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CORNEAL ENDOTHELI AL Tl SSUE | NSERTER Thi s application
clains priority to U S. Provisional Application

60/ 889, 236 filed 02-09-2007, the entire disclosure of
which is incorporated by 5 reference, a US non

provi sional was filed Application No. 12/027,822 on
February 7, 2008, Applicant Fisher Surgical. TECHN CAL

FIELD & Wﬂ%ﬂﬂg@ﬂﬁ‘éﬁmL WS?I{%Q%%)I?? ly

relates to a nedica vice to wor
tissue. More specifically, the present invention is a

devi C?hiﬁ%@?liééﬁph RIiAS prichity € Ursmbyisibhamdpayionof
donor endothelial eye tissue and inject this tissue

WoldRorbad Hi&FOR08P003, 1Y Bntire disclosU?E oPWARR N inboly6rditd By
is a corneal endothelial tissue inserter. This

TSR SR R prtv P Bk Fct ATIEART AR 212/ 07 42 on
'fﬁ%bﬂfaw?r fﬁp%mﬂppﬁﬁe,aéu@kgl_dl stal end. This soft,
plrastit o)

pratf paddl'e”i s  €onnected to the barrel by
a thin rod/tube that can be advanced forward or

retracted backTepthNICRE FEID &l BAOKEROUNT a knob at
the proxi mal end. This knob works by a threaded system

and allows the paddle to be advanced or retracted at
nmul t i phe ppssnt ineergiontgeherdiiprelaieg to henedisd! deweata work
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 paddie 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
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20 The platformcoul d al so be advanced or retracted by
application of sliding the flow regulator ring forward
or backwards. The flow regulator ring is connected to
arod with a lumen. This in turn is connected to the
di sposabl e platformwhich wll house and protect the

ph%eé?p%%@'bﬁﬁs el s FHR B Soregel Pé‘t%ﬁéa?ﬁﬁuﬁ

t he 25soft Ie conf tq, the
shaofanas ity %B@ ® FaaPats e ter v g fos
slightl srral [ i amet as the |nte nal di ane
&e H%'” i°§t“éﬁ d'@ﬁl?tefcﬁ ”E%Ba‘ﬂi?)é?”@c?f’%‘rf?@l %B%?Her@'ngrﬁﬁs
the corneal endothelial tissue seated on the
|bH§|Fjd§0/69) @n{@fot%tﬁce DitechRiquest |Sincedhe &5sug i6 frapsfeged wih
fol ds. Depending on the dianeter of the paddle, one
outiforcems|anditrreds 8 fscingithgtissve thiopgh @ S(‘Eﬁﬂ/'ﬂ@?'oﬁrthese
trifold ("taco") techniques. Since the tissue is
folding feahnistieqiarrebaivelyfsafe peseantie paddle wilkfoldhovasites ng
the tissue through a small incision, these folding
tiesuenangLrotest therwiphedligeluying afeetrartsferwoceésbéhrpaqbl resmalll |
fold over the tissue and protect the vital cells
thoidiory Theepaddien isfreadeoiox Begble Isob piistia asdaan be meadsiion.
The paddle is nade of a flexible soft plastic and can
lléfenerd elidnmeteisf tb éaaditatedransplaetagion thrbagh diffesenesize incisions.
transpl antati on through different size incisions.
Folding the tissue may be

necessary to produce a transfer device that enables the use of a smaller
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
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
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

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




10 Fol ding the tissue nmay be necessary to produce a
transfer device that enables the use of a smaller
paddl e and allow for snmaller incisions. The soft sheet

of flexible plastic will surround the tissue and
therefore offer protection during the transfer

rocess, .i.e. no crushing or squeezing.through the
AR s rerP PR o lrigRiON Tauhias afidedufortBe insibisertith 7 dow

t he paddl e that now houses and protects the tissu%,
feulgtrs il ‘?fef“a‘ﬁ%\fse%lr%‘iﬁ%d@f? t*ﬂ%@'aﬁ‘aw sithindhe prateqtive bael,
the incision in the eye. Rotating the knob to extend
R PegRbIginqludingsthreadsior PHeh (Rt ol di ng of the plastic
paddl e thereby allowi ng the tissue to rel ease and
naturally unfold. The irrigation, controlled with the
flow regul ator, could be used in the event that the
tissue sticks to the 20 paddl e or resists unfol ding
once the paddle is open or to maintain the anterior
chanber during transfer. The above expl anation
explains how the instrunent is used, as well as the
procedure involved, to transfer the endothelial cells
through a small corneal 25incision. Different size
platforns to house the tissue may be used during the
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tissue transfer process. Irrigation nmay be added to
the instrument with a flow regulator. D fferent ways
of retracting the platformw thin the protective
barrel are possible including threads or push rod.

BRI EF DESCRI PTI ON OF THE DRAW NGS The present
invention will be described by way of exenplary

&FBl DESGRIPTHON OfoTHEI DRAWINGSs, illustrated in the
acconpanying drawings in 5 which |ike references
denote simlar elenents, and in which: Figure 1
illustrates a drawi ng of an instrunent, in accordance

o SRS aRRR o o Y SeRSEREB
SEEBHRIRE S D SRl i Sngily oy

whdhl kBB &ferericBs AeRGEdAie ddrhéntodangiihient of the
present invention; Figure 4 illustrates a

dr awi Figueef 1 #instrates auinawming of an istroreah deasddardarmeevith one
enbodi nrent of the present invention; .
embodiment of the present invention;
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 6¢ illustrates a drawing of an instrument, in accordance with one
embodiment of the present invention; and

Figure 7 illustrates a drawing of an instrumenti, in accordance with one

embodiment of the present invention.

DETAILED DESCRIPTION OF [LLUSTRATIVE EMBODIMENTS
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Figure 5a illustrates a drawing of an instrunent, in
accordance with one 15enbodi nent of the present

i nvention; Figure 5b illustrates a drawi ng of an
i nstrument, in accordance with one enbodi nent of the
present invention Fi gure 6a i | lustrates a

oo odF bR B sk BTG AB5 el e o
he'péwﬁsérhi‘st Ermdenmene gecn o Sulad T et Rufprvey ie'°C
ure 6¢ jllustrates a draw %of an |nstrurrﬁgt in
thgart, fOWRVES diyi

invention: and Figure 7 illustrates a draw ng of an

BRBRTEDHEOSE Skilgelde it MakihePIgReNt JAVeaHob BVbRPrafiiced
the present invention. DETAILED DESCRI PTI ON OF
with 9giyrsone/ef theRessriedaspects. For purposes of explanation,

specific numbers, materials and configurations are set forth in order to provide
a thorough understanding of the illustrative embodiments. However, it will be
apparent to one skilled in the art that the present invention may be practiced
without the specific details. In other instances, well-known features are
omitted or simplified in order not to obscure the illustrative embodiments.

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
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.

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.

Referring to Figure 2 as in one embodiment shown is a top view of the
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Vari ous aspects of the illustrative enbodi nents wl |
be described using terns commonly enpl oyed by those
skilled in the art to convey the substance of their
work to others skilled in the art. However, it will be
apparent to those skilled in the art that the pr esent

invention may be practiced with onl% nﬁ Q?
siEmenk 0-a8 flow regulayr ”BQ?Bd%%%O"Hf* k pAmRe MayRd forward
speci fic nunbers, materials and confi gur ations are set
PbbesiwardioRdvange Br Girging t'{swﬁ*&!g@f ﬁé?éﬁogmamd.ﬁf‘defé'ﬂg
the illustrative enbodi nents. er, W |
ippiaen? shavmisea sikp ﬁe@t@nahw?w&f mrumat 1Q with H?%&QJ,W 14
i nvention may be practiced without the specific
tritastedsall the wayrelo haiel daces, wel | -known features are
10omtted or sinplified in order not to obscure the
i | | usBeferringtodtigrgeidnasminne embodinyentiaoside wigwreftinssmigrent
will be described as nultiple discrete operations, in
t1Qri;mshawn witimthenteaiderhial advaneedsall thelwsyubrward of the barrel 12.
under st andi ng the present invention, however, the
dredmringfo Eigeer 5gpandbb ab oubath rotbobinerdn showre & tssue bolder
inply that these operations are necessarily order
ddppsnhetissuel holgearyi is witeacied dresadvhbcap thedissoam Soldeeitbpsot
be perfornmed in the order of presentation. The
RS Be i 4 patkdic @pbo gbsito 24 aad paddle ciyzedpeditiyn 28h&he
phrase generally does not refer to the sane
assLechoI@eflapb 2ReMIE Eonfoim tEthe Welll§ of &g Barfel ARRINDSOMBA ,
"havi ng" and "including" are synonynous, unless the

ePHdeX haPeCoaaty §6 HRI0H Isrel 2ORBERITNGD FigUrelen, Bbamt®e
1, as in one enbodinent illustrated is a side view of

@@ in Qﬁﬁé%ﬁboé%en@%ﬁ i8 af dhell VieWlof figiue Holdee 18] in
barrel 12 with a di sposable tissue hol der or transf er

ﬁtﬁqﬂg@ea shdwh'ts Ricdhgh ebm%aﬂer%tﬂeh | 19356 BBIMBL trifdhe

er 14 may be advanced forward or retracted back
rel I
: %ﬂ%%rht&%te a!ﬁ rFégfL@gi glﬁ ShBWR DI 8BrmLE SlddthdliaPadsiBl30

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




25 Referring to Figure 2 as in one enbodi nent shown is
a top view of the instrunent 10. A flow regul ator
ring 20 is shown that can be noved forward or
backwards to advance or retract the tissue hol der or
platform14. Referring to Figure 3 shown is a side
sectional view of instrument 10 with the hq der
PERFNCEAARAIRS ThHS AR HePHIPEOR i lodie regardsaap dius fﬁf@/et 0
Figure 4 as in one enbodi nent a side view of
W@gqqduﬁfré?ﬁt”qt()'eloé‘ the Biasent PMERE- hol der 14 advanced al |
the way forward of the barrel 12. Referring to Figure
5a and 5b as in both enbodi nents shown is tissue

hol der 14 as the tissue holder 14 is retracted and
advanced the tissue holder flaps 22 wll be in a
paddl e open position 24 and paddl e cl osed position 26.
The 10 tissue holder flaps 22 will conformto the
wal | s of the barrel 12 and forma cylinder shape to
easily go inside barrel 12. Referring to Figure 6a, 6b
and 6¢c as in all three enbodi nrents 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 15into a reverse trifold
arrangenent 34. In Figure 6¢c shown is folding a
corneal endothelial tissue 30 into a bifold
arrangenment 36. Referring to Figure 7 as in one
enbodi nent a top view of instrunent 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




20 once the paddle 14 is open or can be used to
mai ntain the anterior chanber during the transfer of
tissue into the eye. Wil e the present invention
has been related in terns of the foregoing
enbodi nents, those skilled in the art will recognize
that the invention is nottAIMPSted to the embodinents
descri bed. The present invention can be 25practiced
with nodification and alteration within the spirit and
scope of the appended clains. Thus, the description
What i§ eldiedaegiarded as illustrative instead of
restrictive on the present invention. CLAIMS Wat is

1.cl a%‘i’ﬁﬁﬁrémenﬂcorﬁﬁnélﬂ trument conprising: a
di sposa latformthat tissue would rest on, the

i 2?03%%‘% E@"f‘éa BRG0P
bR S e ek U GBI o
trauma, the pl atform woul d be made of a thin plastic

woisd 9ﬁé@PQfﬁdt’fO wiowdhe yiagstar of gadethelial @eél@éhmg a small

cylindrical shape once retracted into the barrel.
incision with substantially little trauma, the platform would be made of a thin

plastic polymer that would fold around the tissue in a cylindrical shape once
retracted into the barrel.

2. The instrument of claim 1 wherein turning a knob to retract the platform
into the barrel will result in the platform 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 platform, one would fold the tissue using a selected
one of a bifold and no folds technique.

3. The instrument of claim 1 wherein turning a knob to retract the platform
into the barrel will result in the platform 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 platform, one would fold the tissue using a trifold

technique.




2. The instrument of claim1l wherein turning a knob to
retract the platforminto the barrel will result in
the platformconformng to the walls of the barrel,
folding the platforminto a cylinder slightly smaller
in dianeter as an i.nternal dianme of, a dista] en o{?

4. a tEb@ﬂ'&fdr%‘a@fﬁé} ciien] wherein tae R ‘{OH@‘W%%C o elragied
an inside of the paddle in a gentle manner with no

by aliding = tow seguleloe nogdgrvardididagkwatdser of t he
platform one would fold the tissue using a sel ected

5. oneThé irsthinhertdf ataimd wheteln, thecflow rpgrilatoBring feeconnected
instrument of claiml1l wherein turning a knob to

to é%d %Wth 34 Rendt Whichrertemito the &ﬁfdrﬁ% aMl hay' I8 utitzednto
platformconformng to the vval s of the barrel,

malflrgtgg‘! Qﬁab%‘ﬁo%ﬁé%ﬁ%%hﬁﬁg r%ag %eih tﬁH tg?o'nkﬂ It ‘ﬂé

as an ern er 0]

t aper.ed rel o ol.di ng t he eated Qn
ararigh Wil hoviee AR AraSHha (hele clifa e RHRpER Bifirest
acute folds, depending on the dianmeter of the
6. pl afNdRSHUBARL apoiRlNedincClata TtTHEBRRCABPAYNG: tri f ol d
t echni que. 4. The instrunment of claim1l wherein the
pl abfonenpiese ddsigndrvhich thet erdire elgvicg wouldibegitilizéd aw a
regul ator ring forward or backwards. 5. The

disbbsablengjettoptaftel ahoh dssbedaimereim@efgiatforegolrilos ring
is connected to a rod with a |lunen which extends to

cobhéct8d 6 hAG % gﬁﬁeﬁﬁhwwméﬁ% t‘ié%u@%éﬁlé'b@ raftacted into
anterior cha uring transfer his inturnis
aﬁ%nect ed to the pl atform which w II house and prot ect
b[ tissue during the transfer process. 6. An
|ns unent asclalrredlncalmlfurthrco [ :

o6 BRI GRS oGS H g kPaD e iF EREt 15t Plptioam

ut| lized as a disposable injector after each use and

intoutes barek widl result inothen platferan genferninadodbe wallgef the barrel,
irrigating lumen into which the tissue would be

foldieyrthe péatfarmt intosa bglindgr sligitly Sinellémiatdianmeter asfarcinéemab
wherein turning a knob to retract the platforminto

dlatnlikﬁepéf 5 @istéﬂ' drld 6festdgeréd bhfel Bpeing, rfﬁ]dmgwfrwmésm@ deated
the walls of the barrel fold| ng the plattorminto a

on B34 B P e B e kBl

I S seat ed on | ;si.d f
onitfie Siafteier & evmlafofirarensBlliRld P35S u8 hslikfa SR Clsh
the dianeter of the plgéform one would fold the
Onﬁloif.@lféf%t%”@@e@'&ﬂ% ld$e of a bifold technique and
no folds. 8. The instrunment of claim®6 wherein
8. t ur Mhagnsirument afclaiat & adereindupling aknebitaretracidhe latlarm
Wll result in the platformconformng to the walls of

intd lttee barreklvill résliltdimigetgiatfgrinatdofiorming to the eydlisraféine barrel,
slightly smaller in diameter as an internal dianeter

fol&ﬁfwgfthg'p‘#étfﬂrnﬁﬂﬂ) é’Ey%déi‘%%ﬁﬂ&l Salled inAfiametd as’ a1 Hitéghal
hé tissue seated

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 dianmeter of the
platform one would fold the tissue using a trifold
technique. 9. The instrunment of claim®6 wherein the
platformis advanced or retracted by sliding a flow,

on@sgnsigedy the pgddle ip & gentle warALHWER NBAUR fAids, depgnding
The instrunent of claim9 wherein, the flow regul ator

ontthediamnetenof the platfomneg wdulddfold thedissuetusing a irifald
this in turn is connected to the platformwhich wll

tedh@itiRe. and protect the tissue during the transfer
process.

9. The instrument of claim 6 wherein the platform is advanced or retracted
by sliding a flow regulator ring or button forward or backwards.
10.  The instrument of claim 9 wherein, the flow regulator ring or button is

connected to a rod with a lumen, this in turn is connected to the platform

which will house and protect the tissue during the transfer process.
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