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U.S. patent 5,304,118 discloses a method for performing a vitrectomy on an eye
by introducing plasmin into the vitreous humor in order to induce a posterior vitreous
detachment and thereafter removing the vitreous and replacing it with a sterile saline
solution.

U.S. patent 5,637,299 discloses the enhancement of thrombolytic therapy with
deglycosylated forms of plasminogen. U.S. patent 5,722,428 discloses a method for
producing a posterior vitreous detachment using an enzyme that specifically cleaves type
IV collagen and fibronectin to promote a partial or complete posterior vitreous
detachment. U.S. patent 6,355,243 discloses a method of thrombolytic therapy by the
direct administration of active plasmin to the clot site via catheter. U.S. patent 6,585,972
discloses a process for crosslinking of collagen in the vitreous of the eye and inducing

| separation of the posterior hyaloid from the retina. U.S. patent 6,733,750 discloses a
process for inducing posterior vitreous detachment for dissolving blood clots in the
vitreous by introducing a composition including plasminogen and a plasminogen
activator enzyme into the ocular cavity of the eye. The foregoing composition is

reported to induce substantially complete posterior vitreous detachment from the retina
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AR M K e——
I NAVCF002608S distilssea . Mbthbl@f Wirbmbelyiss that allows the use of a fibrolytic
composition comprising reversibly inactivated acidified plasmin and the localized
delivery of the plasmin to a vascular thrombotic occlusion. Published U.S. patent
application 2003/0113313 discloses a process for inhibiting vascular proliferation by
separately introducing components into the eye to generate plasmin in the eye in amounts
to induce complete posterior vitreous detachment where the vitreoretinal interface is
devoid of cortical vitreous remnants. The process administers a combination of lysine-
plasminogen, at least one recombinant plasminogen activator and thermolysin and a
gaseous adjuvant to form a cavity in the vitreous. Published U.S. patent application
2003/0147877 discloses a process for liquefying vitreous humor of the eye. The process
includes the step of delivering plasmin into the vitreous of the eye and incubating the
vitreous and the plasmin together for a period of time. Plasmin may be introduced
through injection or sustained release device and may be used to treat a pathological
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5,304,118, the amount of plasmin needed to effect the posterior detachment of the

vitreous before surgical vitrectomy is between 1 and 3 units of plasmin. Surprisingly,
the applicants have discovered that much smaller amounts of plasmin can create a PVD
when injected into the vitreous and allowed to remain therein without subsequent
surgery. Applicants use an amount equivalent to about 0.5 to about 1000 pg of plasmin
injected into the vitreous, preferably about 1.0 to 500 pg of plasmin injected into the
vitreous, more preferably about 10 to 400 pg of plasmin injected into the vitreous, and,
most preferably, about 50 to 200 pg of plasmin injected into the vitreous to prevent or
reduce the rate of the progression of non-proliferative diabetic retinopathy to the
proliferative form of diabetic retinopathy by creating a PVD without surgery. 1 unit as
per the ‘263 method is equal to 4.7 international units (different substrate). Thus, <1
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of the progression of non-proliferative diabetic retinopathy to the proliferative form of

diabetic retinopathy by intravitreally administering to a patient suffering from non-
proliferative diabetic retinopathy an effective amount of serine proteinase enzyme

sufficient to create a posterior vitreal detachment without surgery. Preferably, the serine

proteinase enzyme is selected from plasmin, microplasmin and miniplasmin. More

preferably the serine proteinase enzyme is plasmin and the plasmin is obtained from

plasminogen fractionated from human blood. The serine proteinase enzyme is

administered intravitreally in an amount equivalent to about 0.5 to about 1000 pg of

plasmin injected into the vitreous, preferably about 1.0 to 500 pg of plasmin injected into

the vitreous, more preferably about 10 to 400 pg of plasmin injected into the vitreous,

and, most preferably, about 50 to 200 pg of plasmin injected into the vitreous. This

method is practiced without removal of the vitreous (e.g., vitrectomy) nor does it require

inactivation of MMPs.
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release of active plasmin, microplasmin, or miniplasmin in the vitreous of the eye either
administered alone or in combination with an activating agent other than tissue
plasminogen activator (tpa). More preferably, the plasmin, microplasmin or miniplasmin
should be derived from or be identical in structure and function to human plasmin,
microplasmin or miniplasmin. Most preferably, the serine proteinase enzyme used in
this invention should be human plasmin derived from either human blood or via
expression of human plasmin within yeast, bacteria, or single celled plants or
mammalian cells that have been genetically modified so as to produce human plasmin or
plasminogen, the native inactive precursor. In a preferred method, the serine proteinase
enzyme should be administered in amounts of about 0.5 to about 1000 pg of plasmin
injected into the vitreous, preferably about 1.0 to 500 pg of plasmin injected into the
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T he method can be practiced by intravitreally administering the serine proteinase

enzyme by injection of a solution containing the enzyme, injection of a solution

containing the enzyme and additional excipients for control of pH, injection of a solution

containing the enzyme and additional excipients for control of osmolality, injection of a

solution containing the enzyme and additional excipients for control of pH and ionic

strength and osmolality, injection of a solution containing the enzyme and additional

excipients which provide stability to the enzyme during changes in pH as taught by

Jensen (US No. 3,950,513), injection of a solution containing the enzyme and additional

excipients which provide optimal lyophilization of the serine proteinase enzyme

including appearance of the freeze dried cake, reconstitution time using water or
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t hedgtiensd rexcipienie nwhlglin preydeh eptghal skypphilizetien o the setine proteinase
™ 2, Bh AL [P b Aok d)

ot %lé W se r%@l{s?%?@m{mﬂé%hog]tr ease of aac?eltc 3@“8#%2 rtrllme using water ot
i er wters nofh watsr amil niquhgusain solvent he ¥ i ongaensofolydnt alone, and
ey%reg%r(,g%no@gm % %%ﬂ@ﬂ one or in conmbination with
an-activating a % han tissue pl asm nogen

act i vat dhe mepj@)i caMfruﬁlep tbe fpeactibddy by tﬂmevm‘pdblnadmlmstermg the serine
m cropl asmi n or Q

be PO n ngse eneynie b% {u Héé% / erng:ﬁlzal? fsg ﬁlg?Ip %ong% {un% %ge Eﬁz%?e ot interest,
pl a@mtmg a mlcellar solution containing the enzyme of interest and excipients that control

pH and ionic strength, injecting a micellar solution containing the enzyme of interest and
excipients that stabilize the enzyme to pH changes as taught by Jensen (US No.
3,950,513), injecting a micellar solution containing the enzyme of interest wherein the
surfactant composition of the micelle preferably affords a positively charge micelle,
more preferably yields a negatively charged micelle, and most preferably results in a non
charged (i.e., neutral) micelle, injecting a micellar solution containing the enzyme of
interest wherein the surfactant composition of the micelle is primarily monomeric
surfactant molecules, injecting a micellar solution containing the enzyme of interest
wherein the composition of the micelle is primarily a nonionic polymeric surfactant or
surfactants (e.g., Tweens, Spans, Pluronics, Tetronics, Myj, Brij, and polyethylene glycol
(PEG)).

The method can further be practiced by intravitreally administering the serine
proteinase enzyme by injection in a suspension either containing the enzyme or of the
enzyme alone wherein the enzyme can be the solid suspended particle or present in

7



m croplasmn or mniplasm n. Mst preferably, the

serine proteinase enzyne used in this invention should
wheoohurem pl asm n derived fromeither hunan bl POHUS2006/018251

via expression of human plasnmn wthin yeast,

bacteria, or single celled plants or mammalian cells

t hat have been genetically nodified so as to produce

huwselntigpd mshe mlldionmha@rdfmhﬁgmmtjclet Mpemaibh,viejebtimodf iave@spension either

precursor..ln a ed nmet h P ne .

or SotFRgemt Rudnl' & 58 Syt YBERRTHG Roams,ip e soli

ab@uﬂpelﬁﬂeﬂ ptmichhm piesdid @) satgtioafin heashition Iphl}se of & panicle suspension
0, to ;500

ol et e Bl el R e ot BB B af g svspension,

abcinjéctﬂ:ﬁ oIf@ sd&§ndigh ﬁfhepbcﬁﬁeﬁihlﬂg tha] edgjinedon ¢ttthe Elﬁ@me alone wherein

VI reous, and st .prefer bout 50 . to
5 2k pedbs il gt putde of bregen it s, (o solution

Th @haetof g pﬁﬁi&leb@slﬂihﬁﬁﬁ it dxdiehts td @ontrbl e béﬁiolahty of the solution
adm ni stering the serine proteinase, enzyne,
i njPaeseioh e sPTPeRTioth (FFtian eLH FHEPSRSIOR e}slilf‘éfcemﬂlé@gftlafsr Hzgpe or of the

| NehAMid 416/ wRekinNhs tehAfnhOBan Be the] BEA Is@dpertded PakididPbCpresent in
| ocations within the vitreous cavity. A nore preferred

f oPPRIEeN innthe sQlptiereRlas Wit sREPieRts itd ﬁ°11t‘§>1 fhej ndt pdoignicstrength and

Cl @S@oRAGXdMnt ) )éofuﬁoﬁ BBadeASrOBE shipeSlith, ifjedMRRlofPs @Lfls%éﬁsﬁgl either
formof intravitreal admnistration is’injection into

t heowhigistthe 6uamehen & thaenfimsdalote Wheeipdhe epgynieagsasbe the solid
u p‘g@%gndeh?)aﬁfé@ & é)%%eﬁth EHGHSERRRY leﬁfon%Qéé%ﬁ'aﬂ&hQﬁal excipients

I Ng he rat he progreSS| on of
norhinhairp¥ide gatiilit tejthalsanine dueing Apaesty pHias éaughirtiynlensen (US No.

PT QL) 3RHE i Wg%ﬁ%%sﬁén%n R qu’g?f"%%jrat o 62 I alle enzyme

tr eat retln chem a retlna retin
edelvas whatsirl the ehgines, canrtmché el suspeniadaparteide eciment in solution in

f t t hi ' . . . .
f : gl%at LOQ% ea(%(lu IG9 RE E%/r&ﬁ% ﬁxélpr%%s?ogl\ljl %tir? Zegﬁp%ﬁt@%lngl{] growde optimal
ad myqphﬂtzamnm:f theoseamp atdt@mse sufyfrerinelgdifg @ppe@uameowf theofresze dried

of cgtlgee et %Hmon tlﬁl%rh%fnt Ivs(/)a?sr of rrg)f(f X tf |Water AP RO nona ueous solvent
serine pro stel nase enz et flrea t%V% 9 ora
nonaqueous solvent alone, and preservation of activity of the enzyme. It is further
understood that by suspensions, it is meant to describe a dispersion of solid particles
within a continuous liquid phase. Also, it is understood that these dispersions require
special additives to afford physical stability and particle size control to the suspension
such as surfactants and polymers as are well known in the art. Processes for production
of such suspensions are well known in the art and are described in various textbooks
(i.e., Remington, Martindale), regulatory guidelines (i.e., USP, EP, JP), and the literature

including patents and publications all of which are herein embodied in this disclosure.
The method can further belpracticed by intravitreally administering the serine
proteinase enzyme by injection of a liposome solution containing the active enzyme
resulting from a frozen liposome solution containing the enzyme or a lyophilized
liposome solution containing the enzyme, injection of a liposome containing the active

enzyme resulting from a frozen liposome solution containing the enzyme or a lyophilized
8



particul ar ocular condition. As in the case of the

nmet hod for preventing or reducing the rate of the
w@e@gnezzsd on of non-proliferative diabetic retPCDPSi0hg018251

the serine proteinase enzyne, the concentration, the

met hod of administration can vary in simlar fashion

for the treatnent of these disease conditions. The

rreihb@ndnﬁamlulﬁen pordgiing eltb dnyyine togathef withleksipients to control the pH of

s s OC e BE B DRt WG {ire LAy istemal aaucous phase

| NG tieodiffefent a0 thiti cNthe @Rteaial lcbl@mhbl&; @MzWIEphAsY] injection of a
ad itional excipients.for control ﬁJoH, ijlgl] ectl on of
RO ofPERRAITR A0 RS y el ik PR oA posome  solution

ex GbiRhiBME Shé arzyﬁ@r&raq opHiliZed Mbsvniet $olution jcBhthinfig B emzyme with
sol ut.i.on contai ni hg e enz*y_|rre and addi tional,

ex EXIpignt do F?i’r“%é‘?ﬁ ?sa}olaélfty phHthsrlgpossmg golutiqne Hgckion9f @ liposome
0S gk taAhink Yhe hdtive Chiyalt Rful@ngSRbHtal Bker BPbRRI AtibA @ontaining the
enzyme and additional excipients which provide
st gbpIerd atlyophifized Rpgrame gelrtiiconiairiede PrAyB vl exgipimEs which
by phRRRE t(rﬁ*c'ﬁ; l@@phlﬁzagép o@ 188 . selifd %%télﬁﬁe Odnzfms qw&%dr@@ solution
contalnlngt e enzyme and addi tional excipients which
pr dvviwdéngoprrieprancel gfofbii fraezatriesh cefe, resensigtiondime using water or a
pr %)Sﬁlféa%? WY TRd | {Anhdtbild sARRR a&@'&%or%uéo'ﬂ? dofefZ Glone, and
dried cake, reconstitution tinme usin ora
m RregerEatiph efatctvitant th@ommeom@c@qﬂ ¢ anthp@iona containing the active
no I | ti.Vi 1
@?%H%gﬁs})l}rﬁ#g f}/o%?l ﬁ%@ﬁ@gso@%ﬁso@é&g r@({an\é'cﬁﬁlgg gle %{}Zﬁ& dr¥ 1§c§f>hlhzed
i nﬂlpmrrws@aitlloy cpmpmingi the eazysier il engpiage fitat @tabﬂizq the enzyme to
[ ni .
nt h aég% 11)6pr Y aﬁgﬂ% Jg ?I(Hgtl\foh)é% 9§g r’S[@ 10%?03{_%&@ h a%d% 1%01a11ty,
enaydmmlagnomnpiéatlnmomé camsmingt a10 Mnac Hve @renimgr tdh dxe active serine
|nJ ction utian con a|n| the en
and et ot arpr D iRl ¥ spaLher bR Bi0fe I, FRRY pin e
of hﬁos%)ﬁieubutmdle thhé axcﬂudag volhme eflﬁhy I‘hposa)mé (ﬁdidﬂhtmtiﬂ‘tahnd outside the

ex i ents for n f o a |t ect ion
S0 fflagsiogﬁa bsla Ver gp thaé ?kéeﬁwgﬁlpgﬁo&n %ﬁsgpt umlamel?ar vesicles,
ex ehybileméltar fvedicles) tlidchte§)fangd Fhiosome” veswles where niosomes are known in

the art as a nonaqueous core stabilized by a monolayer of phospholipids rather than the
traditional bilayer of phospholipids. It is further understood that the composition of the
bilayer in the liposome solution is also claimed in the delivery of these serine proteinase
enzymes to the vitreous. Further, it is understood that individual particle size of the
liposome solutions may vary from less than 80 nm to greater than 1000 nm. Finally, it is
also noted that the liposomes of this description can be positively charged, negatively
charged or relatively neutral in surface charge. In the case of charged liposomes it is
conceivable that the individual phospholipid moieties may well complex with and
thereby stabilize the plasmin to shifts in pH, osmolality, and / or tonicity for injection

into the vitreous.



and ionic strength and osnolality, injection of a
sol ution containing the enzyne and addi ti onal

wexoopeems s which provide stability to the enzpemEUS2006/018251
duri ng changes in pH as taught by Jensen (US No.
3,950,513), injection of a solution containing the
enzyne and additional excipients which provide optinal
| yophi | Thatnietod ahn tiinthes éeipmtipﬂdobseinmasiaeﬂlyzgdnmistering the serine
i ncl ydi ng appearance..of hefree r
Bttt RE PRBRCET RE%H8H o XaitaR Shfer fripiin Baging e nayme of
andnterestadikedus of @h \viinin WiterBeriglsian] lctSﬂbhﬁmg(Ih&/ efiynl éMidterest and

and reservatl actl of .t he e yoe. .The et hod
o Pietndy Rl bl PU Vel fod aORORLE) (yiction of B off I water
ad@iissonedonfaghind e %ﬁiynmeofnh@feet ﬁﬂsaci@[bmérfﬁattayabmze the enzyme to
injecting a mcellar_solution caontajnin teen}i)l:me of

i mcafrn@g% in pgsdpughhly Lensand P Ng 3289 aw SR 1oBistsHPRath gruegion of an

engyne wer leRuBIoRSon@MheKeE bilyRBoF iftéredt vaRRK Bl dPhaRktabilizes
ionic strength, injecting a _mcellar solutian

comieaf Vg of Heeres: 33 phengss 1 Bl rlé & imdprgtoad diab thermngyme gould most

St @1&3&15/'l]eeretsﬁ@thHztﬂér%oﬁtﬁlu&@ &fi’ﬂl@&ﬂeﬁla@ of @Hégé"t)ll hY WRASERulsions.
(US 950, 513), injecting a mcellar solution

coﬁoa‘{eﬁﬁ’fn éloﬁﬁéﬂléqﬁl)zlyﬁhe ot willhrespgnize Tiffcdhe eprymiganay also be dosed in
su Wa?éftl@ Bﬂ eA¥RAs I\)V'hél@ﬂl il BereHa6Rlih ﬁleﬂﬁﬁér%'o@i@tsy sus?ended in the

af f a positively charge mcelle, nore preferab

yi GP@@UQUS’FE@&WGQ‘@I Ppasehdn Q@wn#ﬁml ﬂhepreéme eppious exmplents within
pr &fd ea[ LA Rﬁ&%’cé'o'i $h th8 cGhiilh E’cfhs% éhasg are ai¥8 WieRbad herein.

m cel jecting a mce ar_ ut| n cont al n_|_ng _t e )
enzyne Ehe metherlensn fusither i practiecdsoy frdvigmallyculmpoisiering the serine

f
0 phﬂ& 'gge %ﬁ%}Jﬁnjﬁe gfﬁn&%dﬁaorf Ia réqlgg r&%@&%g tabibt Erﬁ& Eh% rJztl’ureous containing

rmecu sol ution containi”
th eheeamzyrrre ofifitetest, msefsmn wheerapidly dlsselvmmhbﬁlmto tre meeouhe)ntammg
m el | rimarily a.nonionic.pol .1 C surfact

%h rnrzyam? ap %ntenzst ané/ :3 \}\claenésnto pr € n%rXp 1%sr181 ortan%?n € preparatlon

Tetolf asblets , indWding Bompx;essdnhitypdlibyleitﬁyliaechmssglayd oien{lﬁ?EG)s)amon of a
rapidly dissolving tablet into the vitreous containing the enzyme of interest and
excipients that stabilize the enzyme to changes in pH and ionic strength, insertion of a
rapidly dissolving tablet into the vitreous containing the enzyme of interest and
excipients that control the release of the active enzyme for periods of minutes to hours.
Such tablets are known in the art and comprise Mini Tablets with dimensions of .5 mm <
diameter < 4 mm and more preferably 1.0 mm < diameter < 2 mm and most preferably
1.25 mm < diameter < 1.75 mm with length determined by dose (concentration of
enzyme) in the tablet mixture. Generally, length is < 10 mm and more preferably < 5
mm and most preferably <2 mm.

The method can further be practiced by intravitreally administering the serine
proteinase enzyme as a powder, as a powder mixed with excipients to control pH and
ionic strength, as a powder mixed with excipients and suspended in nonaqueous solvents
(e.g., mineral oil, vitamin e, silicon oil, perfluorocarbon oils, vegetable oils, peanut oil,
safflower oil, glycerin, as a powder mixed with excipients and granulated into particles
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The method can further be practiced by intravitreally
adm ni stering the serine proteinase enzyne by

WO pjoea2a2zen in a suspension either containi ng tPET/Es296re18251

or of the enzyme al one wherein the enzyne can be the

solid suspended particle or present insolution in the

sol uti on phase of the particle suspension, injection

of f& sluspetredioninte itheheye, an paswdrr mg}'xd:d}witb nxqipientm ancb gratileted and

) | . t
U ER B R NEHE Qb M SV R B risHoRe o Sotvents as given
sohbidveon phase of the partlcle suspensi on together
i th | pi t Hof th | ut.i ,
bhase oy AEHeRepB S BRI TEuEeT S by PREERE SEHORORE practce. A

ei nfves pre@ifed nftithvd df peaceiteziy Al mjecﬁkfn éfhecledn zyliEoin® e eye and a

whereji n the enz an he the soli uspended particle

or “kﬂs%g@%‘?“e %&EP? SFRHEP 5 esl&e&‘i!‘?noﬁfs Srfé%aé SBﬁ‘“?‘h doto the eye
PachhtgihRg eHsi Pﬁﬂﬁ'\ﬂfbﬁ"ét&ﬁ"‘lm@ﬁﬁé Bk So hRerS@Mk iPbH! Mach excipients
osnDIallty of the solutlon phase of the suspension,

i njhskide dit gre Botskpaitdno) epsilert AMEC BTG AT Siph eArgiRing n@lbumin,
O h@hat BEuR YN 2ArRREniA afioBatt RBI BMENNE &Rt BE, Jéda@n (US No.
solid suspended particle or present in solution in th
soPé#P8h)phase with excipients to control the pH and

i onic Skheiﬁ&muﬁ’g” Qdd?@é’fpkcﬂtﬂet Wrilafidte FRNUIH iPNRSEseObf dense
t he suspensi on, j ection of a suspension either

c oAerEiuAtings f%‘éff@ﬁziﬁi‘@t@% tof the ﬁ@lf@r@ytr@e&tl@h eFoiheseaple, with the
the.&0¢ B %he§ o %%]Eélﬁm%? lﬂjledseﬁ g?’] gltnle OF St QEst in any of the

on pha and

present i n sol ut’i In the so . o
ad dénmiudatiahs givei pibevet wowldi her]fqllowddle' Stirkiing”i efythe osofuitien injected

AR bl BRSSO o
cofiual. nhgaptst Whicke ntzryfmhtate och dbsite meyemsesdhdwde sehvblesi-ray contrast
Lrggegnn% L, fofitko ?ﬁg%&?ﬂﬁ? ﬁ' nQ%r?sT‘ %?x?egs%?%h a%&ﬁcghrfaﬁé’cf sugar solutions
par¢.g.cherses padbéagn nwitdl Icomlalexqsllmnm t(Whe gdfie fmomgad&n in man (e.g.,

nomEoRy S Bpink 2 ot B e b g L T LR REnS S BRRion for

reeze
r e(i)lq'étsiohfaﬂd therdistionre igkings watliatitedto teimuyet ot érchidesdl xch density
and fona us solvent or a
adding m ena

A further interesting addition to the formulations given above is the use of
viscous formulations to afford delayed diffusion to the retina post injection. For
example, with the patient on their back, injection of the serine proteinase enzyme of
interest in any of the formulations given above would be followed by delayed diffusion
of the solution injected if that solution were significantly more viscous than the
surrounding vitreous fluid. Agents which can facilitate such viscosity increases include
soluble x-ray contrast agents (e.g., Iohexol, Iodixanol, Iomeprol, Ioversol, etc.),
concentrated sugar solutions (e.g., sucrose), solutuble polymers (e.g., PVP, PVA, PEG,
etc.), and polymeric surfactants such as Tetronics and Pluronics. These agents are able
to bring elevated viscosity to formulation for injection and the disclosure herein is not
limited to their use but includes all such viscosity adding materials.
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nonaqueous sol vent al one, and preservation of activity

of the enzyne. It is further understood that by
wG@oBpaeRiIoNs, it is meant to describe a di sperB¢DOSWN6/018251

solid particles within a continuous |iquid phase.

Also, it is understood that these dispersions require

special additives to afford physical stability and

particl b she espendnhta;asdz dfot}bhpolymsxﬁxemsifmnamdu iasknown that high

surfacta nis ap S as. an

Pr 881écen OFSO 0 g’lF e dm%t{m%s cgL 1n uceh gev%rﬁe er%eH sgeg?tZect %ms, upon

k Nnénjection ihthetha Ivttreaml arglr 'eandmsﬁ tfide eboinn temqrera;nus to body temperature

tbo s. (i rtindal.e), re

ed% f ?ﬁ thle %%rmu W% glp)t ere&:p{dﬁ:ph%ng smné%‘ the enzyme
i n%ﬂidi the vRRb&den @{Ui’e @Qby&aﬁfﬁm Iﬁith o m%i’tﬁlh t6tefure that the
herein enbodi ed in this disclosure, The nethod can
f uFEABIe SRS prharetit & dnicassd Pvey B kpeting fomdha iniegiaysitggle., up the
ENQ&RY & TR 18)BRHS bERBLYIBuMY fothEfetih®MPdthé@ surfaces within the
| i posone solution containing the active enzyne
reSi¥-ting froma frozen |iposome solution containing
the enz A% Bhpid: SHRP Retnb ek Jrhdies 98 Fv! defifle proteinase enzymes
contai ning the enzyne, 1njection of [ posone
coﬁ@@hﬁ%ﬁgmwhéa%ﬁ@WV@T@ﬁﬁthbﬂewuIt|ng froma frozen
| i posome sol ution containing the enzyne or a
'y il %LH ai ning the enzyne
togg eéréﬁﬁ# @%@%%Fe tsgpgnn%%@bol the pH of the
aquegus—phase—of—the Al NE PO tt- o snh —t-he—pH
of { Enpgred ar gr nal Hﬂllpnllﬁgﬁ e ?mv he ¢ )é Opml?nor%m(nhan
t hat seyneprciaseer nal | 2OMEi nuous sol ut i|@R phase,
injeedys1® of a |iposione containing the active enzyne
r esTrdbalpsd rom a froz2mgi posonme sol ut/iZon cont ai ni ng
t he | dpetyiteeNay a | yopld.4imged | i posone sol2dti on
cont &pRIJARHEIE cERé¥ NEs Wi €XCi pi ents (g control the’
osmphghi ty of the |iposome solution, injection of a
| i pOFORE, contal ning gﬁzﬁgtlve enzyme [Lagul ting froma

r;gnﬁéﬁﬂé}gﬁ%ﬁ%'zn:::ﬂg oprarmng L|54%22yn"€' ot—=&
e £60—11POSOon —%%tuzl—en—wm—al—mng—t—he—enz—yne———

wi th exci pients which provide optimal |yophilization
of thezserlne prot ei nase enzyne | i posone sol ution

Table
Ingredient Amount per mL % composition
serine proteinase 2.0 mg 0.2
enzyme
Trehalose 20 mg 2
Acetate (Na) 24 mg 0.24
Epsilon Amino caproic | 3.0 mg 0.3
acid
Arginine 34.8 mg 3.48
Normal Saline QSto1lmL 93.78
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i ncl udi ng appearance of the freeze dried cake,
reconstitution tinme using water or a m xture of water
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and preservation of activity of the enzyne,
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enzyme With excipients that stabilize the enzyne to

charn
i oni
I pc
act i
each

1@@§mﬁmﬁpH as tau

g,hinodny pdxaﬁB en ( us

Nboorﬁpcﬁﬁﬁn5l3)

Certle prot@indke_amd
)gggﬁlcon ai'ni ng.

dllly, armd—TT
anlﬁ

JO%AI OTT UI d
sor to the

Lgctsﬁl LILLLSAN % ot CI

tho anzvum

aCt i Ve pr ecur
i

| S uIIUCI
ﬁg/ resi-dewithi

R

tood—that—n
A the - liposo
} p B

out 9
Wi th
t ha

T

iEnsilondming epec t
agile term "lipos

;fﬂﬁ_ﬁﬁﬁfhe_exniuﬂ%%“@

olune of the

0i%40some or b

osone or both

hel mgposone bil aye
ome" _may represent

0.3and furt her
uni | anel | ar

vVesi

Eysgre nultil anel

[ 252 mgsi cl es, chod

24t es, and

"Nni ¢

) SVHIE foVIRfeidreS W

hes & nimbsones are

lagwn in the art
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It is

a nonagueous core stabitized by a
phosphol i pids rather than the traditiona
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conp03|t|on of the bllayer

further

nofayer of
bi | ayer of
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in the |iposome solution is

al sg dTm the d theseTs
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for injection into the vitreous. The nethod can further

beﬁghg%¥|ced by intravitreally adm nistering the

Ingredient Amount per mL % composition
serine proteinase 2.0 mg 0.2

enzyme

Sucrose 20 mg 2

Acetate (Na) 24 mg 0.24

Epsilon amino caproic | 3.0 mg 0.3

acid

Lysine 29.2 mg 2.92

Normal Saline QS to 1 mL 94.34
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prot ei nase enzynme by injection of an oil in water

emul sion containing the enzyne of interest, injection
wo@Rooan2nid in water enul sion containing the ene¢gneswhe/018251

i nterest and excipients to control pH, ionic strength

and osnmolality, injection of an oil in water emnulsion

containing the enzyne of interest and excipients that
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hergip7 The method can further be practiced by
intravitreally adm ni stering the serine protei nase

enz) m et TSETLTOM UAmgurﬁE&'!ﬂ” y—di bbxlb/v& llﬁbo!si«ﬁ

| Nt G e _\Vitreous ¢ [ 1 nter ncf

i ns &FETing RTQSginage api dI3% @8ssol ving tabll8Z into the

vit rEy8°ontaining the enzynme of interest and

exci Maenitd to provi deOpR®perties inpoffant in the

pr epacethiedNa)of t abl etZ4 mgel udi ng conpriéggdibility,

| ubr Egtifoy ami@y APRES, | AMGhgdensity, 1 nsepfsi on of a

rapi gdéiy di ssol ving tiablet into the vitreous containing
t he[€pgydre of T nieresiy. mg exci prents pRat stabilize

Fhe W%&Iﬁr@ﬁcﬁdhdllgEng% anmd—Toni ¢ ?h%gllgl II,

i ns c-c-r\l \1| Ra—t ahli rntn thao
CT T Ut T qu AT AT H T UAOT UL LI B B A4 L9 LAY

vi treous contai ni ng the enzyne of interest and
exmﬁlﬁ%nts that control the rel ease of the active
for periods of mnutes to hours.

Ingredient Amount per mL % composition
serine proteinase 2.0 mg 0.2

enzyme

Mannitol 20 mg 2

Acetate (Na) 24 mg 0.24

Epsilon amino caproic | 3.0 mg 0.3

acid

Arginine 34.8 mg 3.48

Normal Saline QS to 1l mL 93.78
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Such tablets are known in the art and conprise Mni
Tablets with dinensions of .5 nm< dianmeter < 4 nm and
worere/1p2ed erably 1.0 mm < di aneter < 2 mm and P@BUS2006/018251
preferably 1.25 mm< dianeter < 1.75 mmw th |ength
determ ned by dose (concentration of enzyne) in the
tablet m xture. Cenerally, length is < 10 nm and nore
pr dabled&bly < 5 mm and nost preferably < 2 nm The
met hod can further be practiced by intravitreally
adm m(@édiem'tng t he sermeurplp@ﬁrﬁLnase enzy bempsition

powa Srine ‘Y‘ot&n:&’s‘év‘”e' H‘% W th—exci pl et l to—controi
pH an nic strengt
e_XCI rq afoi" and—suspe

a powder ni xec vvlth

-t

1 ofragteous sotvents—(e: &
m ne \nf::mr\IZ:;\(-FThl jlicon-oil rg2Ff|||gpggapbgn
0i | ACQTQE’&(\I&)OI e oils, >h®8nut oil, saffOdfer oil

r3.0inged with exci pi%énts and
clesfor adm nistnation into the
e mgt h exci pi ent §2&nd granul ated
and |Allgxad for admi njstration into the eye via. aerosol
or shepeadating n sol ve@$ & Bmlgi ven abové5.26ny of the
above nethods of practice can bé preferred net hods of
practice. A nore preferred nethod of practice is the
I njtgelijon of a clear solution into the eye and a nost

preferred method of practice is the injection of a

gl y ¢ Epsilpn asinccaptitle
granafidt ed into part
eye,| Hasaa Spowwder i x

e e or ot L IR g,
exci| PIENPLPIRSE  de bt B8e not 1 mi t ed 9t epsi | on
am 1 Wroic acid, | ' rginine lalbumn_  human
ser URPEPHuni n, ammniﬁ‘-fi%ar bonate and|@thers as taught
by Jéwstels (eJS No. 3,956nm813). An intenédi ng addition
t o 1 Bpsifopramihadapais 3.9aig above i s theowse of dense
formatiati ons to afford "targeting” to|the retina post
i Nj ¢Cluh@A Sefudf exanp|@mmpi th the 2.0

Albumin

Water for Injection QSto 1 mL 95.26

Table 11.

Ingredient Amount per mL % composition

serine proteinase 2.0mg 0.2

enzyme

Mannitol 20 mg 2

Acetate (Na) 2.4 mg 0.24

Epsilon amino caproic | 3.0 mg 0.3

acid

Human Serum 29.2 mg 2.92

Albumin

Normal Saline QS to 1 mL 94.34
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patient on their back, injection of the serine

prot ei nase enzyne of interest in any of the
wo e0oa2 289 ons gi ven above woul d be foll owed byPCT/US2006/018251

"sinking" of the solution injected towards the retina

if that solution were significantly denser than the

surroundi ng vitreous fluid. Agents which can

f adlbletlat e such density increases include soluble

X-ray contrast agents (e.g., I|ohexol, 1odixanol,

I om=mg®éd,1enlt over sol , eAmoﬁnt pezﬁﬁx:ent r at eds s(t:tgﬁ:rsmon

sol “kérﬁé?)gdté‘lné% SUCTPFh, and treavy I?lzdi conptexes

kno '\@anyrrhe e sare for inje€ction in man|(e. g. . VRI
cont bt gents)y—Ti e—agents—are—abi to—bring
el eva nq depnsityv to vl ati-on-for iniection and the

di sefdais NMarein g Z%ifngl inited to tHA% use but

i ncl| Gaslonapinesepteidens? mg addi ng mateni0d s. A further
i nt¢peidting addition to the formul ati ons given above
i s {BemasSew vi scous2¥bmgul ati ons to|af%ord del ayed
di f { &dhunmint 0 the retlina post injection. For exanple,
wi t hNohealSatineent on [@®iolidck, injecti9i0of the
serine protel nase enzyne of interest in any of the
formul ati ons gi ven above woul d be foll owed by del ayed
di fibpigiizgn of the solution injected if that solution
were significantly nore viscous than the surroundi ng

Vit TR UT 0. AGENT &mBltl: 6B BN TaCT 1i5f 8ifp3Hioh

Vi S( fX T JRY I fataYal¥aVal nr\ II o Of\l Ll I £ AVA r-Q\. cnnt ract
AT T IlLll A\ %A YE">] 201| \ZA%A GSUT UT O ZAY CUTTUCT (AOC

agenfEIER YA ohex o) +¥ MEdi xanol , | om=r9?(y)l , loversol,
etc. 1 r solutions te.g SUcrose),
sol pEelpol yers (248 PvP. PVA. PE@ etc.). and

pol ydwetats Nay f act ant s2-4mgh as Tetroni ¢9-24nd Pl ur oni cs.
Thes E&psipanhtnadaproad| €3.0 mghri ng el evat ed.avi scosity to
formutiati on for injection and the disclosure hereinis
not |lAnhéBemt 0 their| ws@gbut i ncludes|all such

Vi SCBsdathpnaddi ng materials. I n the spegial case of the

pol yR®REh& SaHAd act antsQstd 1 m$, known t nabhenkgh

L

concentrations of these materials ctan induce a reverse
thermal gel effect. Thus, upon
Table 14.

Ingredient Amount per mL % composition

serine proteinase 2.0 mg 0.2

enzyme

Mannitol 20 mg 2

Epsilon amino caproic | 3.0 mg 0.3

acid

Ammonium 10 mg 1

Bicarbonate

Normal Saline QS to 1 mL 96.50
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injection into the vitreous and transition fromroom
tenperature to body tenperature (e.g., 37 00, the
wo eooane 289 on woul d "gel " thereby inhibiting theCT/US2006/018251
di ffusion of the enzyne within the vitreous even nore.
Del ayed di ffusion m ght be inportant to ensure that
the enzyne stays where it is injected rather than
trdaekeilhg fromthe injection site (i.e., up the needle
track of the injection) before diffusing to the retina
and | digheliensur f aces w Adbuntplrenkeye. As | éxesmplosisionf the

met o0& e ¥otél é’%gtl Te [y apove, SErT g pr orer mase
enzy formil ated as shown in|the tabl es

i Mﬁ“ﬁw' ot e o e e & Tables.
Tabl ABAOUR e g Tap) B B Tabl e 10. TAbPe 11.Table 12.
Tabl&gpon 4. Table 15 Tables 1lthrough 15

det AFPSLIOR ABWIGHPIIF or WUt i ons for theOpractice of the
met h8tiddescri bhed _ahove. _Additionall y formil ati ons

usi n%;lg’@}%'rsﬂufnabl ets (P BEso be used 8-%Bractice the

i nveAfiW§Ht and are rejpresented by the flollow ng Iabl es.
Normal Saline "QSto 1 mL 93.08

Tables 1 through 15 detail acceptable formulations for the practice of the method
described above. Additionally, formulations using solid tablets can also be used to

practice the invention and are represented by the following tables.

Table 16
Ingredient Amount per Tablet % composition
serine proteinase 0.05 mg 3
enzyme
Mannitol 1 mg 60.6
Sodium monobasic 200 pg 12
phosphate
Sodium dibasic 100 pg 6
phosphate
Human Serum 100 pg 6
Albumin
Arginine HC1 200 pg 12
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Tabl e 16Tabl e 17 Table 18 Table 19Table 20 The tablets
represented above in Tables 16 through 20 are rapidly

wale@sobazing tabl ets which rel ease the active ePzyDmg2006/018251

within 30 m n post dosing into the vitreous of the

eye.

nonsurg

Exanpl es The foll owi ng exanples illustrate how
the invention nay be used for

ically preventing

or Taedui ng the rate of the progression of
non-proliferative diabetic retinopathy and for

t r eqlighglict her ocul arAgowndipéd bkt Exanfpb eondpobition

for

trehatose;

T AL eyt ar "/I%gdbbildl rde (g g

nmano &Qn@ %rose uc%ose xyl ose, galactose) with a
smalb frount—of uuffcr S P auctatc,G iti’alc), an

ano Ut el nt—to-g %ut 2.0 g pertH—of plasmn—
(whi ety bR | o5 %@ﬁ@nding on eye Gélune) and
opt iL8 5] P] ater‘nnf aini aplasmn stabillizer (e g a
di baSpdumditesicaci d of %é¥8i vative there8f such as
epsi no _capr oilc _aci at _a <1 is

psi Phgsphate d) 3 0<nH<8 0

inJPEPEQHSWWﬁlthe Vi

usi ndlEmi? ga needl e,

t ¥08ags t hr ough t h

of a patient suf

@Opars pl ana,
fering from non-

pr ol

Afrgniae B¢8 di abet

i 200rigt i nopat hy. Thé2concentrati on

of plasmn is sufficient to create a posterior vitrea
detachnment (PVD) with one injection wthout surgery.
Thaahly@Dsi s confirnmed by conventi ona

opti cal

coherence tonography,

beta sc

ocul ar exam
an ul trasound

al 0nﬁ1g%d1érfﬂ any conbl AabhRed THBIEOT .  I/®4 onlpdsitieannot
be conftrse % ofie—ort
serine proteihase 0.05 mg 3
enzyme
Sucrose I mg 60.6
Sodium monobasic 200 ng 12
phosphate
Sodium dibasic 100 pg 6
phosphate
Human Serum 100 png 6
Albumin
Arginine HCI 200 pg 12
Table 19
Ingredient Amount per Tablet % composition
serine proteinase 0.08 mg 5
enzyme :
Mannitol 1 mg 60
Sodium monobasic 200 pg 12
phosphate
Sodium dibasic 100 pg 6
phosphate
Human Serum 100 pg 6
Albumin
Lysine 200 pg 12
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nore subsequent injections my be made. The creation
of the PVD prevents or reducesthe risk of the
w@e@gnezzsd on of non-proliferative diabetic retPCDPS10hg018251
to the proliferative form of diabetic retinopathy.
Exanple 2 A formul ati on contai ni ng 5% sacchari de
(e.g., trehal ose, nanose, dextrose, fructose, xyl ose,
galTable@®e) wWith a small anount of buffer (e.g.,
acetate, citrate), an anount equivalent to about 2.0
g relﬁgredlermf plasm n Ambmqtpeamwﬂt var l%&orﬁlﬁ@ﬁmﬂl ng on

eye Y ORI ?dt mglsjéu Upt % LU!IL atr i g prasth
st abi Béé) f di basi© am no acid or derivative
t hen ‘ ch—as—epst Qlaﬁiﬁo captoteaatth—at—a
3. 0<4n s injected gntg the vitreqdl through the

par<v WHW&““H@?%@ 27| 49 Heeedl e, prior |tié cat ar act

sur g&! oSPhet® | nduce al PVD as a prophyl axi s agai nst past
sur giSedirmdibasicar edef0ing di abetic pat/ients. The

pr of B#ec procedure would be appligable to diabetic
pat i né&h@b|t|ng c100gcal |y signi fijdant macul ar
edempmiisr to surgely or to diabetic |patients in
genedabindue to under g¥0cat aract surgeryi2 The
concentration of plasmn is sufficient to create a
posterior vitreal detachment (PVD) with one injection

W t hout THe! 4Bty repfd%enta\/ﬁbdvs it aRbles 6 dhldyglC 204N fdpﬁll‘}a Wissolving
ocul ar ex opti cal . coherence .t opogr aph beta sca

a

ol fblete ihih spleie t Aot CHAICBHER A0t drsingHto thepvigeous of the
PVlgygannot be confirmed, one or nore subsequent

i njections nmay be nade. The creation of the PVD
prevents or reduces the risk of post surgical nacul ar
edena in patients undergoi ngxgabREact surgery. The
injection of plasm n to induce prophylactic PVD prior
to cat adhetolayipeeyamplen dlustae happihy invengar ireayt be wiedh for non-
hi ghy f@éﬁ?bﬁvéﬁﬁlg 'of fe'agcﬂfg'l{h@'iﬁ@ bf tﬁy ?ng)?f smr%%ﬁ—ﬂr&ﬁ&atwe diabetic

exchange or any o her 1ntra-ocul a ractive
pr oetagpathy and for treatlng other ocular conditions.

Example 1

A formulation containing 5% saccharide (e.g., trehalose, manose, dextrose,

fructose, xylose, galactose) with a small amount of buffer (e.g., acetate, citrate), an

amount equivalent to about 2.0 mg per ml of plasmin (which amount varies depending

on eye volume), and optionally containing a plasmin stabilizer (e.g., a dibasic amino acid

or derivative thereof such as epsilon amino caproic acid) at a 3.0<pH<8.0 is injected into

the vitreous through the pars plana, using a 27 ga needle, of a patient suffering from non-

proliferative diabetic retinopathy. The concentration of plasmin is sufficient to create a

posterior vitreal detachment (PVD) with one injection without surgery. The PVD is

confirmed by conventional ocular exam, optical coherence tomography, beta scan

ultrasound alone or in any combination thereof. If a PVD cannot be confirmed, one or

more subsequent injections may be made. The creation of the PVD prevents or reduces
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Exanpl e 3 Foll owi ng diagnosis of a patient at risk of
retinal detachnment (e.g. the presence of a clinically
W@ e@nilgizeant vitreoretinal nenbrane and tract i BPCT/082006/018251
presence of a vitreoretinal degenerative disorder and
retinal detachnment has occurred already in the other
eye), an intravitreal injection of plasmn is nade,
us itkagristldm” the pmg‘retaﬂibm nf asrepiplifeeaticiel dabelsetindpatty it the proliferative
3 efdl vitreous at a dose sufficient to
%‘f &%’f“%/re “the vitreoretinal menbrane and
ca emplic ) |nsert|on of the V|treous respectlvely

wi t hout  suyr t her eb eve ti retin

det achnn SBRHR GOAERTE Sl HGCHAE 68 dnglose, manose, dexstose
Vi tthieRES tiyltae, fdlRedsb)owith &Uﬁhdlgarﬁ&ﬁiﬂb@ RRAEBY (., acetate, 01trate) an
retinopathy, an intravitreal %ectlon of Ia

ma 4B IRy leRio 8P Hh A BFe BT W Bxaeeedwehaesoem Yiéigs flgpending

EX ARy ©vtumé)Nhfd Jpiendd Th@thinfiz aldshBPHShiRter B8 0S@basic amino acid
sufficient to cause disjnsertion of the posterior

vi ©OF datrativefhensef ucks gy qpeilap anipneeaprsic 16t p A §<pHa P ipnigrted into

gy GRAGRY W ugh HRCHAr® Bﬁ!na retﬂg@pgé HyedleE@Hptoecéar&u surgery, to
fornul ation as in exanple 1l wherein th ormulation is

| ydustice o PEE asrapplybvds agriapisooRiriyugical mager edpma fnpdiabetic patients.
pr %E gfopﬁyl%tﬁttﬂr@ceaﬁje 'w%u%%pbﬁ@ablqu ﬁlap@acrp%ﬁ% é)&h‘ikﬁﬁfgdchmcally

njectlon nor mal sal I ne,
buﬁfgerf@elntslaaquiﬁé edemp PBioT the Sersery erto siahgtic @ntlefn@r in general due to

' njuﬁ@egé@&te{rggt gulrg%?.n ;T;hg E&Rb S ratiRE SPﬁlﬁfstnhﬁ o sfu de‘ﬁ? ltoucfrr(?ﬁe a posterior

epen upon t he concentration require
t heittiabdetasbmenti (B¥ Do 3t ohe mgdchiomwithan surtperys iThe PYP it henfirmed by

%oﬁ\%m? 5&1% %ggn ngg)%%llecroper%ce itgincggﬁ%ofl‘lgrlge?a TGEH 4 tra];cglrnd Qlone or

cake cont al ni ng asm n,

addednyt comignaivattheradfe if @ BVirgamot ba cphfarswilnone or more subsequent

Corl‘l%gc%oglsa }niaycf) Be Ahde SR lRich of the PVD prevents or reduces the risk of post
surgical macular edema in patients undergoing cataract surgery.

The injection of plasmin to induce prophylactic PVD prior to cataract surgery
would also apply to patients with high myopia requiring cataract surgery, clear lens
exchange or any other intra-ocular refractive procedure.

Example 3

Following diagnosis of a patient at risk of retinal detachment (e.g. the presence of
a clinically significant vitreoretinal membrane and traction or presence of a vitreoretinal
degenerative disorder and retinal detachment has occurred already in the other eye), an
intravitreal injection of plasmin is made, using the formulation and procedure described
in Example 1, into the vitreous at a dose sufficient to enzymatically cleave the

vitreoretinal membrane and cause disinsertion of the vitreous respectively, without

surgery, thereby preventing retinal detachment.
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preferred to add enough solvent to nake the resulting
solution 2 ng/mM plasmn. Wile many different

W@ oiosee289 can be used to reconstitute the | yopPdT/Ugmd6/018251

cake, water for injection, normal saline and phosphate

buffered saline are preferred. Even nore preferred are

wat er for injection and normal saline and nost

pr &empled is normal saline. It is equally clear that

the pre pce of. a sta ilizer n _can

froene. B Siadhogh 3P ok inh i 5T iodfie fr spFopathy

t hen phasviireal finjectionHbfs plafhis ispmadd, njsigt the nfotrmilatidonend procedure

vi tdés%o %ngﬁiggg egd} | ltlge\émg er{ogtvat?é/ol\l}%;tr aasg?s?) g.gﬁcl:igrﬂ to cause

hyld&ursémbﬁi agfe theapostefiof axiurédusgabmhmt eqirgedy) thbrepl aigdating itfactional

made, u3| the fognulatlon and procedure described in

Ex&ﬁﬁ“@p %ﬁ%?@q? HBYEEYi or vitreous at a dose

su&&m@p@ﬁt to cause disinsertion of the posterior

wtreougt mnthout surgery,l t her eby tr?atlﬂg tracti ona

macul op B]f‘ o acth AT ét‘i"li“Fé?i’ét A B@HS fieghilized under

I N¢eRtiti khé\@n REMB aHQS fovRIBE didblCRNA RS tBR Wh bb reconstituted with

various preferred enbodi nents, nunerous variations

wi [Wates for degtions nenak splisles 6R PhesPBtE; tyleipdsseling tq provide a clear

ar tsolqtlaaﬁfbrtlﬁyectfahq%nhe JRR6ls PRdcORstitiioh RBkneS %%al ?gn the final

fromthe spirit of the invention and the scope he

apperrgaigation apqwired foireaithy ispases dedosed Bereinging op @l@r% of the eye to

Pr ek %ﬁt@&j 11%%9&“ Me?fe%d {halbf%r Q\éél@%hta%?g@St 1ﬂg of plasmin, enough

invention is used for different ocular condit ng or

whéelverids jafdedrioj rgppuptifuigsted img/reli f elpsain conceniration and even more

fo ém'ﬁj-:r?etd' t0"3d %ug %l%nt m@kentﬁg]re%?iﬂ Q% Qﬁﬁno‘ﬁe} ﬁgﬂﬂ smjn. While

preventing or ucing the rate o e progre st on ot

nomapy oliff¢rentasalwentsdéaablet isedriet ieermpiattiteythe dyeridized cake, water for
a Si

| n?l{g%{’/tﬁgl 511)1?(1%1 sgfél{g %ﬁdsgh&?)ﬁ%té t%éllﬁged Pﬁlé I'Aye ﬁ? ?Q’Fed Ben more

f r pmferom-are water for injection and normal sahne and most preferred is normal saline.

It is equally clear that the presence of a stabilizer for plasmin can be in the freeze dried
cake or in the solvent for protection of the plasmin from pH shifts upon injection into the
vitreous.
Example 6

Following intravitreal injection of a chemical spreading agent, e.g. Vitrase® or
hylauronidase, an intravitreal injection of plasmin is made, using the formulation and
procedure described in Example 1, into the posterior vitreous at a dose sufficient to cause
disinsertion of the posterior vitreous, without surgery, thereby treating tractional

maculopathy or tractional retinopathy.
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proliferative diabetic retinopathy an effective anount

of serine proteinase enzyne sufficient to create,
woRho24sur gery, a posterior vitreal detachnmePtT/U82006/018251

prevent or reduce the rate of progression of

proliferative diabetic retinopathy in said patient. 2.

A net hod according to claim1, wherein said serine

pr ot ei nAﬂ;thOt@hztherrblvélﬁioséiaebd:eacﬂeﬁaribad irheongeatiop with various preferred
cons essent a of sm n icroplasmn.and ...
i bRty R er st o RE Potsalle b PR ST P gt in the
r e@ﬂrgwmam pltem decogion, Jithdut defani et dredipiti ctf@hecmaémibn and

1 mhereln d ser rotel ase enzyne i
1 bl BeSabaide] TBRR! il SReiey Bodiigafes S ol prefered
I S eﬁbbcﬁhﬁﬁtﬁ will Omepidet nviea gieninkéntioh iOmad ést diffasnthudBnconditions

5. A nethad accot.din o ¢claims 1 and 3,
o &F GhF B8 AR Pae bl & SR OB E R e prot e hase
enzyne injected into the vitreous is equivalent to
about 0.5 to about 1000 ng of plasmn . 6. A nethod
according to clains 1 and 3, wherein said effective
anmount of serine proteinase enzyne injected into the
vitreous is equivalent to about 1 to 500 ng of
plasmn. 7. A nethod according to clains 1 and 3,
wherein said effective anobunt of serine proteinase
enzyme injected into the vitreous is equivalent to
about 10 to 400 ng of plasmn.8. A nmethod according to
claims 1 and 3, wherein said effective anmount of
serine proteinase enzyne injected into the vitreous is
equi val ent to about 20 to 300 ng of plasmnn.
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9. A nethod according to clains 1 and 3, wherein said
ef fective anount of serine proteinase enzyne injected

WO pi06/1212¢9 vi t reous is equi val ent to about 50 tPBPCROS200§018251
plasm n. 10. A nmethod according to claim1, wherein
said intravitreally admnistering is by injection into
the vitreous body. 11. A nethod according to claim1,
wher ei nWailami ntravi treal |y adninistering is by

injection usjng a 25 needle into,the
vt reoud 1o ordued nBbal dbr, SRS Ra e ol e of the
s aipﬁbgird%tlbﬁ\tf hdrﬁlﬁbhi}éraadﬂdlﬁbeﬁib @étiﬂ’(’bgathystott}ie pﬂtoh&@zttive florm of diabetic
5 or her u n o .admi
voraiteBEy <deptbaS e MRk he 0 g bt Rytrige from non-
cl @tdﬁfér&t,lve\l\ﬂﬁbc&icnreﬁﬁd)pithynﬁﬁ aedtive adrhatnB i atisd @fdtdifhsk Senzyme
[ a 25 or

by injection usin her edle to

ad ﬁ’r‘ﬁ“’se{l%tf’ Y3 RS OGS UHHL B Pi%‘%i“’ﬁi Lgﬂff&fgf?e/ﬁé“’ﬁ%‘f’ﬂéa prevent or reduce
aC ¢y elie P ptoRretdicn & plolifvlifveRdidbefidtetinSRElyIR s4id pitRhiase
enzynme is plasmn, said effective anmount is about 50

to 200 ng of plasmn and said plasmn is adm ni stered

by i nj egti onAin¥iRdtab&rdihd foQ%iﬁl Whereif) s&@@emrﬁét&%se enzyme is
nmet hod for treating retinal i schenia, retinal

i nPelagiethirom the grenp Goatisting ergntialy o€ plagpia) micgaplasein and miniplasmin
detiagiaaRin cifRE R JRakR or %ﬁ%do%ﬂﬁlan{t@é}inﬁfagﬁt hy,

vi treous henorrhage ‘or tractional nacul opat
conprising intravitreally adm nistering to a patient

sufferigg fremenR ddborig %o Qhind DR RS Wi@bern® ﬁgtéiﬁzﬁé]%nzyme is

an effective anmount of sérine protelnase enzy
subfasmitent to create, w thout surgery, a posterior
vitreal detachnment to prevent or reduce retina
ischema, retinal inflammtion, retinal edensn,
tracti oAal ra&tmethdd sheordoigrie vlaimt, adieredm sdid plasinimols abtayned from

Vi UL O ARELRALE AR b i Agb s LN

5. A method according to claims 1 and 3, wherein said effective amount of
serine proteinase enzyme injected into the vitreous is equivalent to about 0.5 to about
1000 pg of plasmin .

6. A method according to claims 1 and 3, wherein said effective amount of
serine proteinase enzyme injected into the vitreous is equivalent to about 1 to 500 pg of

plasmin.
7. A method according to claims 1 and 3, wherein said effective amount of

serine proteinase enzyme injected into the vitreous is equivalent to about 10 to 400 pg of

plasmin.
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macul opat hy. 16. A net hod according to claim15,

wherein said posterior vitreal detachnent is foll owed
wgooa/12b2fif er ent surgi cal procedure. 17. A net hBCI/US2006/018251

according to claim15, wherein said serine proteinase

enzynme is selected fromthe group consisting

essentially of plasmn, mcroplasmn and m ni pl asm n.

18. A nét hodAamthIrdckicngdin. te blaimm Land Wreeaiim sgd effective amount of

zg%%rrm p%tgt aeslege%%zemmel%gxtng V\hné? te}1|E Hq'gagus d15 ﬂlggarlﬁnﬁ tormbouto ?.q) to 300 pg of

ob@ﬁmmmﬂ fron1p|asn1nogen fractlonated fron1hunan

bl ood. 20. A nethod according to clains 15 and 18,

wher ei ngsai d i alc}f ﬁg‘%’ ?ltam% 1 & é Noheldinf %a% ?@ef‘cglve amount of

enzyme |njec nto e vitreous is’equlva
abGemneQ)rStehlaselﬁﬁmﬁglJ@tedph’astm mitre@ds. is ,équrmIM(ﬂo about 50 to 200 pg
accgﬁdlng to clainms 15 and 18, wherein said effective
anvunt "of serine prot ei nase enzyne injected into the
vitreous is eqU|vaIent to about 1 to 500 ng of

ber o1 n18ai oA SRR RO Eg RETDF P s B RALG aministring

enzymﬁmﬁﬁn@ﬁMEdheﬂh&nﬁb@&ﬂltreous is equivalent to
about 10 to 400 ng of plasmn. 23. A nethod according
to claims 15 and 18, wherein said effective anount of

serine pr.ot eAnagkodeRENIBg it iRk qadwhd@&lﬁ shib entivitie@IOH SdrhiSiistering
equi val ent. to, about %O to 300 Plasnln 24. A
rretlﬁ%m&eml&m%ga PPrbieherguaganes Hzf% SWHECBT N sai d

ef fecti ve anpunt

12. A method according to claim 1, wherein said intravitreally administering

is by injection using a 25 or higher gauge needle to administer volumes of 10 to 200 ulL.

13. A method according to claim 12, wherein said intravitreally administering

is by injection using a 25 or higher gauge needle to administer volumes of 50 to 100 ulL

14. A method according to claim 1, wherein said serine proteinase enzyme is
plasmin, said effective amount is about 50 to 200 pg of plasmin and said plasmin is

administered by injection into the vitreous.

15. A non-surgical method for treating retinal ischemia, retinal inflammation,
retinal edema, tractional retinal detachment, macular hole, tractional retinopathy,
vitreous hemorrhage or tractional maculopathy comprising intravitreally administering to
a patient suffering from one or more of these ocular conditions an effective amount of
serine proteinase enzyme sufficient to create, without surgery, a posterior vitreal
detachment to prevent or reduce retinal ischemia, retinal inflammation, retinal edema,
tractional retinal detachment, tractional retinopathy, vitreous hemorrhage and tractional

maculopathy.
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of serine proteinase enzyne injected into the vitreous

is equivalent to about 50 to 200 ng ofplasmn. 25. A
woredokozk2accordi ng to claim15, wherein said  PCT/US2006/018251

intravitreally admnistering is by injection into the

vitreous body. 26. A nethod according to claim 15,

wherein said intravitreally admnistering is by

injection using a 25 or higher gauge needle into the

vitreou 27 h ccor di tqg.clai m15, .wherei.n |

sai d se??'ne %r ge{éﬁg agééi'o@%l rtr(g (Tq%mp qus PTIFTeIR ofaif - posterior  vitreal

ef Heleeliment isdoliowediby aglbffuent S@gica patredire 200 g of

plasmin and said plasmn is adm nistered by injection

into the vitreous. 28. A nethod according to claim10

wher ei n1ai dA methodwcdordiag foycladd i1 nivlsdetti ki@ sdrisie Boteinase enzyme is

I nj ' L [t It bady . of J utjon,
cort e i Hrd-LBto b BRIt Bhofnamonslstainmenod

acourighasigint 0 ¢l ai m 10 wherein said intravitreally
adm nistering is by injection into the vitreous body
of a mcelle solution containing the serine proteinase

enzyme. 180. Amesiol acbofdinyot Glaig 15 Ovlickedh Bid rink ?fo@eiiﬁh_se enzyme is
said intravitreally adm nistering is by injection into

t B4 r eous body of a suspension of solid particles

ei ther containing the serine protei nase enzyne or with

the enz as tHF particles. 31. A method according to
claim 1%& Biefpod 2reprding foselpipy B Wherein pridh plosrain; in gbtained from
byplagihi@6gdnFractidhatdifden Minldh@Rba, body of a |iposone

sol ution wherein the serine proteinase enzyne is

either within the aqueous core of the |iposone, in the

excl udeg. vol paRineh a&ﬂ)?ding to claims 15 and 18, wherein said effective amount

of serine proteinase enzyme injected into the vitreous is equivalent to about 0.5 to 1000

pg of plasmin.

21. A method according to claims 15 and 18, wherein said effective amount

of serine proteinase enzyme injected into the vitreous is equivalent to about 1 to 500 ng

.of plasmin.

22. A method according to claims 15 and 18, wherein said effective amount

of serine proteinase enzyme injected into the vitreous is equivalent to about 10 to 400 ng

of plasmin.

23. A method according to claims 15 and 18, wherein said effective amount
of serine proteinase enzyme injected into the vitreous is equivalent to about 20 to 300 pg

of plasmin.
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| i posonme sol ution or both.32. A nethod according to
claim 10 wherein said intravitreally admnistering is

whoosnpeet i on into the vitreous body of an oi | PCHUSBDE018251

ermul si on wherein the serine proteinase enzyne is

present either adsorbed to the oil droplets or present

in the continuous aqueous phase of the enulsion. 33. A

met hod &écor dimghadoaccordingiid GIaWIHetSeimd Baiwdherein said effective amount

i/n: ?ge\gdltg li)g&‘lal'ﬁyse %9%}\‘,’% lﬁjte grd ﬂllg) rts}ee ous éé %@Evgge&&%@out 98% 200 pg

ne@fphmnhereln the powder is the serlne pr ot ei nase

enzyme. 34. A nethod according to claim 10 wherein

said intravitreally admnistering is by injection into

t he vit eRousAbedyodaceaging toycladnSiSolersig saidmtravalbBY administering

cont.ai.ni n n t ei nase enzyne and rel evant

exéﬁlfc}l 8}?{'@0“%@’ tFe hﬁ §8gaccor ding to clains 28-34

wherein sald |ntraV|treaIIy adm nistering is by

I njecti 0 the vitreous hody a formul ation

whi ch i gg nFeéhOQr?acoéﬁEfa%foo%lﬁlﬁ By E(gefa%l spid ntygpiyeally administering

guiigis/ 1hféeﬁmﬁﬁmg/% 2%R)r hfgdeﬁ%@ﬁ@' #¥edl8 idt®the vtedss. 28- 34
wherein said intravitreally adm nistering is by
injection into the vitreous body of a formulation

whi ch i 37.st eA inlethodRBcRMALIVMHIR 15! §Br& shEe Eeﬂﬂ€§rotelnase enzyme is
gui del i nes_and contains stabilizing noieties. A

me PRE 848 pHEGHYC eBowtas #honbd Aieabeyt208 aig et @laamm gndispig plasmin

M LddhihiSte28 Ib? Gy @c‘@loﬁ Rk RRredtiOUP consi sting
essentially of épsilon am no caproic acid, |ysine,

argi ni ne, serum al bunen, or armoni um bi car bonate. 38.

A net hogg accg riﬁytlﬂﬂ a‘bgbr@lhg 'tJTélgi?n lOV‘(QﬁJrSh Raid %tgwtreally administering

stab|I|Z|ng nmoi ety is epsilon am no caproicC aci
is by injection into the vitreous body of a solution containing the serine proteinase

enzyme.

29. A method according to claim 10 wherein said intravitreally administering
is by injection into the vitreous body of a micelle solution containing the serine

proteinase enzyme.

30. A method according to claim 10 wherein said intravitreally administering
is by injection into the vitreous body of a suspension of solid particles either containing

the serine proteinase enzyme or with the enzyme as the particles.

31. A method according to claim 10 wherein said intravitreally administering
is by injection into the vitreous body of a liposome solution wherein the serine proteinase
enzyme is either within the aqueous core of the liposome, in the excluded volume of the

liposome solution or both.
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39. A nethod according to claim?25 wherein said
intravitreally adm nistering is by injection into the

WO Raoseza2$9 body of a sol ution containing the sePCTES2006/018251

prot ei nase enzyne. 40. A nethod according to claim25

wherein said intravitreally adm nistering is by

injection into the vitreous body of a mcelle solution

cont ai ni3ag t Aenathed eoiingttetlams £0 eharyinsau intraAitreatly adhinistering
intravitreall

cco di sai
i B aRBrioRg S oSSy ARPL BB Fined i Helef bilsbiem ity e serine
of pRotSitseetlne 1©fpresei1tl eithea alidoged@Stoetht AT dfplidbNiph@ent in the
the serine ote nas 8’8 %ge&nor with the enzyne as the

parOigiugus agysous ?ﬁ?to ding to claim25 wherein
said |ntraV|treaIIy adm nistering is by injection into

the v | t BBou SAbﬂdk(od)efccadinlg poslaite 1 ahettinapidifitesvataally Béninistering

Ser.i roteln ei t he thin t he aqueous
cor D RieRien) R0 SsnaEAith toie S Uit GRS medium
i Qﬂ’&&ﬁiﬁ‘thﬁ@bwﬂérdmthe@erbﬁtpi‘bteiﬂ:ﬁe exyfet hod according to
claim25 wherein said intravitreally admnistering is

byinje ion,int itre dy of an.oil .in water. .

emul si o V\hef“erfleﬁg?ﬁaé’c Pligrli(éc 6%?@%%8‘8 S@ﬁigﬁf’é’ltfegny dtnistoring

pr és éntinjectidaeintoaths onifps bodyt Beagidly dssoRingt Minmdtabyt @8ataining the

in the continuous a s phase of the emulsion. 44. A

o RO TR G R R FmD SIS e 1 sai d

intravitreally admnistering is by injection into the

vi treous8sbodx anqﬂmddeaccoddisg)ens elima 28-Movdgredousid intravitreally
er ei 0 s th eri.n t9| n

nﬁ%}(}mlms orig1 B}{nlsl%]%chgn éncc a?ti;]eﬁuiel%o g|o£| %ng'gl Wgr 2}%:21 is sterile and

saiedldatotin five by @alUPY gatlieiinesst ering is by injection into
the vitreous body a rapidly dissolving mni-tabl et

contain h@g th A€ method according to claims 28-34 wherein said intravitreally
administering is by injection into the vitreous body of a formulation which is sterile and

endotoxin free as per UPS guidelines and contains stabilizing moieties.

37. A method according to claim 36 wherein said stabilizing moiety is
selected from the group consisting essentially of epsilon amino caproic acid, lysine,

arginine, serum albumen, or ammonium bicarbonate.

38. A method according to claim 37, wherein said stabilizing moiety is

epsilon amino caproic acid.

39. A method according to claim 25 wherein said intravitreally administering

is by injection into the vitreous body of a solution containing the serine proteinase

enzyme.

40. A method according to claim 25 wherein said intravitrealty administering
is by injection into the vitreous body of a micelle solution containing the serine

proteinase enzyme.
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serine proteinase enzyne and rel evant excipients. 46.
A nmet hod according to clains 38-45 wherein said

WO niocari2ey eal | y admi nistering i s by injection PCI/US10h€018251
vitreous body of a fornulation which is sterile and
endotoxin free as per UPS guidelines and contains a
stabilizing noiety. 47. A nethod according to claim46
wher ei n4kai dAstelid degordigg mtoéleihyzi whaethaeeitl énlraviteaily hdninistering

gg 03 Cin %%}ntongle vstfc’eﬁgst bo%g roé ﬁ]%gepg%m&n s8ﬁ5n B%ﬁﬁl%;l %f,h%} gontaining

bi m}mdeﬁmlbmteﬁﬁse dhzytﬁé tioditiaihe enayirie@s the pattidiesd 10 wher ei n
said intravitreally adm nistering is by injection of a
sol uti ORy €O rnlle%?o%l ﬁ%gorﬁitﬂg to> @5" [\ 'Rr e%%'s% etravaneXfTeadommlstenng
i nterest ‘and nornal Iy acceptabl’€ pnhar Maceut

ex as pi igjetionmtolihd Mie@d dbdy «)fra ltpbscane:s:mhmon ehtrethethe ganme proteinase

he,. d
:)8 Sl{lznylcr:rgﬁelasﬁ’l? E_) ﬁVelthPﬁt S:a(%)l%%s] core cgf ﬁflﬂllfq]usoﬁéﬁg e exg{1 ﬂfiéfl votlume of the

t owiabdenetsolmtioett bugh.of t he patient as the patient in
I ayi ng on his/her back. 49. A method according to
claim4y, wher rm i et. e
ani no cgpr oi % ngééﬂb a%éo%dﬁ%@obél% 1812%51 AR mtf %% nfglsmrmg
whéy by injeaiod intotthavittepesabddy afchmi oil &1 @nien gmubmby\zvherem the serine

n on of a soluti 0 ised of .th
or SRR Har DS T8 Pl EPR BB ool O1oRERapt ABFRR in the
phaonimens dqaedus ez pf datsuldiohh t he addition of a
conmponent designed to increase the density of the
\fMolr Irmlt 2%%0?0g Snlaert] otdha%gorglag t[(% chlellmre%% Wﬁ%‘élg fsalfel r1]n’crz;1v{]%%a®h%d)mmlstenng
whén by higjeqmhi ietot thie Sv1tlr®yls rbgd;oa poiveleh eispdrsedkin eﬁﬁonaé}ueous medium

rret od. a cord(g1 9. 49 48 wherein the substance
Eﬁn}]t € powder 1s the serme protemase enzyme.

45. A method according to claim 25 wherein said intravitreally administering

is by injection into the vitreous body a rapidly dissolving mini-tablet containing the

serine proteinase enzyme and relevant excipients.

46. A method according to claims 38-45 wherein said intravitreally

administering is by injection into the vitreous body of a formulation which is sterile and

endotoxin free as per UPS guidelines and contains a stabilizing moiety.

47. A method according to claim 46 wherein said stabilizing moiety is

selected from the group consisting essentially of epsilon amino caproic acid, lysine,

arginine, serum albumen, or ammonium bicarbonate.

28



i ncreased density is selected fromthe group

consisting essentially of soluble iodinated X-ray
weemwbnz2e9 agent s, i ncl udi ng i ohexol, i odi xanol PCT/US2006/018251

diatrizoic acid, iopamdol, ioneprol, iodixanol,

tri-iodinated benzene, and |i piodol, elevated

concentrations of sucrose and ot her sugars, and heavy

met al cé¥pl ehessthadoweortiog eclsiaf B) fhereiuseidiimtravhealywsministering

SUG . ents,ipeludi.ng omni scan(r). .5

2oL B BP0, 050134 HEE A SRR e Bt

pr avingkillygadcaptnida sghdmoendichly ekdpistth egitle dhd ragﬂli’tibrh @f 04 Wéponent
i.Sti [ i.odi nat X-ray .. .

et ERRE R huih g bR R Br IR EdnGR, Posk injection, the

di dbrtriukaion walt kead to cipla mivehdds, the RERP6OThe phiilt XM batient in laying on

tri-i.odj nated benzene, and |i piodol, elevated

coh&sél}?fi;aa? ions of sucrose and ot her sugars, and heavy

net al conpl exes known to be safe for use in the body,

such as4%Rl Aontthads ticagding so ictaih U, nghepsiinissid agiqbilizil3 moiety is

A stabilized, ophthalmc plasmn fornmulation upon
re€ Sﬁ@flfl{nmoi%%m%oaﬁ%ri sing: a) about 0.01 to about 10

ng per m of plasmn; b) about 0.10 ng to about 100 ng
per m 8. a 4Aacthvdraccediog tescaioh whieeid eill wataviteallyc)dndnistering
but ;). -from about to.about. 5; and, e).an
of 1ot Pyiaf of i hydd CHARRY e Rpafidifubingts Pyt st ana
r apdunadlyi ddceptabile pihasurceutishly skdpibnts tvaithi Ithet Wddttisn g 4 Homponent
changes .in the ophthal m c plasmn formul ati on or upon,
i njﬁee"%%r}eg i IES2%h g‘eV$W%j§ .t%%?fmwl%tfoﬁb?qchz@ﬁ, post ngecuon’ the
op fidrhalatibe will aadidsiflo toRakdtthortiac 60the pgnt Fhéd Ab PhiRdt is laying
on his/her back.

51. A method according to claim 48 wherein the substance providing
mcreased density is selected from the group consisting essentially of soluble iodinated
X-ray contrast agents, including iohexol, iodixanol, diatrizoic acid, iopamidol, iomeprol,
iodixanol, tri-iodinated benzene, and lipiodol, elevated concentrations of sucrose and
other sugars, and heavy metal complexes known to be safe for use in the body, such as

MRI contrast agents including omniscan®.

52. A method according to claim 49 wherein the substance providing
increased density is selected from the group consisting essentially of soluble iodinated
X-ray contrast agents, including iohexol, iodixanol, diatrizoic acid, iopamidol, iomeprol,
iodixanol, tri-iodinated benzene, and lipiodol, elevated concentrations of sucrose and
other sugars, and heavy metal complexes known to be safe for use in the body, such as

MRI contrast agents including omniscan®.
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wherein said plasmn is about 0.02 to about 10 ng per
m of plasmn. 55. A stabilized, ophthalmc plasmn

w0 oot 289 on according to claim53, wherein saPCI/US2006/018251
plasmn is about 0.03 to about 5ng per m of plasmn.
56. A stabilized, ophthalmc plasmn fornulation
according to claim53, wherein said plasmn is about
0. 03 to53about 4tabifizebr oplithabficp lpdsmim. fordulatfon upon reconstitution
stabili.zed, ophthal m c plasmn fornulati on accordi ng
t o ‘CI"BI'"%3, wherein said plasmn is about 2 ng per nl
of plasmn. 58. A stabilized, ophthal mc plasmn
fornmul ati on @ceboud0ifd td aboot HI my b&, mwii@laginin; sai d
saccharide is selected fromthe group conprising
trehal ose, | CLOGR ’O.I%Liﬁ% fbszﬁjoumolﬁggexﬁﬁf%f PS&ccharide or saccharide
fructose, xyl'ose, galactose or a saccharide
derivative. 59denvagveibi | i zed, ophthal mic plasmn
formul ati on according to claimb53, wherein said
saccharide ig Lighgl ose. 60. A stabilized, ophthalmc
plasm n formil ati on according to claim53, wherein
sai d saccharide derjvative is selected fromthe group
conpri si ng nBnAPHAT frogpahopt oo agputgyids o) . 61. A
stabilized, ophthalmc plasmn fornulation according
to cl ai m 53, e)Wageffedlive aidulUftfafladnsin S@bMEsrad prdvem i@ shifts in
group conprising acetate, citrate and phosphate. 62. A .
stabilized, opREFEPPEYSHeLSROHNt CrRs HH Ghanges dp dihes prhthalmic

to claim 53, Wﬁﬁ%ﬁiﬂfoﬁﬁﬂﬂioﬂ%& {ifn ihBcttmahtd R visdus A
stabilized, ophthalmc plasm n formnul ation accordi ng

cuabi 11 2ba. tpHuHEh RUFAER HEpSPnratet: deehin fy cim 5

t 0 villediidaRBplasmin is about 0.02 to about 10 mg per ml of plasmin.

55. A stabilized, ophthalmic plasmin formulation according to claim 53,

wherein said plasmin is about 0.03 to about 5 mg per ml of plasmin.

56. A stabilized, ophthalmic plasmin formulation according to claim 53,

wherein said plasmin is about 0.03 to about 4 mg per ml of plasmin.

57. A stabilized, ophthalmic plasmin formulation according to claim 53,

wherein said plasmin is about 2 mg per ml of plasmin.

58. A stabilized, ophthalmic plasmin formulation according to claim 53,
wherein said saccharide is selected from the group comprising trehalose, lactose, sucrose,

manose, dextrose, fructose, xylose, galactose or a saccharide derivative.

59. A stabilized, ophthalmic plasmin formulation according to claim 53,

wherein said saccharide is trehalose.
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wherein said pHis about 3.5 to 5. 65. A stabilized,
ophthal mc plasm n fornul ati on according to claim 53,

wob@sain4sai d pH is about 3 to 4. 66. A stabil P@BUS2006/018251

ophthal m c plasmn fornulation according to claimb53,
wherein said effective anount of a plasmn stabilizer

is about ImMMto about 100MM 67. A stabilized,

opht hal Gb.c phasahilizefip bphthinico plagtinofottiigtidro acdofdifg tdJlaim 53,

and 66, mh rein [ |ze is a dibasjc
e P R i, o ordtsied et e Sfou forsfaging mammitol
opRbitied] Bt Rylpdlasni n f or mul ati on anO!‘dI ng to clains 53
and 66, wherein said plasmn stabilizer is select ed
|yaime. Skt g B HE g SURBNGE: HaS g0 ap oS e caim 53
ophihesdimsadd fniffes ivisoleéted frothalid groupp@apEising gcetale, cltatadnd pBosphate.
and 66, wherein said plasnmn stabilizer is epsilon
Slmagron (r:lg?(r)rmrrjl%l sg%;mlgzr?ggo ht altm%ba asn%l%dfoggiglaiiloqjgla%]fah&g to claim 53,
abosdiereixosaurgbxﬁﬁrlsnﬂcetmté plasm n; b. about 10 ng to about
50 ng of trehal ose; . an acetate or citrate buffer; v
. a pH:ifro t n about M.t 0
about 1 %TM ag&% eg gﬁaglgln%n %\n&i?id%ggm erni vart még to claim 53,
t hevhersin saoimﬂeswbnmt?,rtaﬁl d shifts in plasnm n physical
fst abi : [ Ey during pH _ch_angate_s in ;H:}e ;Egt h_ainrri c pl air:ln
or mul agjon @r 4l Bhggh LT . T
A stabili zed‘gz St&m%ﬂ n#c p+l§ 3 ?oo i t oﬁ&%dmg to-claim 53,
cornheiesi sntgipH is about3.5 to 5.

65. A stabilized, ophthalmic plasmin formulation according to claim 53,

wherein said pH is about 3 to 4.

66. A stabilized, ophthalmic plasmin formulation according to claim 53,

wherein said effective amount of a plasmin stabilizer is about 1mM to about 100mM.

67. A stabilized, ophthalmic plasmin formulation according to claims 53 and

66, wherein said plasmin stabilizer is a dibasic amino acid or derivative thereof.

68. A stabilized, ophthalmic plasmin formulation according to claims 53 and
66, wherein said plasmin stabilizer is selected from the group comprising epsilon amino

caproic acid, lysine, arginine, glycyliglycine.

69. A stabilized, ophthalmic plasmin formulation according to claims 53 and

66, wherein said plasmin stabilizer is epsilon amino caproic acid.
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a . about 2.0 ng per mM of plasmn; b . about 20 ng of
trehal ose; ¢ . an acetate buffer; d. a pH from about 3

wao 2006/122 e. from about 3nmM of epsil on am no PEPUL006/018251
acid to prevent rapid shifts in plasm n physical
stability during pH changes in the ophthal mc plasmn
formul ati on or upon injection into the vitreous. 72. A
met hod 7@r pAetabilizeéd) gplghalmedilisinigfothelatiersdongkisingt i nal
det achnment conprising admnistering to a patient at
risk of retina BB t unt of
serine prot e{!ngg(gl%g%gyne étu?)p}j%’%n Otf éﬁf’:r?{égte a
posterior vitreal detachnent. 73. A nmethod according
to clai m 72, b.whkquélhmede aboyb?( me opiredielassiase enzynme i s
sel ected fromthe group consisting essentially of
plasm n, m cg oph AschdidordnthidbutieR! asm n. 74. A net hod
according to claim 72, wherein said serine proteinase
enzyme is plasmn. 75. A pethod according to claiml10
wherein the ‘inf@&ff%altﬂut%%a@o%@ﬁ Pk protei nase enzyne
is preceded by the injection of a chem cal spreading
agentEJI e.g. ,e.VdewsaM)\;%abodﬂMbaumaf sdfasic Eﬁlil}}oqacﬁ@tgh‘dérivaﬁve
according to cl.ai m.25 erei e .injectiqn of saj i
serine prot ei n$SEoL R RrREn} Eapglrsi‘ll}@d&ﬂ’{aﬁ?mt ﬁ'@(s‘f:ﬂj S@gﬂ% Huring pH
of a chem cal sphgadinAg: GgAtmic Plamin Mrhil@$@(dr)upBh injection into
hyl aur oni dase. 77. A nmethod according to clains, 53,
70 and 71, wheft§iVHr9U%i scosity

71. A stabilized, ophthalmic plasmin formulation comprising:

o

about 2.0 mg per ml of plasmin;
b. about 20 mg of trehalose;

c. an acetate buffer;

d. apH from about 3 to 5; and

e. from about 3mM of epsilon amino caproic acid to prevent rapid shifts
in plasmin physical stability during pH changes in the ophthalmic

plasmin formulation or upon injection into the vitreous.

72. A method for preventing or reducing the risk of retinal detachment
comprising administering to a patient at risk of retinal detachment an effective amount of

serine proteinase enzyme sufficient to create a posterior vitreal detachment.

73. A method according to claim 72, wherein said serine proteinase enzyme is
selected from the group consisting essentially of plasmin, microplasmin and

miniplasmin.
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enhancer is added to said fornul ati on.

WO 2006/122249 PCT/US2006/018251

74. A method according to claim 72, wherein said serine proteinase enzyme is

plasmin.

75. A method according to claim 10 wherein the injection of said serine
proteinase enzyme is preceded by the injection of a chemical spreading agent, e.g.,

Vitrase® or hylauronidase.

76. A method according to claim 25 wherein the injection of said serine
proteinase enzyme is preceded by the injection of a chemical spreading agent, e.g.,

Vitrase® or hylauronidase.

77. A method according to claims, 53, 70 and 71, wherein a viscosity

enhancer is added to said formulation.
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