10

15

20

25

CORNEAL ENDOTHELI AL Tl SSUE | NSERTER Thi s application
clains priority to U S. Provisional Application
woG080%,18B6 il ed 02-09-2007, the entire di sclPEIUS2008/053455
which is incorporated by reference, a US non
provi sional was filed Application No. 12/027,822 on
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relates to a nedical device to work with eye tissue.

Wor erHEREAR daridBIBERE o PYRISLAR AsuiRafsi co

dto Fact an ex onor

lial ect th| sue withi
6(?/885%55&9 SL034B-2450 e 2 ﬁ?ﬁ Hefants shmhih3s Rsbirtpfed oy
endot helial tissue inserter. This transfer apparatus
reigsrerat @ WP ngnrsavisional wasifileshAppliiadiopulNe/ b%{'553182t2haﬂ
has a di sposabl e tissue hol der/transfer chanber at its
Febreanl 762008, Rrpticanif Kishel Qetgical pl at f orm paddl e i s
connected to the barrel by a thin rod/tube that can be
advanced forward or retracted back into the barrel by
turni ng a knof EGHMNHAIp Fiixli ekl BAGKGROIUNRNob wor ks by
a threaded systemand all ows the paddle to be advanced
or retracted at nultiple positions while holding the
i nst TherpresenThweptian generatiyutkhtes woa bredichl alevieg torwork
retracted by application of sliding the
with eye tissue. More specifically, the present invention is a device used to

retract an extremely thin layer of donor endothelial eye tissue and inject this
tissue within a recipient’s eye.

The present invention is a corneal endothelial tissue inserter. This
transfer apparatus consists of a reusable, hollow rigid tube/barrel that has a
disposable tissue holder/transfer chamber at its distal end. This soft, plastic
platform-paddle is connected to the barrel by a thin rod/tube that can be
advanced forward or retracted back into the barrel by turning a knob at the
proximal end. This knob works by a threaded system and allows the paddle to
be advanced or retracted at multiple positions while holding the instrument.
The platform could also be advanced or retracted by application of sliding the
flow regulator ring forward or backwards. The flow regulator ring is connected
to a rod with a lumen. This in turn is connected to the disposable platform
which will house and protect the tissue during the transfer process.

Turning the knob to retract the paddle into the barrel will result in the
soft plastic paddle conforming to the walls of the barrel, folding the paddle into

a cylinder slightly smaller in diameter as the internal diameter of the distal end



flow regulator ring forward or backwards. The fl ow
regulator ring is connected to a rod with a | unen.

wWabiog/ 09818t urn i s connected to the disposabl e pP@EI/UB2008/053455
which will house and protect the tissue during the

ansft er 0 ob to retract .the
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paddl e conformng to the walls of the barrel, folding
sqagied padae iside ef thecyaddielét a gengamannarayitheno agute folds.
di aneter as the internal dianmeter of the distal endof
Depending endbe lameler op&ra paddighore adlld folal thettiseue osimgathe
endothelial tissue seated on the inside of the paddle

bifold $6@A0) bietrifdia aacoY) técHrguwsait Sinte lties tisdeprnedritgeredd with
the di aneter of the paddle, one could fold the tissue
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process through a small incision. The paddle is nmade

ingision. f The paddedsmadst efsa flexibledadiaplapic aadeante made in
different dianeters to facilitate transplantation

différemt grandétet etoesfacilisate aransplasitativh. thFalgh diffetdre sidesisggions.
may be necessary to produce a transfer device that

10 F@amgltﬁg tiBge s/ 196 a smal |l er paddle and allow for
i nci sions. The soft sheet of flexible plastic
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paddle and allow for smaller incisions. The soft sheet of flexible plastic will
surround the tissue and therefore offer protection during the transfer process,
i.e. no crushing or squeezing through the incision as in forceps transfer. After
15 retracting the paddle that now houses and protects the tissue, the distal,
tapered end of the barrel is inserted into the incision in the eye. Rotating the
knob to extend the rod will result in the unfolding of the plastic paddle thereby
allowing the tissue to release and naturally unfold. The irrigation, controlled
with the flow regulator, could be used in the event that the tissue sticks to the
20  paddle or resists unfolding once the paddle is open or to maintain the anterior
chamber during transfer.
The above explanation explains how the instrument is used, as well as
the
procedure involved, to transfer the endothelial cells through a small corneal

25 incision. Different size platforms to house the tissue may be used during the



I.e. no crushing or squeezing through the incision as
in forceps transfer. After retracting the paddl e that
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tapered end of the barrel is inserted into the
i.sion in Rot at i to, extend
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thereby allowing the tissue to rel ease and naturallg

regutadPrd Different wayg af refractingibe slateamavithinithe protgglive barrel
regul ator, could be used in the event that the tissue

arstpassible oduding Hudbds or puelsirad.s unf ol di ng once the
paddl e is open or to maintain the anterior chanber
during transfer. The above expl anation expl ains how
the instrument is used, as well as the procedure
i nvol ved, to transfer the endothelial cells through a
small corneal incision. Different size platfornms to
house the tissue nmay be used during thetissue transfer
process. Irrigation may be added to the instrunent
wth a flowregulator. Dfferent ways of retracting
the platformwi thin the protective barrel are possible
i ncluding threads or push rod. BRI EF DESCRI PTI ON OF THE
DRAW NGS The present invention will be described by
way of exenplary enbodi nents, but not |imtations,
illustrated in the acconpanyi ng drawi ngs in which Iike
references denote simlar elenments, and in which:
Figure 1 illustrates a drawing of an instrunment, in
accordance wth one
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enbodi nent of the present invention; Figure 2
illustrates a drawi ng of an instrunent, in accordance

wWoRaR/098187 enbodi nent of the present inventi on;PEI/sR0e8/@3455

illustrates a drawing of an instrunment, in accordance
wi th one enbodi nent of the present invention; Figure 4
BRIBERIDESTRP TAON O TIGEARAWINGS r ument, in accordance
wi th one enbodi nent of the present invention; Figure
5a illustrates a drawing of an instrunment, in
accordance wi th one enbodi nent of the present
invention; Figure 5b illustrates a drawi ng of an
i nstTharpreasent mveoton séihbe desciibaethby awdyoafiexemplafy t he
present invention Figure 6a illustrates a drawing of
erahodimantaryinot iimitatens, déusteten imtherrccompanyifgndrayings in
the present invention Figure 6b illustrates a draw ng
wiieh ke iraierensasrienqte sipitaralamentsyand ibMdli@hbodi ment  of
the present invention Fiqure 6¢c illustrates dr awi. hg
of  aOHRe] FISHAICS # Hranl Al ENCES TR oo SErRan R HihdIne
etBe i re§enE inP/ent'ton' Igrt]j_ Figure 7 illustrates a
g 89\49‘}%1 (91f faenpier.?gp UiveR ; ’in accordance with one
Figure 2 illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention;
Figure 3 illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention;
Figure 4 illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention;
Figure 5a illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention;
Figure 5b illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention
Figure 6a illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention
Figure 6b illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention
Figure 6c¢ illustrates a drawing of an instrumeant, in accordance with one
embodiment of the present invention; and
Figure 7 illustrates a drawing of an instrument, in accordance with one

embodiment of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS




enbodi nent of the present invention. DETAILED

DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTSVar i ous aspects
wW@Rooskes181 | ustrati ve enbodi ments will be descrP@BEtS2008/053455

using terns commonly enpl oyed by those skilled in the

art to,gconvey the suybstance of their. work to others
ki 11 o3RS heparts o Iae A0SR alve SibominEhs il b8 e dbes
those skilled in the art that the present invention
UsiRg tesaseeraropsdemptayediinthesenskided imihaias ¢ ceavey the
aspects. For purposes of explanation, specific
subnshdreesof their evarklte otheds skifled guthet anslcavayesdt willobe h i n
order to provide a thorough understandi ng of the

appdrest toahb¥e sRNB@H RIS thataMe pegsent inveintibn Pea B aF £dticed
to one skilled in the art that the present invention

5 wiWEn&%o‘Pﬁé‘%F H%eéieé’@ritb@el&sgbef% 'JrESSé’seBpéipﬁan Cffbn,
ot her 1 nstances, well-known featdres are omtted of
simmlifi [ [ t 0 [ illustrative ,
SRt ibfes: Mebias A aoroR NG A e larlid ikt itrovice
Itiple discrete operations, in turn, in manner. .
a%w %Uﬁggﬁtﬂﬁ”ﬂﬁ GFt %'}'Hﬂa%w@t%{%?%“qrﬁ% E‘Pé‘éeélﬁf’ it will be
i nvention, however, the order of description should
appsarepidocsssiilieshinddetast ihapthe present invsetioparaytbepuciced
necessarily order dependent. In particular, these

withmurtahé gpecifieeldtailst lbethp@Tifstaneds,iwelt-keown featuds are
presentati on. The phrase "in one enbodinent” is used

10 omRREESragmplifidd R craeRrnst Beskdcakd Ynéjﬁﬁgtrémﬁe &Rbesiments he

sane enbodi nent, however, it nay.
Various operations will be described as multiple discrete operations, in

turn, in a manner that is most helpful in understanding the present invention,
however, the order of description should not be construed as to imply that
these operations are necessarily order dependent. In particular, these

15 operations need not be performed in the order of presentation.

The phrase “in one embodiment” is used repeatedly. The phrase
generally does not refer to the same embodiment, however, it may. The
terms “comprising”, “having” and “including” are synonymous, unless the
context dictates otherwise.

20 Referring now to Figure 1, as in one embodiment illustrated is a side
view of an instrument 10. Shown is a hollow rigid tube or barrel 12 with a
disposable tissue holder or transfer chamber 14 at a distal end of the
instrument. The holder 14 may be advanced forward or retracted back into
the barrel 12 by turning a knob 16 at a proximal end of the barrel 12.

25 Referring to Figure 2 as in one embodiment shown is a top view of the
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ternms "conprising", "having" and "including" are

synonynous, unless the context dictates otherw se.
WOReG08/09418) now to Figure 1, as in one enbodi nEPET/US2008/053455

illustrated is a side view of an instrunent 10. Shown

insPudeBl ke Ado R FSqpaRE Bh 2k dharminah b By T Bt RiSro

of the instrument. The hol der 14 may be advanced .
orfRaciMEadD 0 advancet @debaekiherdissue heldairar @latiormpy4. Referring

turning a knob 16 at a proxinmal end of the barrel 12.
toReferer3 showo isagidesectamal viconef instoteneh® wsthahva hoddex 14

top view of theinstrunment 10. A flow regulator ring 20

retraiciiaoanthiehady rad bbfrenpzed forward or backwards to
advance or retract the tissue holder or platform14 .

Ref SRéfGh r%fb Fi ﬂ%’ |ﬁrb‘h‘é{]% go&irﬁérﬂ'% S8 V|5 m%tr@h‘ﬂent

instru 14 retracted all
wﬁ%towﬂgﬁcs%a@%r BBl S e B 2
e . hol dg 14 adv% ed alé) he vvag forvvaﬁd of the
R% griing 1o bigurg.pa@n nfgba%'rr gifiremBedigieits ghawnis tigggholder
enmbodi nents shown is tissue holder 14 as the tissue

14t the tigsug kolder 1 4ds wiragird ady advancathbettissyaddidardiaps
flaps 22 will be in a paddl e open position 24 and

2aildbe irch paddieposart positi@b24 Hmel padhel eloset gesitionagss PRe
will conformto the walls of the barrel 12 and form a

tisavibl HIST fRipae Wil @fFbiny tc9€hé \Né!léjéf hardtel 12 and form a
Referring to Figure 6a,

cylinder shape to easily go inside barrel 12. Referrlng to Figure 6a, 6b and 6¢
as in all three embodiments shown is an end view of tissue holder 14, in
Figure 6a shown is folding a corneal endothelial tissue 30 into a trifold
arrangement 32. In Figure 6b shown is folding a corneal endothelial tissue 30
into a reverse trifold arrangement 34. In Figure 6¢ shown is folding a corneal
endothelial tissue 30 into a bifold arrangement 36.

Referring to Figure 7 as in one embodiment a top view of instrument 10
is shown with irrigation channels 40 to provide irrigation to the paddle 14 in
the event that the tissue sticks to the paddle 14 or the tissue resists unfolding

once the paddle 14 is open or can be used to maintain the anterior chamber

during the transfer of tissue into the eye.

While the present invention has been related in terms of the foregoing
embodiments, those skilled in the art will recognize that the invention is not
limited to the embodiments described. The present invention can be

practiced with modification and alteration within the spirit and scope of the



as in all three enbodi ments shown is an end vi ew of
tissue holder 14, in Figure 6a shown is folding a

weorsegiisendot hel i al tissue 30 into a trifold PCT/US2008/053455
arrangenent 32. In Figure 6b shown is folding a
corne endot eI| tlssu into a reverse trifold
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_ cor neal endothellal tissue 30 into a bifold

ingiead ) RBHEL IO the BrasenyinventiPiure 7 as in one
enbodi nent a top view of instrument 10 is shown with
irrigation channels 40 to provide irrigation to the
paddle 14 in the event that the tissue sticks to the
paddl e 14 or the tissue resists unfolding once the
paddl e 14 is open or can be used to maintain the
anterior chanber during the transfer of tissue into
the eye. Wiile the present invention has been rel ated
in ternms of the foregoing enbodi nents, those skilled
inthe art will recognize that the invention is not
limted to the enbodi nents descri bed. The present
i nvention can be practiced with nodification and
alteration within the spirit and scope of theappended
claims. Thus, the description is to be regarded as
illustrative instead of restrictive on the present
i nvention. CLAIMS What is clainmed is: 1. An instrunent
conprising: a disposable platformthat tissue would
rest on, the platformwould be



connected to a barrel into which the tissue would be
retracted, a barrel end would be tapeied to allow the
W@ e@po9sas7 of endot helial cells through a snal | PARTB0®053455

with substantially little traunma the platformwould be
made of a thin plastic polyner that would fold around

the tissue ma cyllndrlceél_pﬁ e once retracted into

the barrel. 2. The instr f claim1 wherein

turning a knob to retract the platforminto the barrel
will result in the platformconformng to the walls of

whaeidasin®dg isf ol ding the platforminto a cylinder
slightly snmaller in dianeter as an internal dianeter

of a distal end of a tapered barrel opening, folding

1.the i gaeinseatedhonrian inside of the paddle in a
gentle manner with no acute folds, depending on the

di anehen,ohylbhs: tl%o A 10 Bhs Q0B Rk, E01 St gy b9 be

using a se ecte and "no

h f cl
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wWill result in the platform conformn to the walls of
wpd hsalppered mim‘»fﬁéﬁa RaBPart RS "gii%yrmﬁaw small

slightly smal ler in diameter as an internal dianeter
inobicar Wit sabsientiaipflithe trapere dhd piatiermoperi g, mioe dif aghin

the tissue seated on an inside of the paddle in a
plgent helymannes wadid faid sacute tioligss idepepdidngalamdrhennce

di aneter of the piatfoi m one would fold the tissue
rababREY B el 94t
2. The instrument of claim 1 whearein turning a knob to retract the giaiform
into the barrel will result in the platicrm conforming to the walls of the barrel,
folding the platiorm into a cylinder slightly smaller in diameter as an internal
diameter of a distal end of a tapered barrel opening, folding the tissue seated
on an inside of the paddle in a gentle manner with no acute folds, depending
on the diameter of the platformt, one would fold the tissue using a selected
one of a bifold and no folds technique.
3. The instrument of olaim 1 wherein turning a knob to retract the giatform
into the barrel will result in the glaiform conforming to the walls of the barrel,
folding the platforin into a cylinder slightly smaller in diameter as an internal
diameter of a distal end of a tapered barrel opening, folding the tissue seated
on an inside of the paddle in a gentle manner with no acute folds, depending

on the diameter of the platicrm, one would fold the tissue using a trifold

technique.



technique.4 . The instrunent of claim1l wherein the
platformis advanced or retracted by sliding a fl ow

wOo e@alogf1er ring forward or backwards. 5. The i|iPGI/DR0e81053455
of claim4 vvherein the flowregul at or ring IS

4.c0n cted to a ro Ich ext s to th
4,00 ac T e B v Roia Tt VAR s edreancor igfracted
chanber during transfer, this in turn is connected to
byt Isidipga fiow reguatas ritg orwargser kaskws@s.ect the ti ssue
during the transfer process. 8. An instrunent
5.conpfiisinsiynrand wé cgine dewdexsiigrihe dlowhieglatberirg is @nnected
device woul d be utilized as a disposabl e injector

toad tarr witlfehuthe® hibh aikterd® tbhaé pldtiskean® =y Bestiized to
the platformwould be connected to an irrigating |unmen

Eﬁftéﬁn"gﬁ' &r‘ﬂ fibecharmBaed ﬁgﬁﬁelﬁ,%l%qgtt% |é%ﬂnécted to the

arrel arrel end wou e tapered to allow the
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pl atf orm woui d be npde of a thin plastic poiyner that
Bwoul A YR B GRETIRE'E i ssue in a cylindrical shape
once retracted into the barrel. 7. The instrunment of
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into the barrel will result in the platform conform ng
ditpoddide widdisr aftet ductbasg elpiaifohdibagithe phakd estonnte

a cylinder slightly smaller in dianeter as an internal

pifgig@sgﬁt?%gutkﬁge ?Fggﬁ%@&g etgré@ ifgRnbaperednbankieh (9P 88 RYwould
be retracted into a barrel, a barrel end would be tapered 1o allow the transfer
of endothelial cell issue through a small incision with subsiantially little or no
trauma, the plalform would be made of g thin plastic polymer that would fold
around the tissue in g evlindrical shape once retracted into the barrel.

7. The instrument of claim 8 wherain turning a knob to retract the platform
into the barrel will result in the glaiform conforming to the walls of the barrel,
folding the platform into a cylinder slightly smaller in diameter as an internal
diameter of a distal end of a tapered barrel opening, folding the tissue seated
on an inside of the paddle in a gentle manner with no acute folds, depending
on the diameter of the platfcrm, one would fold the tissue using a selected
one of a bifold technique and no folds.

8. The instrument of claim & wherein turning a knob to retract the pigtform
into the barrel will result in the glatform conforming to the walls of the barrel,

folding the gtatform into a cylinder slightly smaller in diameter as an internal

diameter of a distal end of a tapered barrel opening, folding the tissue seated



on an inside of the paddle in a gentle manner with no
acute folds, depending on the dianeter of the piatfoi
worgoossgsisbul d fol d the tissue using a sel ect edP@RES29D8/@53455
bi fold technique and no folds. 8 . The instrunment of
cl ai. m. rein turnin knob to retract, t | at f or.m
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to the walls of the barrel, folding the platforminto
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di anmeter of a distal end of a tapered barrel opening,
tetbhiduag the ti ssue seatedon an inside of the paddle in
a gentle manner with no acute folds, depending on the

9.di ametemnseimidre cpbabh@ aheone in®plagofmlisl atiigndddsetetracted
using a trifold technique. 9. The instrunent of claim
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wth a lunmen, this in turn.is connected to the
conngctast 1 %va?d:W'taﬁ Iy 3@3 IhBrpigeerreqiad i fhesplgtform

duri n_? the transfer process.
which will house and protect the tissue during the transfer process.
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