied sutureless procedures. Thus, it would be desirable
to have rmproved and novel methods to perform such sutureless procedures that would be
uumpler as compared to prior art methods or techniques as well as to provide improved surgical
mstruments that are useable dunng such sutureless procedures and which preferably would be no
more difficult to use than exsting prior ast devices Such sutureless procedures would preferably
be less costly and less intrumve as compared 10 prior art procedures.

SUMMARY OF THE INVENTION

We have now produced new methods for performmg intra-ocular surgery that allow
surgicel personne] to access the intre-oculer volume (2 e, the mtenor of the eye) to perform a
surgcal procedure or techmgque but winch does not requrre the use of sutures to seal the sclera
snd/or congunctiva following the procedurc. In more particular aspects of the mnvention, these
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methods leave the sclera and/or conjunctiva 1n & conditton followmg the surgical procedure such
that the tissues thereof can seal opemings made theremn for purposes of performmg the intra-
ocular surgical procedure. More specafically featured are methods for treating a retnal teer or
retmal detachment The mvention also provides the related entry ahgnment devices and surgical
mstruments for use . commechon with such methods and surgical procedures or techniques

‘The methods of the present mvention generally compnse providing an entry ahgnment
device and mserting the entry ahgnment device into an eye through both the conjunctiva and
sclera 80 a5 to form an entry aperture that extends between the extenor of the eye and the ixtra-
acular volume withon the eye. The entry alignment device bemg provided 18 configured so ss to
form or provide an aperture or cpenmg mn each of the conjunctiva and sclera of the eye and to
mamtan these apertures or opemngs 1 each of the comyunctiva and sclera abigned durmg the
surgical procedure so these apertures or openings form the entry aperture.

In more particular aspects, the entry ahignment device being provided 18 sized such that
when the entry alignment device 15 removed from the eye following the completion of the
surgical procedure, the spertures or openmgs formed m the conjunctiva and sclera, and thus the
entry aperture, are sealed without the use of sutures In a more specific aspect of the present
invention, the entry ahgnment device bemg provided 18 aized such that when the entry ahgnment

device 18 removed from the eye, the apertures or opemings and thus the entry aperture are self
sonhng.

Accordmg to sdditional sspects of the present invention, the methods further include
providing a plurahty of entry ahgnment devices and inserting each of the plurahity of entry
ahgnment devices through the copjunctiva and sclera so as to form a phrality of entry spertures.
Addihonally, such methods further mclude providing & surgicsl mstrument having an operable
end for insertion through the entry aperture, 8 porticn of the operable end having a cross-
sectional diameter not greater than 25 gauge, and mserting the surgical mstrument through the
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aniry spertures into the eye. Such surgical mstruments include a high-speed vitreous cutter,

forceps, scissors, pick, hght source, laser ight source, fragmentation device, aspirator and a
disthermy device or other treatment device as 15 known 1n the art

Also, en infusion canmla can be provided that has en operable end for mnserhion mto the
cye namely through the conjunctiva and the sclera. The operable end preferably has a cross-
sectional diameter of not more than 25 gauge and 18 inferconnected to an mfusion source. The
operable end of such a cannula also 15 mserted through the conjunctiva and sclem so that fluds
such as a gas, can be mfused mto the eye typically dunng sn eye surgical procedure. Preferably
the mfasion cannuls 13 a non-traumatic cannuia, such as that described m USSN 09/366,914 the
teachmgs of which are mcorporated herein by reference, that mimmzes damags to the retina.
Also an mfusion source conternplated for use with the methods of the present mvention mcludes
an 1n-hne hunudifier, as described in USP 5,997,498 the teachings of which are mcorporated
herein by reference, so that the gas boing infused 15 hunméified

As mdicated above, the eniry ahignment devices are generally configured so as to form or
provide an aperture or opemng m each of the conjunctiva and sclera of the eye and to maintan
these apertures or opemngs aligned dunng the surgrcal procedure so these apartures or openings
form en entry aperturs extending between the exterior of the eye and the itra-ocular volume,
The present mvention features a number of such entry ahgnment devices mehuding, but not
hinnted to, & metal canmula, 2 polyirmde cannuls, 8 wire spreader and a shoe-hom style member
that are more particularly described below Some of these entry ahgnment devices, such as the
cannula style of devices, are configured 50 as to include a lumen that extends between the
extenor of the eye and the mire-oculsr volume when the device 18 inserted into the eye. Thus, for
thus type of entry alignment device the lumen fonnas the entry aperture and the surgical
mstruments are mserted through the lumen. Other of the entry ahgnment devices, such as the
wire spreader and the shoe-hom style member, are configured so as to spread apert at least some
of the tusue of the conjunctiva and aclera about the entry aperture 50 8s to form an opemng
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whuch the surgical instruments can be inserted, winch openmg would expand outwardly as the
instrument 15 1nserted therem

Also featured are aligmment device mserhon tools and a high speed vitreous cutting and
aspiration device. The maertion tools are used 1n conjunchon with the entry ahgnment device to
form & trocar to facalitate msertion of the entry alignment device through the comunchiva and the
sclera and to facihitate the formation of an entry aperture  The ngh speed cuting and aspiration
device 15 particularly configured so that 1t 18 capable of catumg and aspmahng vitreous material
from the mtra-ocular volume when the oparable end of this device 18 mzed 30 as 10 have a croas-
sectional diameter of 25 gauge or less. Additionally featired are other surgycal mstraments
discussed below for use with such eniry alignment devices

Other aspects and embodiments of the mvention are discussed below

BRIEF DESCRIPTION OF THE DRAWING

For a faller understanding of the nature and desmred objects of the present imvention,
reference 18 made to the followmng detmiled descnption taken 10 conjunction with the
accompanymg drawing figures wherein like reference character denote corresponding parts
throughout the several views and wheremn

FIG 1 13 a cross-sechonal schemstic view of a non-ciseased eye illusirating the prior art
techmque of pullmg back of the conjunctiva,

FIGS 2-5 are cross-sectional schematic views of en eye undergoing a transconyunctrval
suturcless vitreoretinal procedure embodying the methodology of the present irvention,

FIG 6A w an expanded schemanc view of a portton of FIG 3,

FIG 6B 1s an expanded schematic view of a portion of an eye illustrating an alternative
method for mserting an entry ahgnment device mto en eye,

FIGS 7A,B are front and side views of an eniry ahgnment device sccording to one
embodment of the present invention,
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FIG 813 s perspective view of an entry alignment device according to 2 second
embociment of the present invention,

FIG 9 18 a perspective view of an entry ahgnment device according to a third
embodument of the present invention,

PIG 10A 13 a perspective view of an entry ahgnrnent device according to a fourth
ambodiment of the present invention when mserted mto the eye,

FIG 10B 1 a perspective view of an altemative embodiment of the entry ahgnment
device of FIG 10A,

FIG 1118 a perspechve view of m entry abignment dsvice according to fifth embodment
of the presemt mvention,

FIG 12 1s a parspective view of an entry ahgnment device according to sixth embodiment
of the present mvention,

FIGS 13-15 are vanous views of in exemplary msertion tool for mserting an entry
ahgnment device according to the present mvention mio mn eye;

FIG 1613 a perspective view of another exemplary mserton too! for meerting an entry
ahgrnment device accardmg to the present mnvention,

FIG 17 18 a perspective view of a lugh speed vitreous cuthing device according to the
present invention,

FIG 18 1s an expanded view of the proximal end of the ngh speed vitreous cuthng device
illustrated 1n FIG 17,

FIG 19 1s 2 perspectve view of a laser hght transmutting source,

FIG 20A 1s a mde view of ope infusion cannula saccordmg to the present mvention
moluding a strasght through geometry;

FIG 20B 15 a perspective view of another infusion cennula accorcing to the present
mventon mcluding an at-an-angle geometry;

FIGS 21-23 are vanous views of a forceps according to the present invention,

FIGS 24-25 are vanious views of a cuthing mstrument according to the present mvention,

FIG 2615 a top view of an asprrator according to the present mvention,



ROOTTED" &9 2560

é

s

FIG 27A 18 a top view of a direchonal extendable pick according to the present
invention, with the pick element m the withdrawn pomtion,

FIG 27B 15 a perspective view of the directionsl extendable pick of FIG 27A wath the
pick element 1 #n extended posrhion, and

FIG 28 15 a perspective view of a plug for use with en eniry ahgnment devices including
8 lumen therem.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referrmg now to the vanous figures of the drewing wherein like reference characters
refer to hke parts, there 19 shown 1z FIGS 2-5 cross-gectional schematic view of an eye
undergoing a transcopjunchval sutoreless vitreoretnal surgical procedure that ambodies the
methodology of the present mvention and expended local views of the schematc views are
provided m FIGS 6A,B Although the followmg descnibes the methodology of the present
1avention in terms of a vitreoretinal surgical procedure, it shouid be recogmzed that other
surgical procedures can adapt the methodology of the present mvention 80 a8 to yield other type
of sutureless surgical procedures, such other surgical procedures includes, but 18 not hmited to
find gas exchange, vitreous hemorrhage, vitrectomy, macular hole and diabetic membrane
peeling. Additionally, the surgical procedures inchudes procedures performed on adults es well
as pedatric apphications  Reference also should be made to the FIGS 7-28 for any elements or
features not otherwise shown m FIGS 2-6

As preparation, the surgical parsonnel typically stenhze the eyeball as well as performung
other actions that atherwise prepare 2 grven eye 2 for the surgicsl procedure to be performed.
After prepanng the cye 2 for the surgical procedurre, the surgical persommel] generally would grasp
su entry ahgnment device according to the present mnvention with a patr of forceps or tweezers 20
or mount the entry ahgnment device upon an msertion tool such as those shown m FIGS 13-16
Afier grasping the entry ahgnment device or mounting the entry ahgnment device upon an
insertion tool, the surgeon would msert the entry ahignment device into the eyeball. This
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maertion procedure 13 repeated as needed to insert the number of entry alignment devices
rquired to meet the needs of & given sargical procedure. Typically, eye surgical procedures
utthize two strgical instnuments at & ime, thug 1 an exemplary embodiment, the surgical
personnel would typically msert two entry ahignment devices mto the eye 2

In regards to the illustrated embodiment, and also with reference to FIGS 7A,B, there 1s
shown an entry ahgnment device 1008 according to one embodiment of the present invention that
includeas a handle portion 102, a stop portion 104 and an mserted portion 106, that are
mterconnected to each other so as to farm a shoe-hom type of member It 18 withun the scope of
the present mvention for any entry alignment device acconding to the teachings of the present
mvention, mcludmg those specifically descnibed bereinafier, to be used 1n the sutureicas methods
accandmg to the present invention

As 1llustrated more clearly m FIG 2, the surgical personnel grasp the handle portion 102
of the entry ahgnment device 1002 with a parr of tweezers 20 The surgical persommel pomition
the entry abhgnment device 100a such that the pomted end 108 of the mserted portion 106 15 at
least pointed towards and preferably also 18 proxmmal the conyunctiva 4. A force 18 then epphed
to the entry ahgnment device 100a so as to cause the mserted portion powted end 108 to
successively pierce and pass through both of the conjunctiva 4 and the sclera 6 The entry
alignment device 100s also 15 preferably mserted until the stop portion 104 18 proxmmal to the
extenor sutface of the eye 2  As indicated above, additional entry ahgmment devices 100a are
nserted as required by the aceds of the surgical procedure. In the ilustrated embodment, two
such entry ahigoment devices 100a are mnserted mto the cye

In an exemplary embodiment, md as more clearly shown 1n FIG 2, the mserted portion
pomted end 108 18 pointed towards the conjunctiva such that a along sxis of the inserted porhion
106 15 onentated e0 as to be approxmately or substantially perpendicular to the extenor surfuce
of the eye at the pomt of insertion Tn this way, the mserted portion pomted end 108 successively
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prerces and passes through both of the conjunctiva 4 and the sclera 6 generally or substanhally
perpendicular to each of the conjunctiva and sclera. This 1» not & lmmrtation, however, as the

nserted poction pomted end 108 cen be onentated so the long @xs 18 at any angle with respect to
the extenior surfiace of the sye.

Alternatively and as shown in FIG 6B, the mserted portion pomnted end 108 18 onentated
so that the long axs of the inserted portion 18 at an angle with respect to the extenor surface or a
normal to the extenor surface. In this sliematve srrangement, the angle 13 such that the inserted
portion pomnted end 108 succesmvely prerces and passes through both of the conjunctiva 4 and
the sclera 6 generally along a bias or diagonal with respect to each of the cogyunctiva and sclera.
With this alternatrve srangement, the entrance for the opening formed 1n the conjunctiva 4 18
spaced a dustamce along the arcumference of the eye from the entrance of the opemng formed 1n
thesclera 6 Such a configomtion allows the conjunctiva 4, which 1a readily accesmible to the
surgeon for seahng, to form another mechetusm for sealmg the sclera 6

In conjunction with, pnor to, or following the process of msertng the entry ahgnment
devices, the surgical personmel nsert an infusion caznula 200 such as one of the infusion
cannqulag shown 1n FIGS 20A,B, through both of the comjunchiva 4 and sclera 6 This mfumon
canmila 200 as described below 18 typically used durning the surgical procedure so that finds can
be mnfised mio the mira-oculer volume. As described below m more detml each entry ahignment
device 100a and tho mfusion caxmula 200 aro partcularly configured and sized so that therr
subsequent removal from the conjunctive 4 and sclera 6 do not involve the use of nutures to seal
the opemings or apertures that had been formed 1n the sclera.

After prepanng the syo 2 for the msertion of surgical mstruments 1nto the mtra-ocular
volume, the surgical personnel also typrcally mount a lens assembly (not shown) onto the cornea
of the eye m accordance with known and accepted practices and techmiques Tins lens assembly

19%
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18 provided so that the surgeon can view the intenor of the eye as well as any mstruments mserted
therenn

Referrmg now to FIG 3, after the eye 2 18 80 prepared to receive mstruments, and 1n
treating a retnal tear or detachment or otherwise treatmg the posterior segment of the eye, the
surgical personnel imsert a cotung/ aspirating mstrament 300, such aa that ehown m FIGS 17-18,
and a hght transmzthng mstrument 400 through the entry apertures formed by the entry alignment
devices 1002 and through each of the conjunctiva 4 and the sclera 6 As shown more claarly in
FIG 7B and n FIG 6A, the mserted portion 106 of the entry abignment dewice 18 configured so
s to melude 8 dished porhon 107 that extends between the stop portion 104 and the pointed end
108 Thus, the curved extenor surfaces of the mserted or operable ends of these matrurments
300,400 are recerved 1n the dished portion 107 s0 a5 to gmde each mstrument through the
comjunctiva 4 and the sclera 6 mto the intre-ocular volume as the mstrument 1s beng mserted.

The hght-transmitting apparatus 400 1s configured, as 18 known 1n the art, so a8 to be
capable of provading & source of light 1 the intra-oculsr volume Reference shall be made to the
discussion concermng the laser ight transmithng source 450 for the structural detm]s of the hight

transmutting apparatus 400 The cuttng/ asprating instrament 300 of the present invenhon 15
described 1 more detail below

In accordance with known and acoepted surgical methods and techmiques, the surgical
pemsonnel manipulate the hght transmithing mstrument 400 so the hght therefrom 18 projected
within the intra-ocular volume to 1lluminate the desired area(s) The hugh speed cutting/
aspirating mstrument 300 also 18 disposed 1 the intra-ocnlar volume so an end 306 of the

mserted membear 304, the porton of the mstrument that 15 mserted 1nto the eye, 13 procxamate the
retinal tear
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Imtrally, the vitreous gel, especaally all strands causing trachon on the retinal tear are
removed or aspirated by means of the cuttrng/aspiraiing mstrument 300 As the vitreons gel 18
being aspirated, the mtraocular volume 18 mamntamed by a continuous mfumon of a fluid, such as
8 balenced salt solution (BSS), through the mfusion cannula 200 Any subretinal flnd 18 also
aspirsted through the retinal tear  As described bereanafier, the cuttmg/ asprating instrument 300
15 preferably configured 20 28 to allow the use of entry ehgnment devices that can be szed so
sutures are not requured (o seal the opening through the sclera.

The vitreous flud 13 thereafter agpimted and exchanged with a homicified gas such as air
passing through the infusion canmula 200 For example, the cutting/ asprurating mnstrument 13
removed from the mirs-ocular volume and an asprretor 800, such as that shown m FIG 26, 18
mserted through the comunctiva 4 and the sclera 6 by means of an entry ahgnment device 100a
a8 heremnsbove described. In the method of the present mvention, the gas or air being exchanged
18 preferably hunmudified by means of & 1n-Ime hunudafier such as that described 1n USP
5,997,498, the teachings of wiuch are incorporated herein by reference

Thereafler, a laser hght transmitting instrument 450 (see alsoc FIG 19) 18 mserted through
each of the conjunctiva 4 and sclera 6 urto the ntra-ocular volume using an entry alignment
device 100a as descnibed hereinabove (ses FIG 4)  The retina surrounding the tear 1s then
repeatedly exposed to the laser hight from the laser hght trananmtting instrument 450 50 as to
form a plurality of heat spots on the retma surrounding the retinal tear (see FIG 5) In particular,
the prachtioner mampulates the laser hght transmutting mstrument 450 so that a pluralrty of rows
of a plurahty of such heat spots surrounds the retinal tear In this way, the retinal tear1s
photocoagulated with a laser to achieve a thermal adhesave imury The heat gpots also produce
scers that prevent flmd from pessing through snd collecting under the retna.  Although the laser
photocoagulation techmaque 1s illnstrated 1t 15 within the scope for other techmques known 1n the
art for treahng the retmal tear to be used 1n conjunchon with the method of the present invention,
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Thereafter, the mtra-ocular gas or air, mfused while exposing the rotma surroundmg the
retinel tear to laser light, 18 exchanged for a longer-lasting gas, such as sulfur hexafluorine or
perfluoro propene. This longer-lasting gas allows an adequate tamponade time for the
therapeutic chonoretmal scar to develop Preferably, the longer lastmg gas bomg infused also 18
humdified umng an n-line hurmdifier

Although the foregomng descnbes a procedure usmng the above-identified instruments, tins
gball not be construed as a Irmitation on the method of the present mvention It 18 wathin the
scope of ths present invention for other surgical mstraments, inchuding for example the below
described forceps 600, scissors 700, and directional extendable pick 900, to used or adapted for
use with the entry alignment devices and methodology of the present invention.

In the foregomg, a surgical instrument 18 disposed m s entry aperture thereby preventing
or mmmzng the potential for leakage of flnd from the mtra-ocular volume dunng the surgical
procedure. In the event that one or more 1nstruments are removed from the entry apexture, then
the surgical personnel can msert & plug 160 such as that shown m FIG 28 mto the entry aperturs
to omnimize the potential for leakage This 18 & particular concem for entry shgmuent devices
that are configured 80 as to include a lumen that comprnises the entry sperture.

More specafically, the surgical personnel grasp the handle portion 162 of the plug 160
with a parr of tweezers 20 for example, onent the plug so the pm or rod partion 164 thereof 15
ponting towards the entry aperturs, end insert the rod portion 164 mnto the entry aperture. The
surgical personme! continue to msert the plug 160 1nto the entry aperture unti] the back surface of
the flangs portion 166 18 proxmnal to the extenor surface of the eye  The reverse would be dons
to remove the plug 160 from the entry sperture.

After completing the “in eye” portion of the treatment procedure, the inserted
wmstruments, the infusion cannula 200 and each of the entry alignment devices 100a are removed
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from the eye. As indicated above, the mfusion cannula 200 and the eniry ahgnment devices 100a
are preferably configured so that the opeaung m each of the comunctiva 4and sclera 6 formed by
the mnfusion cennula or the entry ahignment device 18 self-sealing, that 1s the openings or holes
formed therem do not leak when the infusion cannula or entry ahgnment device are removed. It
18 within the scope of the present mvention, however, to employ non-guture methods such as
hydrogel adhesives, clips and canyunctival sealing to help the entry mite of the sclera 6 to seal

The above-described transconyunctival sutureless viroretingl surgeal procedure, 18
mmpler, safer and faster as compared to prior art surgical methods or procedures The above-
described procedure avoids the cissection of the conjunctrva aad 1ts subsequent reattachment to
the eys, a requirement of existing prior art surgical methods and techmques The foregomng
procedure, 1 conjunction with the mstruments and devices used i comjunction with this
procedure, reduce the mze or make smaller the meisons that are made through the sclera for the
passage of instrumertts and infugion canouls, and thus reduce trawmna to the eye  Further because
there 18 no noed to dissect and reattach the conjunctiva, the tme required for the surgical
procedure to be performed 18 reduced, thus also reducing the time the patient 1s on the operating
tabie and the overall cost of the procedure.

As indicated above, m the methods accordng to the present invention there 18 provided
ons or morv entry alignment device Bach of these entry ahgnment devices 18 configured and
armanged £o 1t succesaively pierces and passes through the comjunctiva 4 and the sclera 6 and so at
mantams the ahgnment of the openings or apartures made in each of the comjunctiva and aclera,
thereby formng an entry apertare 1n the eye that extends between tho exterior surface of the eys
and the mtra-ocular volume As also mdrcated above, such entry alignment devices are
preferably configured and mzed so the apentng or aperture m the sclera 6 made by the devico 13
sealable without the use of sutures. There 18 shown 1n FIGS 7-12 various embodiments of entry
ahgnment devices accordmg to the present nvention. It should be recogmzed from the outset
that the devices shown m each of FIGS 7-12 are exemplery and not exhaustive of all possible

196
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entry ahgmment device canfigurations or designs that can be used m the methods according to the
present mvention. Reference alao should be made to FIGS 1-6 for any olements of festures not
spectfically shown or specifically descnbed heremafter m any of FIGS 7-12

Referrmg now to FIGS 7A,B, there 13 shown one embodiment of an entry alignment
device 100a accordmg to the pregent invention. As described shove, such an entry alignment
device 100a includes a handle portion 102, & stop portion 104, and an mserted porthion 106 having
a pointed end 108 and a dished portion 107 In sddition to that described above, the mserted
pertion 106 1s s1zed 20 as to have a width that 18 sufficiently small such that the removal of the
nserted portion from the sclera 6 leaves an mceision or opening that does not requure sutures to
seal the openmg or nmmon. In an exemplary embodiment, the wadth of the mserted portion 15
about 0 020 nches. The stop porhon 104 has a width and length sufficzent to prevent the entry
alignment member 100a from being drawn into the intrs-oculer volume durmg the surgical
procedure.

The dished partion 107 18 configured geametncally to complement the geometnic shape of
the surgical mstruments that can be inserted mto the eye 2. In the exemplary dlustrated
embodiments for the surgical instruments herein described, the 1nserted portion thereof 18
generally of a cylindncal shape and thus the dished porhon 107 18 generally configured so aa to
be generally arcuate.

The pomted tip 108 of the mserted portion 1a generally configured 50 as to form a non-
traumatic hp that mmomzes damsge to the hasus comprnising the comyunctrva 4 and the sclera 6
ss well as structures withm the eyo 2  In an exemplary embodiment, the pomted trp 108 18 tn1-
beveled and sharpened bike a needie to facthitate mnsertion.

The shoe-horn embodiment of the entry alignment device 100a 18 made from any material
known 1n the art winch has sufficient ngidity and strength to be mserted mnto and removed from
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the conjunctive 4 and sclera 6 as descnibed above and to withstand m nse stresses ansmg for
example from the insertion and/or manipulation of surgical mnstruments as well motion of the cye
or elements thereof Also, the matenial shall be mclusive of matenals capabie of bemng used with
the demred sterility requured for the surgical procedure. In exemplary embodiments, thus entry
alignment device 13 made from metals such as stamless stee] and plastics such as polymmude

Now refernng to FIG 8 there 15 shown a second embodiment of an entry aignment
device 100b accordmg to the present mvention that meludes sn mserhon member 110 and a stop
member 112 that 15 affixed about the extenor of the msertion member 110 The entry ahignment
device 100b of this embodiment 18 confignred and arranged so that in use, the portion of the
maertion member 110 that 18 below the stop member 112 15 passed through each of the
conjunchva 4 and the sclera 6 Addihonally, m use the entry ahgnment member 100b 1s mserted
until the stop member 112 18 proxmnal the extenor surface of the eye 2 simler to that shown for
the stop porbon 104 m FIG 6A

In the 1llustrated embochment, an end of the msartion member 110 18 securably recerved
imn the stop member 112  Altematively, the entry ahignment device 18 constructed such that the
insextion and stop membery 110,112 form an integral structare. In yet enother embodiment, the
mnsertion member 110 and stop member 112 are configured and arranged so the msertion member
extends through an aperture 1n the stop member In this case an end of the imserhion member 18
disposed proximal an end surface 118 of the stop member or the insestion member extends
outwardly from tha stop portion end surface The ngertion membey 110 also 13 a tubular member
havmg a lumen 114 extendmg between the ends of the insertion member and the stop portion
mcludes therem a through apertore 116 that communicates with the insertion member lumen. In

‘ use, the lumen 114 and the through aperture 116 comprises the entry aperture formed m the eye 2

through winch the surgical mstmments are mserted.

193
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The 10sertson member lumen 114 and stop portion through aperture 116 are sized and
arranged so as to be capabie of shdably receiving therein the insestable portions of the surgical
mstruments  In particulsr, they ere configured 30 as to complement the geometric arrangement of
these msertable portions In an exemplary embodunent, the diameter of the lumen 114 and the
throegh aperture 116 are estabhahed 50 as to be capable of receaving therean surgical instruments
msertable portions having a cross-sectional diameter of about 25 gauge The mserbon member
110 also 15 configured and mzed so that the outer diameter or cross-section thereof 1s sufficiently
small such that the removal of the inserted member from the scler 6 leaves an meamon or
openng therem that does not require sutures to seal the openng or measion. It 18 withm the
scope of the present invention for the insertion member 110 to have any outside geometnc
configurahion, ncluding oval and hexagonal, that 1s otherwise conmstent with the teachmgs of
the present mvention, specifically that entry ahgnment dovice 100b removal lesves an opening m
the sclera that need not be closed by sutures, more preferably an opeung that 18 self-sealing

The msested end 119 of the msertion megaber 110 18 1llustrated as being substantially flat.
It 1s wnthin the scope of the present mvemrion, bowever, for the mserted end 119 to be pointed,
cut on a bias or other wise configured so as to form a tissue preremg type of end.

The stop member 112 18 configured and arrumged 5o a3 to provide a sufficient surface area
and thickness to prevent the entry alignment member 100b from baing drawn 1nto the mtra-ocular
volume. The stop member 112 also 18 s1zed 20 as to provide a sufficiently large surface area for
the surgical personnel to be able to 1dentify and locate the entry ahgnment device 100b on the
exterior surface of the eye  The stop member 112 also 15 configured so as to provide &
mechamsm by winch the surgical personnel can grasp the entry abgnment device 100b when it 18
to be removed from and/or mserted mto the eye. In an exemplary embodiment, this grasping
mechanizm comprises a groove in the vertical surfaces of the stop member 112 or a surface
artfact or protrusion on the stop member
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The mserion member 110 and stop member 112 are mede from any matenal known m
the art that has sufficient ngidsty and strength to be inserted mto sad removed from the
conyunctiva 4 and sclera 6 as described above and to wrthstand m use stresses anmng for example
from the msertion and/or mampulation of surgical instruments as well motion of the oye or
elemenis thereof Also, the matenal shall be mclumve of those matenals that sre capable of
bemg used with the desired sterhty required for the surgical procedure. The matenals also
should be such that the stop member 112 can be secured or affixed to the; msertion member 110
More particularly, the msertion member 110 and stop member 112 are made from metals such as
stemless stes] and plastics such as polyimide or combmnations thereof

In an exemplary preferred embodiment, the inserhon member 15 made from polymmude
and has an outer diameter of about 23-24 gauge (about 0 025-0 022 inches) Such en outer
dumeter 13 particularly advantageous because the mncision or opemng in the sclers 15 generally
self-scaling.

Now refemng to FIG 9 there 18 shown an entry ahgnment device 100c accordmg to a
third embodiment, 1n the shape of a conventional cannula, that includes sn mnserhon member 120
and a stop member 122 that 18 affixed to the jnsertion member In a particular embodiment, the
msertion member and the stop member form an mtegral, one-piece structure. The entry
ahgnment device 100c of tins embodument 18 configured and amrenged so that 1n use the portion
of the mserhon member 120 that 18 below the stop member 122 18 passed through each of the
comunchvs 4 and the aclera 6 Addittanally, mn use the entry alignment member 100b 18 inserted
untl the stop member 122 15 proxmmal the extenor surface of the eye 2 snmilar to that shown for
the stop portion 104 i FIG 6A.

In the illustrated embodiment, the insertion member 120 18 a tubular member having a
lumen 124 extendmg between the ends of the insertion member and the stop member 122
mchudes therem a throngh sperture 126 that commusicates wath the inserhion member lumen. In
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use, the lumen 114 end the through aperturs 116 compnse the entry apesture formed 1n the eye 2
through winch the surgical mstruments are inserted

The msertion member lumen 124 and atop member through eperture 126 are sized and
erranged 50 as to be cepable of shdably recerving therein the mnsertable portions of the surgical
mstruments. In particular, they are configured so as to complement the geometric arrangement of
these 1nsertable portions. In an sxemplary embodiment, the diameter of the lumen 124 and the
through aperture 126 are established 80 as to be capable of recerving therein gargical instruments
msertable portions having & cross-sectional diameter of about 25 geuge The mserhon member
120 also 1s configured and sized so that the outer diameter or croas-section thereof 15 safficiently
small such that the removal of the inserted member from the sclera 6 leaves an meagion or
openmg therein that does not requare sutures to seal the opeming or incision It 13 within the
scope of the present mvention for the mserton member 120 to have any outuide geometnc
configoration, including oval and hexagonal, that 18 otherwise conmstent with the teachings of
the present inventan, specifically that entry alignment device 100c removal leaves an opening 1n
the aclera that need not be closed by sutures, more preferably an opening that 13 self-scahing.

The mserted end 129 of the insertion member 120 15 1llustrated as being substantially flat.
It 18 wathm the scope of the present mmvention, however, for the mserted end 129 to be pomnted
and cut on a bias or other wase configured 5o as to form a tissue piercing type of end.

The stop member 122 13 configured and arranged 50 as to provide a sufficient mrface area
and thickness to prevent the entry ahgnment member 100c from bemg drawn mto the mtra-ocular
volume. The stop member 122 also 18 mzed o a8 to provide a sufficiently large surface area for
the surgical persormel to be able to 1dentify and locate the entry alignnent device 100c on the
extenor surface of the eye. The stop member 122 also includes a surface artifact 123 that 18
configured 30 83 to provide a mechamsm by which the surgical personne] can grasp the entry
alignment device 100c for msertion mto and ramoval from the eye In an exemplary
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embodment, this graspmg mechamem 18 used m conyunction with en meertion tool, such as that
shown 1n FIGS 13-15 for insertion and/or removal of the device.

The msertion member 120 and stop member 122 are made from any material known 1n
the art that has sufficient ngidity and strength to be mserted mto and removed from the
conjunctiva 4 and sclern 6 as described above and to withstand 1n use stresses ansing for example
from the msertion and/or mampulahon of surgical mstruments as well motion of the eye aor
elements thereof Also, the matenal shall be mchusive of those matenals that are capable of
bemg used wath the desired stenity requored for the surgical procedure  More particularly, the
msertion member 110 and stop member 112 are made from metals such as stanloss steel and
plastics such as polyinude or combmations thereof.

In en exemplary embodiment, the insertion member 18 made from stainless steel hes an
outer chameter of about 22-23 gauge (about 0 028-0 025 inches)

Now refermng to FIGS 10A,B there 16 shown eniry ahgnment devices 100d,e according
to a fourth embociment of the present invention that are formed by shapmg a sohd or hollow
cylmdncal member, for example a metal wire, 1nto & predetermined shape or configuration In
FIG 10A there 15 shown an entry ahgmment dovice 100d mcluding an arcuate portion 130 from
which extends two leg porhions 132 that are spaced from sach other and genarally paraliel to each
other Each leg portion includes an upper segment 134 and a lower segment 136, where the
lower segmexnt 13 at an angle with respect to the upper segment so that the upper segment

The lower segments 136 are mzed so that each extends through the conjunctiva 4 and
sclera § when disposed m the entry sperture. The angle between the upper segments 134 and the
lower segments 136 18 established and the upper segments are sized so that the upper segments
act as a stop, to hmt the amount of msection as well ss to restrmn the entry aligmment device
100d from dnfung mnto the mtra-ocular volume dunng the surgical procedure
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In one specific embodiment, the surgical persormel form an entry aperture having the
demred s1ze 1n the conyunctiva 4 and the sclera using for example by means of a stylet.
Thereafier, the surgical personne]l msext the leg partion lJower segments 136 1zto the entry
aperture about the stylet and following msertion of the lower segments 136 the stylet 1s removed
from the eye. In another specific embodiment, the Jeg portiont lower segments 136 are secured to
an msertion dovice and the portion of the mnserion device contarng the lower segments 136 15
mserted into the aye so as to form the entry aperture in the conjunctiva 4 and the aclera 6
Thereafter, the 1nsertion tool 18 removed leaving the lower segments 136 1n the entry aperture

The spring remliency of the leg portions 132 and the arcuate partion 130 act so as to keep
the lower segments 136 spaced from each other when they are digposed 1 the entry aperture
Consequently, this spnng remhiency and the lower segments 136 mamtan the entry sperture in
the eyo and thus also mamntams the ahgnment of the portions of the entry aperture m the
corgunctrva 4 and the sclers 6  The leg portion upper segments 134 also compnse a mechamem
for hnmting the motion of the entry alignment device 100d mto the eye (c.g., act as a stop)

There 15 shown 1n FIG 10B an aliemetive entry ahignment device 100e that 18 smular in
most respects to the entry alignment device of FIG 10A excopt that m the altemnative
embodiment, the arcuate portion 130 18 arranged 80 as to be at an angle with respect to the leg
portions 132 to facilitate the removal of the entry ehgnment device 100e from the eye upon

completion of the surgncal procedure. Accordmgly, reference shall be made to the foregomg
discusson for FIG 10A for other detmis of the alternative entry alignment device 100e

In sn exemplery preferred embodiment, the eniry sperture being formed 13 s1zed 50 as to
be capable of receiving thereun surgical instruments nsertable portions having a cross-sectional
diameter of about 25 gange. The leg portion lower segments 136 also are preferably spaced from
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cach other 50 as to mamtan two opposmg mienor surfaces of the entry aperture spaced from
cach other 80 as to meet tns capabihty

The entyy alignment devices 100d,2 are made from any of a number of matenals known
i the art whnch have sufficient strength and the desired sprmg characteristica when in the
illustrated shapes to function m the manner described sbove Such matenals includes metals
such as stanless stee] and plagtics

‘There 1 shown In FIG 11 an entry ahgnment device 100f according to a fifth
embodiment of the present mvention that inciudes a stop mezber 140 and two or more
displacing members 142 thet are secured to the stop member The displacing members 142 also

extend outwardly, downwardly m the illustrated embodiment, from a back surface 144 of the stop
member 140

The dusplacing members 142 are sized so that each extends through the conjunctva 4 and
sclera 6 when chsposed 1n mn entry sperture. As with the other above-described entry alignment
devices 100z-¢, the stop member 140 18 configured and s1zed 30 85 to hmut the amount of
insertion, and to restrain the entry ahgmment device 100f from dnfting indo the intra-ocular
volume duning the surgical procedure as well as to provide » target for the surgical personnel
dunng the procedure. The two or more displacing members are displaced from each other such
that when the casplacing members are mserted into the entry aperture at least two opposing
mtenior surfaces of the entry aperture are mamtained spaced from each other so that surgicsl
mstruments can be mserted 1nto the entry aperture  The stop member 140 also 18 configured with
an aperture 146 that 18 sized so the surgical instruments can be passed thers through.

In use, the surgical persormel mount the entry alignment device on an ingartion tool, for
example, the msertion tool shown m FIG 16 so that the displacing members are disposed on
auther mde of the stylet having the generally desired size for an entry aperture  The stylet 15
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mserted into the eys unhl the stop member back surface 144 13 preoamal the extenor surface of
the oye, thereby forming the eniry sperture 1n the conjunctiva 4 and the sclera 6 At the same
tume, the displacing members 142 are inserted mto the so formed entry aperture so that cach
extends throngh each of the conjunctiva 4 and the sclera 6 The stylet 18 then removed loaving the

displacing members 142 1n the eofiry aperture

In an exemplary preferred embodiment, the entry aperture beng formed 15 sized so as to
be capable of recarving therem surgical instruments 1nsertable portions having a cross-sectional
duxmeter of about 25 gauge. The displacing members also are preferably spaced from each other
50 a3 to mamtan st least two opposmg mtenor surfaces of the entry aperture spaced from each
other 20 as to mect this capalnlity The stop member through sperture 146 also 18 mzed so as to
be capable of recerving therem surgical mstruments insertable porhons having a cross-sectional
chameter of sbout 25 gauge.

The entry alignment devices 100, mcluding the stop member 140 and the displacmg
members 142, are made from any of a number of matenals known m the art which have
sufficient ngidity and strength to be msested into and removed from the comunctiva 4 and sclers
6 as described above and to wathstand 1n use stresses enmng for example from the mserhion
and/or manrpulation of surgical mstruments as well motion of the eye or elements thereof Also,
the matenal shall be melumve of those matenals that are capable of being used with the desared
stenlity required for the surgical procedure Such materials includes metals such as stmnless
steel and plashcs, such s polyimude.

There 15 shown 1n FIG 12 an entry ahgnment device 100g according to a sixth
embodmnent of the present mvention that includes a stop member 150 and a heheal member 152
that 15 secured to the stop member The helical member 152 also extends outwardly from a back
surface 154 of the stop member 150
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The helical mamber 152 18 sized 80 that 1t hag an axial length sufficient to extend through
the conjunchva 4 and sclera 6 and mnto the intra-oculsr volume when disposed 1n an entry
aperture The helical member 152 also 18 sized such that the inner diameter of the hehix 15 large
enough for the msertable portions of the surgical mnstruments to pass there through. As with the
other above-described entry alignment devices 100a-f, the stop member 150 18 configured and
g1zed 80 88 to himt the amount of nsertion and to restramn the entry shgnment device 100g from
dnfhng mto the intra~ocular volume durmg the surgical procedure as well as to provide a target
for the surgical personnel dunng the procedure. The stop member also 15 configured with an
aperture 156 that 18 mzed so the msertable portions of the surgical mstruments can be passed
there through

In use, the surgical personmel meert the helical member 152 into the eye and twast the
entry ahgnment device 100g 1n the appropniate direction 50 as to 1n effect screw the entry
abhgmment member mto the sye  The surgical personnel contmue to twist the entry alignment
member 100g until the back surface 154 thereof 18 proximal the extenior surface. In this
condrhen, the helical member 152 extends throngh each of the conjunctiva 4 and the sclera 6 mto
the mtra-ocular volame. To remove the entry ahgnment device 100g the surgical personnel twist
the device m an oppomite direction, thereby unscrewing the device from the eye.

In an exemplary preferred embodiment, the entry aperture being formed 18 ized 50 a8 to
be capable of receiving therem surgical nstruments insartable portions having a cross-sectional
diameter of about 25 gauge. The inner diameter of the helix as well as the stop member through
aperture 156 also are sized so as to be capable of recerving therem surgical mstruments insertable
portions having 2 cross-sectional diameter of sbout 25 gauge.

The entry alignment devices 100g, mcluding the stop member 150 and the helical
member 152, 13 made from any of a mumber of matenals known 1n the art which have sufficient
ngdity and strength to be mserted mto and removed from the cormyunctiva 4 and sclera 6 a8
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described above and to withstand m use stresses ansing for example from the mnsertion and/or
manipulation of surgical instruments as well motion of the eys or elements thereof. Also, the
matenal shall be melumve of those matenals thet are capable of being used with the desired

stenhty required for the surgrcal procedure  Such metenals includes metals such as stamless
steel and plastics, such as polyimde

Refernng now to FIGS 13-185, there are shown vanous views of one exemplary entry
ehgnment device mnsertion tool 500 according to the present mvention. Such an msertion tool
500 mcludes  handle member 502, 8 moveable mamber 504 being moveably disposed with the
handle member and a fixed stylet 508 projecting outwardly from one end 510 of the handle
member The handle member 502 18 generally configured so ss to provide a shape that 13 reachly
grasped by the surgical personnel

The moveable member 504 ncludes a device grasping portion 506 and 18 prvotably
disposed within the handle member 502 so that the device grasping portion 506 can be
selectively moved between 2 grasping pomtion and a moumting posrhon. In the mounting
position, as more clearly shown 1n FIG 14, the moveable member 504 13 depressed mnto the
bandle member 504 so as to cause the device grasping portion 505 to move away from the stylet
508 thus preparmg the inserhion tool 500 so an entry alipnment device can be mounted thereon
Thereafter the movable member 504 15 released thereby preferably cansing the device grasping
portion to move towards the stylet 505 thereby grasping the device and removably seccunng the
entry ahgnment device to the insertion tool 500 as more clesrly shown m FIG 15

For example, and also with reference to FIG 9, the stylet 508 13 slid mio the lumen 124 of
the entry ahgnment device 100c umtil the enlarged portion 512 of the stylet rests against the top
surface of the stop member 122. Additionally, the eniry ahgnment device 15 amanged 50 the stop
memnber surface artifact 123 18 proximal the mde of the stylet enlarged portion 512 where the
dewnice grasping portion 506 15 pomioned When the entry shgnment device 100c 15 thus
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disposed on the stylet 508, the moveable member 504 13 released 50 the device graspmg porthon
306 18 moved mnto the graspmg position. In the grasping posstion, and as shown more clearly m
FIG 15, the grasping porttion envelops a part of the surface artifact 123 so as to secure the entry
alignment device 100c¢ to the msertion tool 500

In use, the surgical personnel postion the pomnted end of the stylet 508 at the demred
location for an entry aperture or access port and insert the stylet pomted end mto the eye 50 as to
succesmvely pierce and pass through the conjunctiva 4 and the sclera 6 and 80 as to
smmitencously wsert the device mserted member 120 therein. The pomted end of the stylet 508
18 preferably beveled and sharpened Like & needle to facilitate msertion of the stylet into and
through the conjuncitva 4 and the sclera 6 Insertion 13 stopped when the back surface of the stop
member 122 15 resting upon the extenor surface of the eye. The movable member 504 18 agam
depressed o the device grasping portion 506 moves away from the entry shgnment device 100c
thereby freemng the device. The surgical personnel, while mamtamning the moveble member
depressed withdraw the stylet 508 from the device lumen 124, thus leaving the entry alignment
device 100c dusposed 1n the eye

Refenrmg now to FIG 16, there 15 shown another exemplary entry alignment device
msertion tool 550 according to the present invention Such an msertion tool 500 includes a
handle member 552 and a stylet 554 affixed to and extending outwardly from an end of the
handle member The handle member 552 1s generally configured so s to provida a shape that 19
readily grasped by the surgical personnel.

‘The stylet 554 18 a generally cylndncal member bemng mzed so as 10 be capable of bemg
recerved 1n the lumen of an entry ahgnment device. The stylet includes a stop 556 that 15
generally in the form of en enlarged region of the cylindrical member area to restramn motion of
the entry ahgmnent device along the length of the stylet The end 558 of the stylet 554 oppomite
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the handle member 552 18 preferably beveled (¢ g., tn-leveled) and sharpened like a needle to
facilitate maertion of the stylet mto and through the conyunchva 4 and the aclera 6

For example, and with reference to FIG 8, the surgical personnel shd the stylet 554
through the hzmen 114 of the entry ahgrment dsvice 100b untul the top surface of the stop
member 112 reats agmnst the stylet stop 556 In use, the surgical personne) position the stylet
pomted end 558 at the desired Jocation for an entry aperture or access port and msert the pointed
end mto the eye 50 as to successively pierce and pass through the comjunctiva 4 and the sclera 6
and so as to amultanscusly ingert the device inserhon member 110 therein. Insertion 18 stopped
when the back surface of the stop member 112 15 restmg upon the extenor surface of the eye.
The surgical personnel, then wathdraw the stylet 554 from the device Jumen 114, thug leaving the
entry ahgnment device 100b disposed m the eye

Referring now to FIGS 17-18 there 13 shown s high-speed vitreous cutting and asprating
device 300 according to the present invenhon that mcludes an mterface mamber 302, an mserted
member 304 having a lumen 314 and a mde aperture 308 proxamal to an end thereof The cuthng
and aspirating device 300 further includes a moveable member 310, having s gullotme end 312

for cuthing, that 8 disposed withm the lumen 314 and operably and mechamcally connect to the
mterface member 302

An end of the interface member 302 18 secured to a cutter head 330 such as the Lightming
Cutter manufactured by Bausch and Lomb, which cutter head 18 operably and mechamecally
connected to the moveable member 310 via the interface member 302 so that the moveable
member moves cyclically back and forth within the lumen 314 responmve to the cutter head.
More specifically, the movesbie member gullotine end 312 15 moved back and forth acroas the
side aperturs 308 proxmual the end 306 of the mnserted member 304, whereby matena) disposed
m the side apertore 13 succesmvely cut by the gmlloune end 312 The mterface member 302
includes a suction port 320 thet 18 connectad to a suchon source (not shown) by a suchon Ime
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322 The suction port 320 18 m fluid commumcation with the lumen 314 8o that fimd and cut
material 18 drewn up through the lumen about the movable member 310 and out the suction port.

The mserted member 304 15 configured and mzed 30 as to be useable with an eniry
ahgnment device of the present mnvention. More particularly, the mnserted member 304 also 18
configured and s1zed so the outer diameter or cross-section thereof 15 sufficiently small such that
the removal of the mserted member from the sclera 6 leaves an meimon or opemng therem that

does not require sutures to seal the openmg or meimon  In an exemplary embodiment, the outer
diameter or cross-section of the mngerted member 304 18 about 25 gauge.

The movesble member 310 15 moved cyclically by the cutter head 330 so that the cut
vitreous matenal can be contmmously asprrated from the lumen 314 wathoot clogging thereof In
preferred embodiments, the moveable member 310 15 operated such that the gmllotine end 312
makea about 1000 cuts per mimate (cpm), more preferably st least 1000 cpm and 1n a more
specific embodiment 15 operated 1n the range of from about 1000 to 1500cpm  Such cut rates
have been found to be particularly advantageous because vitreous material being cut by the
gullotine end 312 1s successfully end continuously asprrated out of the suchon port 320 without
cloggng of the lumen 314 of an mserted member 304 having an outer diemeter of 25 gauge
Tests also have shown that thera 18 clogging of the lumen for a cuttng and aspirating device
having an inserted membaer outer diameter of about 25 gauge when using pnor art pneumatic
cutter heads to drive the moveable member

Addrhonally, the suction pressure developed at the saction source or suction port 320 13
sufficient to reachly draw the cut material and any flmd up through the lumen and out of the
suction port. In an exemplary embodiment, the suction pressure 15 about 400mmHg and more
particularly the suctiop pressure 15 400mmHG or greater
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Referrmg now to FIG 19, there 1s shown a perspective view of a laser Light transmutting
source 450 according to the present invention that mcludes a hendle portion 452, a insertable
member 454 end an optical cable 456 The handle member 452 15 generally configured so as to

provide a shape that 15 readily grasped by the surgical personnel.

The optical cable 456 15 any of a number of optical cables known 1n the art that can
commumcate hght between the ends of the cable. The optical cable 456 also mncludes the optical
couplars that optically couple tho cable to another component such as a hght source. One end of
the optical cable 456 18 optically coupled to a ight source (not shown) and the other end of the
optical cable 18 optically coupled to the insertsble member 454 The msertable member 454 18
configared so as to meclude a humen that forms a passage for the hght comung from the ophcal
cable 456 In thus way, the hight being generated by the hight source 13 projected from the open
end 458 of the insertable member 454 onto the deswed arca of the eye as hereinabove described.

The msertable member 454 18 configured end mzad so as to be useable with an entry
ahgnment device of the present mvention. More particularly, the msertable member 454 also 13
configured and mzed so the outer diameter or cross-section thereof 1s sufficiently small such that
the removal of the msertable member from the sclera 6 leaves an incimion or openng theremn that
does not require putures to seal the opening or incimon. In an exemplary embodiment, the outer
diameter or cross-section of the insertable member 454 15 about 25 gauge.

Now refaming to FIGS 20A,B there 15 shown two exemplary mfusion canmlas 200a.b
accordmg to the present wnvention. Refernng to FIG 20A, the mnfusion cannula 200a inclades &
noz2zie portion 2028, a stop portion 204 and a inserted portion 206  The nozzle portion 202a18 a
generally cyhndnical hollow member that extends outwardly from the stop portion 204 The
nozzle portion 202a 13 configured so as to receive thereabout an inlet hne 220 that 15
mterconnected to an mfusion source, for example an elevated bottle of balanced saline solution
or a source of pressurized gas such as air
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The stop portion 204 18 configured and arranged so as to provide a sufficient surface area
and thuckness io prevent the infusion canmla 200a from beang drawn or dnfimg mio the mtra-
ocular volume of the eye The stop portion 204 and the inserted portion 206 are configured 50 a8
to include 1n each a lumen that commumcates with each other and the lumen m the nozzie
portion 202 In this way, the fluid from the mfumion source flows through the successive umens
and mto the mira-ocular volume of the eye.

The mserteble portion 206 18 configured and s1zed so the outer diameter or cross-section
thereof 18 sufficiently nall such that the removal of the msertable portion from the sclara 6
leaves an mcimon or opening therem that does not requre sutures to seal the opemng or incision
In an exemplary embodiment, the outer diameter or cross-section of the maertable portion 206 18
about 25 gauge. In more partcular embodmments, the inserted end 208 of the msertable portion
206 1» beveled, prefersbly tni-beveled, and sharpened like & needle 5o as to mnirmize trauma apd
damage to the tissues of eye, as the inserted end prerces and passes through the conjunchva 4 and
the sclera 6 mto the intra-ocular volume The insertable portion 206 13 configured with a

retaxmng ball 207 or other surface artafact that helps to constran the cannula 2002 withm the
sclera 6

There 18 shown m FIG 20B another infosion canmula 200b according to the present
mvention that mciudes & nozzie portion 202b, & stop portion 204 and an insertable portion 206
The nozzle portion 200b of this embodiment differs from that descnibed for the other mfusion
carmula embodonent illustrated 1n FIG 20A 1m that a portion of the nozzle portion 204 18 arcuate
8o the mlet line connection of the nozzle portion 18 at an engle with respect to the lumen of the
msertable partion. In the 1llustrated embodiment, the ynlet line connechon 18 at 50 degrees angle,
however other angles are contemplated for use m the present invention. Reference shall be made

to the foregomg discusmon for the other infusion cannula embodiment 1llustrated 1n FIG 20A for
other detals or features

217
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Now referming to FIGS 21-23 there are shown vanous views of a forceps 600 accordmg
to the present mventon, that mcludes a handle member 610 and a head 630, a portion of which 13
configurable for maertion into the intre-ocular volume The handle member 610 18 generully
configured s0 aa to provide a shape that 18 readily grasped by the surgical personnel and o as to
melude one or more actuation members 612 The hamdle member 610 15 further confignred such
when the actustion members 612 are moved 1n one direction &n axial movement or force 18
generated by the handle member m one drechon and when the actuahon members are moved m
another direchon an axial movement or force 15 generated by the handle member mn opposite
darection. In sn examplary embodiment, the product sold under then name of ErgoTec by Beusch
and Lomb compnses the handle member 610 according to the present invention

‘The head 630 includes a mechamcal mtercormecting portion 632, an 1nsertable porhion
634 having a lumen 636 and a sloped end 638, and a movesble member 640 having a sloped end
642 that 13 disposed 1n the lumen. As shown 1n phantom in FIG 23, the sloped end 638
preferebly 18 formed by machiming eway all but a small segment of the insertable portion and
bendmg thas small segment upwardly to form the sloped end

The mechamcal mterconnecting portion 632 15 affixed to the handle member 610 so the
head 630 extends from an end thereof The mechamical interconnecting portion 632 also 18
mechanically interconnected to the handle member 610 and the moveable member 640 such that
the moveable member moves back and forth axially m the humen 636 responsive to the axial
movement or force generated by the actuation members 612 of the handle member 610 In this
wey, when the achustion membexs 612 are m a rest position, the moveble member sloped end 642
18 remote from the msertable portion sloped end 638, leaving a space therebetwoen.
Correspondingly, when the actustion members 612 are actuated, the moveable member sloped
end 642 15 moved towards the inserteble portion sloped end 638 thereby reducing the space
therebstween or puttmg the sloped ends mto contact with esch other Preferably, the sloped ends



y DOTTED® gffasen

-32-

638, 642 of each of the msertable portion 634 and the moveable member 640 are configured so
the sloped end surfaces are essentially parallel to each other In other words, the opposing
surfaces of the sloped ends 638,642 provide a mechamsm by which matenial can be grasped by
the surgical personnel responsrve to the movement of the actushon members 612

In use, the surgical personnel msert the msertable portion 634 nto the entry aperture so
the sloped end 638 thereof 1s dispose mn the intra-ocular volume of the eye Thareafter, the
surgical personnel mampulate the forceps so some loose material such as free strand of vitreous
gel 18 disposed 1n the sloped end 638 The surgacal persommel then actuate the actnation members
612 causing the movesble mamber 640 to moved axially withon the lumen towards the insertable
portion sloped end 638, to trap the locse matenal betwean the opposng faces of the maertable
portion eloped end and the moveable member sloped end 642

The msertable portion 634 18 configured and mzed 50 as to be useable with an entry
ahgnment device of the present invention More particularly, the msertable porthion 634 also 18
configured end mzed so the outer chamneter or cross-sechon thereof 18 sufficiently small such that
the removal of the msertable portion from the sclera 6 leaves an maimon or opening therein that
does not requare sutures to seal the opening or meision  In an exemplary embodiment, the outer
diametar or croas-section of the msertable portion 634 18 about 25 gauge

Now refermng to FIGS 24-25 there are shown vanous views of 2 cotng mstrument 700
or sc1530r8 according to the present invention, that includes a handle member 610 and a head 730,
a portion of whuch 18 configurable for insertion mto the mtra-oculsr volume. The handle member
610 15 described hereinebove m connection with FIGS 21-23 and as such reference ghould be
made to the foregoing discuamion as to the operahon and structure of the handie member The
head 730 mcludes a mechemecal mterconmecting portion 732, sn msertable portion 734 having &
lumen 736, and & moveable member 740 having a cuttng end 742, that 13 disposed 1 the lumen.
The msertable portion also mcludes a fixed end 738 and a bndging portion 739 that extends
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between an open ond 737 of the Jumen and the fixed end 5o as to position the fixed end remote
from and opposite the lumen open end

The mechamea! mierconmecting portion 732 18 affixed to the handle member 610 30 the
head 730 extends from an end thareof The mechamcal miercormecting portion 732 also 15
mechemcally mterconnected to the handle member 610 and the moveable member 740 such that
the moveable member moves back and farth sxally n the lumen 736 responmve fo the axial
movement or force genersted by the actustion members 612 of the handle member 610 In thns
way, when the actustion mesnbers 612 are 1n 2 rest position, the movable member cutting end
742 13 remwote from the msertable portion fixed end 738 leaving e space thercbetween.
Correspondingly, when the actushion members 612 are actuated, the movesble member cuttg
end 742 15 moved towards the fixed end 738 so the cutting end contacts the fixed end such that
any matenal disposed betwoen the cutting end 742 and the fixed end 738 1a cut or severed into
pieces  As illustrated in FIG 25, the ends of the cuitimg end 742 and the fixed end 738 that are
perpendicular to the lme of motion can be further machmed or beveled so a8 to form a pick like
surface

In use, the surgical personnel msert the insertable partion 734 into the entry aperture so
the fixed end 738 and lumen open end 737 thereof are dispose 1n the intra-ocular volume of the
cye Thereafier, the surgical personnel mampulate the cuttmg instrument 700 so the matenal to
be cut 15 disposed on the tmidging portion 739 between the fixed end 738 and the cuthng end 742
The surgical personnel then actuate the actustion members 612 causng the moveable member
740 to moved axially within the lumen towards the fixed end 738 and to urge the cutting end 742
agamst the fixed end thereby cutting the material trapped therebetween.

The 1nsertable porion 734 18 confignred and sized 50 a3 to be nseable with an entry
ahgnment device of the present mvention. More particularly, the msertable portion 734 also 15
configured and s1zed so the outer diameter or cross-sechion thereof 18 sufficiently small such that
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the removal of the 1nsertable portion from the sclera 6 leaves an meimon or opemng therem that

does not require sutures to seal the opemng or incimon. In an exemplary embodiment, the outer
diameter or cross-section of the msertable partion 734 18 about 25 gange.

Referrmg now to FIG 26, there 15 shown an aspastor 800 according to the present
mnvention that mcludes a handle porthion 802, an msertable member 804 and an sucton hne 806
The hendle member 802 18 generally configured so as to provide a shape that 18 readily grasped
by the surgical personnel and to include therein a lumen so s to findly couple a lumen of the
insertable member 804 and the suchon ime 806 The suction Ime 306 15 coupled to a suchon
source (not shown) 30 as to develop a suction within the insertablo member lumen such that
matenal or flnd cen be drawn though the open end 808 of the msertable member, up through the
lumen and out through the suction lme 806 m the same manner as for other prior art aspirators.

The msertable member 804 15 configured and mzed so as to be useable with an entry
ahgnment device of the present nvention. More particularly, the msertable member 804 also 15
confignred and mzed so the outer diameter or croas-section thereof 15 sufficiently amall such that
the removal of the msertable member from the sclcra 6 leaves an mcimon or opening therem that
does not require sutures to seal the opening or ncimon. In an exemplary embodiment, the outer
chameter or cross-section of the msertable member 804 18 about 25 gauge

Refernng now to FIGS 27A,B there 18 shown a directional extendable pick 900
according to the present invention, with the pick portion 906 withdrawn into the msertable
portion 904 as shown 1n FIG 27A and with the pick portion 906 extending from the msertable
portion es tllustrated m FIG 27B The directional extendable pick 900 includes a handle
member 902, the insertabie portion 904 that extends from an end of the hendle member, a pick
portion 906 and a slide member 908 shdably dusposed 1n the hendle member The handle
member 902 13 generally configured so as to provide a shape that 1s reacily grasped by the
surgical personmel.
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The msextable portion 904 15 configured and arranged with a lumen extending the length
thereof m which 18 slidably disposed the pick portion 906 The handle portion 902 also includes
theren a lumen proxumal the and from whuch the msertable portion extends i which 15 recerved
a segment of the pick portian $06 The handle portion lumen commumeates with the slotted
openmg n the top of the handle portion so the shde member 908 18 mechamcally connected to
the prck portion 20 that the pck portion moves aaally wathm the insertable portyon Jumen
responstve to the shde member 908

The pick portion 906 13 made of any of 2 number of matenals known m the art that have
the ngudity and strength to perform the piclang finction of the surgical procedure without
structurally fislmg. Such matenals mclude metals such as stamless steel and compostte matenials
such as carbon composites. In a preferred embodiment, the pick portion 906 18 made from
mtmol. A mck portion 906 made from mtinol 1s advantageous 1n that a curved pick portion can
be straightenad and eamly drawn into the strmght sectian of the msertable portion 904, as shown
mPFIG 27A, but which retums to the curved state when 1t 18 extend outwardly from the msertable
portion.

The insertable portion 904 18 configured and mzed 80 as to be uscable with an entry
alignment device of the present mvention  More particularly, the msertable portion 904 also 1s
configured and nzed so the suter diameter or cross-sechon thereof 18 sufficiently small such that
the removal of the msertable portion from the sclera 6 leaves an mncimon or openmg therein that
does not requre sutures to seal tho operung or mcumon In an exemplary embodment, the outer
diameter or cross-section of the msertable portion 904 13 about 25 gange.

The mvention also meludes device lats that compnse one or more entry ahgnment
devices 100 according to the present mvenhon with or without the above-described surgical
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mstruments, imsertion tools and mfusion cannnlas. In a more specific ambodiment, the device
lats melude entry ahgnment devices, 8 ngh speed vitrecus cutter and an mfusion cannula.

Although a preferred embodiment of the mvention has been descritbed using specific
terms, such descniption 18 for 1llustrative purposes only, and 1t 15 to be understood that changes
end venations may be made without departing from the sparit or scope of the followmg clmms.

218
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What 18 claimed 18

1 A method for providing access within an eye dunng an occular surgical procedure,
compnsing the steps of

providing an entry alignment device that 13 configured 50 as to provide an entry apertare
m each of the conjunctiva and sclera of the eyo and mmnixning the entry aperture 1n each of the
conjunctiva and sclera ahgned during the surgical procedure, and

iserhng the entry alignment davice mnto the cye so as to form the entry apertures

2 The method according to claim 1, wherean the entry ahgnment device being
provided 18 sized such that when the entry ahignment device 19 removed from the eye, the entry
aperture formed m the comunctiva and sclera are sealed without the use of sutures

3 The method according to cleim 2, wheremn the entry ahgoment device bemg
provided 1s sized such that when the entry shgnment device 18 removed from the eye, the entry
aperture 13 self scahng.

4 The method according to claxm 2, further compnsing the steps of

providing a surgical metrument having sn operable end for msertion through the entry
aperture w each of the conyunctiva and sclerz, a portion of the oparable end having a cross-
sectional dismeter not greater than 25 gauge, and

mserting the surgical mnstrument through the entry apertures 1nto the oye.

5 The method according to clam 4, wherein the surgical instrument 18 selected from
the group conmsting of a mgh-speed vitreous cutter, forceps, scissors, pick, light sonrce, laser,
fragmentation, disthermy, and aspirstor
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6 The method according to clam 2, wherem the entry ahignment device 15 1n the
form of one of a metal canpula, a polymmde cannule, 8 wire spreader and a shoe-horn type
member

7 The method according to ¢clam 1, wheremn there are a plurahty of entry ahgnment
devices being provided and wherein the step of inserting includes insertng each of the plurality
of entry alignmont devices 8o as to form a plurality of entry apertures in the comunctiva and the
sclera.

8 The method acconding to clamm 7, farther compnsing the steps of

providing a surgical mstrument hgving an opersble end for msertion through the entry
aperture m each of the conjunchiva and sclers, a portion of the operable end having a cross-
sechonal diameter not greater tham 25 gange, and

msertng the operable end porhon of at least one surgical mstrument through one of the
phirslity of entry apertures

9 The method according to clamn 1, further compnsing the ateps of

providmg an infusion cannula having sn operable end for insertion mto the eye, the
operable end having a cross-sechonal diameter of not more than 25 gauge and bemg
interconnected to an mfusion source; and

mserting the cannula operable end through the conjunctiva and sclera

10 The method according to clinm 9, further compnsing the step of sealng the
apertures m the conjunctiva and sclera formed by the mserted infusion cannula without the use of
sutures.

270
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11  The method sccording to clam 1, wherem the step of maerting includes mserting
the entry ahgnment device into the oye so the entry apertures in the conjunctiva and sclera are at
an angle with respect to a normal to the eye

12  The method according to claim 11, wherein the angle 13 greater than 45 degrees
from the normal

13 A method for treating & postenar segment of an eye compnsng the steps of

providmg a plurality of entry alignment devices that 16 configured so a8 to provide en
entry aperture 1n each of the conjunctiva and sclera of the ¢ye and maimntarmng the entry aperture
1n each of the conjunctiva and sclera aligned dimng the surgical procedure,

mserting cach of the plurality of entry ahgnment devices mto the eye,

mserting a hight source through the entry sperture formed by one of the plurabty of entry
shgnmeaqt devices and mserting a lugh speed vitreous cutting/ aspirating mnstrument i the other
of the piurality of entry alignment devices,

removing vitrecus gel usmg the igh speed vitreous cutimg/ aspirating instrument; and

mmplementing a corrective procedure for the retima.

14 The methed of claim 13, further compnsing the steps of

mserting an operable portion of an infusion cannula through the conpmctiva and the
sclera, and

maimntamng the mtrsocular volume by mmfumng a fimd through the infumon canmmla,

mfunng a first gas through the infusion cannula while aspirating vitreous flurd, and

exchangmg the infused first gas with a second ges following the step of implementing.

15  The method according to clmm 13, wherein the entry ahignment device being
provided 1s mzed such that when the entry ahgnment device 15 removed from the eye, the entry
eperture formed 1n the conjunctiva and sclera are sealed without the use of sutures

A




O0YTED® Aa.asan

16 The method according to claim 15, wherain the entry alignment device bemng
provided 18 sized such that when the entry ul:igument device 18 reamoved from the sye, the entry

apertures 15 self sealing

17  The method according to clamm 15, wherein the entry ahgnment device 1s in the
form of one of a metal cannula, a polytmide canmuls, a wire spreader and a chisel pomt member

18  The method sccording to claim 13, further compnsing the steps of

providing an mmfusmon cemmula having an operable end for insertion into the eye, the
operable end having a cross-sectional diameter of not more than 25 gange and being
mterconnectsd to an mfusion source, and

mserting the mfusion cannula operable end through the conjunctiva and sclera.

19  The method according to clarm 18, further compnaing the step of scaling the
apertures n the conjunctiva and sclera formed by the inserted infusion cannula without the use of
sutures

20 The method accordmg to clam 13, wherein the step of inserting includes inserting
the entry ahignment device into the eye so the entry spertures 1n the comjunctiva and sclera are at
an angle with respect to a normal to the eye.

21 The method according to clmm 20, wheren the angle 18 greater than 45 degrees
from the normal

22 The method of clarn 14, further compnang the steps of
infusing a first gas through the mfumion cannula wiile aspirating vitreous flmd, and
exchanging the infused first gag with a second gas following the step of implementing
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23 Ahgh speed vitreous cutting/ aspiraing mstrument compnsing

an 1nserhon member having a Jumen theremn and an aperture proximal an end thereof;

wherein the imnsertion member has a cross-sectional diameter of not more than 25 gange,

8 cutting member moveably disposed within the lumen,

a cutting member dnving mechanism being mechameaily interconnected to the cuttmg
member that causes the cuthng member to move cychcally 1n an axial direchion within the
lumen, and

wherem the cutting member driving mechanism 15 configured so as to drive the cutting
member 50 48 make about 1000 cuts per minute past the inserion member aperture

24 The high speed vitreous cutuing/ aspirating instrument according to claum 23,
wherein the cutting member dnvmg mechaniam 18 configured 80 as to drive the cuthng member
80 as make at least 1000 cuts per mnute past the inserhon member aperture

25  The lugh speed vitreous cutting/ aspirating 1ustrument according to claym 23,
wherem the cuthng member draving mechamsm 18 configured so s to dnve the cuthing member
50 as make more than 1000 cuts per mmute past the inseruon member aperture

26  The high speed vitreous cutting/ aspiting instrument sccording to clam 23,
whevem the cuthng member driving mechamsm 18 configured so as to drive the cuthng member
50 a8 make between about 1000 and about 1500 cuts per murte past the msertion member
gperture

27  The lugh speed vitreous cuthing/ asprrating instrument according to claim 23,
further compnimng & suction line being flndly intercomnected to the msertion member lumen,
and wherein the suction Iine 18 operated so as to develop a vacuum 1n the lumen of about
400mmHG
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28  The high speed vitreous cuttmg/ aspmating mstrument sccording to clam 23,
further compnisng a suchon hne bemng fludly mterconnected to the msertion member lumen,
and whesein the suction line 18 operated so as to develop a vacum 1n the lumen greater than
400mmHG

29 A dewice kit including at least one entry ahignment device that 18 configured for
msertion 1nto an eye and 50 as to provide an entry aperture 1n each of the comjunctiva and sclera
of the eye and to marntan the entry aperture formed mn each of the conjunctiva and sclera aligned
dunng a surgical procedure

30  The device kut of claim 29, wheremn the ahgnment device 13 mzed such that when

the entry ahgnment device 15 removed from the eye, the entry apertare formed m the sclera 18
sealed without the use of sutures

31 The dsvace kat of clmm 30, wherein the alignment device 18 s1zed such that the
entry aperture formed n the sclera 18 self-sealing

32  Thedevice kat of claum 29, further compnsing st least one surgical mstrument
having an operable end for msertion through the entry aperture provided m the eye by the entry
ahgnment device, 2 portion of the operable end having a cross-sectional diameter not greater than
25 gauge.

33 The device kat of cleum 32, wheremn one of the at lcast one surgical instrument 15 a
hugh speed vitreous cutter that 18 configured and arranged so as to be capable of cutting and
aspirating matenal through the operable end portion having & cross-sectional diameter not greater
then 25 gauge
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34  Thedevice kit of clam 33, wheremn the lngh-spesd vitreous catter includes

&n meertion member havmg s Jumen theremn and un aperture proximal an end thereof,

wherein the mserhon member has a cross-sectional diameter of not more than 25 gange,

a cutting member moveably disposed wathin the lumen,

& cutting member driving mechanism being mechamcally intercannected to the cuthing
member that causes the cutting member to move cycheally m an axial direction within the
lumen, and

wheren the cutting member dnving mechamam 1s configured 30 as to dnive the cuttmg
member 30 as make about 1000 cuts per mimute past the msertion member sperture

35 The device knt of cimum 29, further compnsing an infusion cannula having an
msertable end for insertion into the eyo, & portion of the mnsertable end having a cross-sectional
diameter of not more than 25 gauge

36  The device knt of claxm 29, wherem tho entry ahgnment device 18 configured so as
to be m the form of one of a metal cannula, a polymide cammula, a wire spreader and a shoe-horn
type member

37  Thedevice of cium 32, wherein the at least one surgical mstrument 13 selected
from the group conmsting of a forceps, scissars, pick, hght source, leser, fragmentation device,
diathermy device and aspirator
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38 A forceps compnsng

e first member having s lumen and & fixed sloping end proximal an open end of the
lumen,

a second member being disposed 1n the lumen and being axially moveable therean, the
second member having a sloped end, and

wherein the first and second members are arranged so that the fixed sloping end opposes
the second member sloped end.

39  The foreeps of clarm 39, wheremn the first member 18 s1zed 80 & croas-sectional
dismeter thereof 18 about 25 gauge or less

40  The forceps of claim 39, further compnsing a moving mechanism bemng
mechanically mterconnected to the second member so as to selectively move the second member
sloped end from & rest position to any number of pomtions betwean the fixed sloping end and the
rest position 0 &8 to gresp matenal disposed between the fixed sloping end and the second
member gloped end.

41 The forceps of clmm 38, wherem the fixed slopmng end and the second member
sloped end are configured such that opposing surfaces thereof arc substantially parallel to cach
other
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ABSTRACT

Featured are new methods for performing intre-ocular surgery that allow surgical
personnel to access the mtra-ocular volume to perform a surgical procedure ar techmque but
which does not requare the use of sutures to seal the sclera and/or conjunctrva following the
procedure. The methods of the present invention generally include providing an entry ahgnment
device and inserting the entry alignment device into an eye through both the conjunctiva and
sclera 8o as to form an entry aperture that extends between the extenor of the eye and the intra-
ocular volume within the eye The provided alignment device 18 configured so as to form or
provide sn aperture or openung in each of the conjunctiva and sclera of the eye and to mauntain
theso apertures or opemungs 1n each of the conjunctiva and sclera ahgned dunng the surgical
procedure so these apertures or openings form the entry aperture In more particular aspects, the
provided entry shgnment device 18 szed such that when the entry alignment device 15 removed
from the eye followmg the completion of the surgical procedure, the aperture or opemng formed
in the sclera seals without the use of sutures. In a more spectfic aspect of the present mvention,
the provided eniry ahgnment device 15 mized such that the apertures or openings and thus the
entry aperfure are self sealing In other embodiments, a plurality of entry ahgnment devices ere
provided so a plurality of entry apertures csn be formed 1n the oye. The imnvention also features a
high speed vitreous cutting and aspirating device particularly configured for use in such methods
and surgical procedures and techmques as well as the related entry ahgnment devices and other
surgical instruments
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