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DESCRI PTI ON ARG NYL- GLUTAM NE DgEPTI DE FOR TREATMENT
OF PATHOLOG CAL VASCULAR PROLI FERATI ON Background of

wao b@siosozent i on Peopl e suffering fromvisual i npei/uam04/031357

face many challenges in performng routine daily
activities and/or may not be aBle to fully enjoy the
vi sual aspects of their surroundings. O particular
concern with regard to the current invention are
vi sual inpairments causedlfg 2ERY o the retina,
whi ch occur in conditions=sttH—as—a+abetic retinopathy
and retinopathy of prematurity. Diabetic retinopathy
is a ogressi ve di sease characterized by ,
§ i pMIE R IDESE R JRIFA TMENTCOFPATHOLOGICAL

caused by di abetes,
vessel walls, |eaka immi
bl eedi ng and scarring around new vessels. D abetic
retinopathy results in inpairnent of a person's vision
causi ng severely blurred vision and, potentially,

bl i ndness. D abetes affects over 16 mllion Anmericans.
The Wrld Health Organization indicates that diabetes
afflicts 120 mllion people worldw de, and esti mates
that this nunber will increase to 300 million by the
year 2025. D abetics are faced with numerous

conpl i cations incl udi lé:%&@y fal 4 . non-traumatic
anput ati ons, an increEgc Ofﬁ%]g&ggﬁ%g of heart

at t ack Ruopkt suffeeing fenw eisdalnageirmentfico ssanyf chvll&iges in performing

Di abetic.reti.nopathy is a formof vjisual, inpairnent .
of PBHIS bk, %&%@f}/ agt ‘?qj})ie tocfully Ghicpit @tsual aspects of their
e eahdiAsY 20F §aRMubr ShebR tWils rdhfl f%yb#h% dubreht ¥R effitiare visual

| onger than in'the past. However,” the | onger a person
hampdiraignts esausdte byr denage tohthecleting ewhich oleve limwondjtions such as

di J t ] hy. Af i 5.3 milli
AR R R ingPrhE BLb R P e | eadi ng cause
of bl i NURB&E RIBGhIAEHR Al robMssiViediblibe 8hr AL R by abnormalities of

Annual l'y, in the United States, between 12,000 and
24he btpodetssseds pHhe rehion caused bty disksies sudf aslivablenéng of the blood

U FRIESEREDL SR RSP Sh BRER S e

| omssel MightticVictihOputiy deduts Sn GhnpaRfeh OF Al patk&i’®Rision causing
remai ns significant and treatnent sonetines fails.
cueY&rly bjurredygsion gpdtnatentiglly.lindpesss t he nost

ef fect inygp &l MrQis bOG' APiliSh AAYRAAGE Irfll $238Health Organization

indicates that diabetes afflicts 120 million people worldwide, and estimates that this

number will increase to 300 million by the year 2025. Diabetics are faced with
numerous complications including kidney failure, non-traumatic amputations, an
increase in the incidence of heart attack or stroke, nerve damage, and loss of vision.
Diabetic retinopathy is a form of visual.impairment often suffered by diabetics.

Due to significant medical advancements, diabetics are able to live much
longer than in the past. However, the longer a person has diabetes the greater the
chances of developing diabetic retinopathy. Affecting over 5.3 million Americans,
diabetic retinopathy is the leading cause of blindness among adults in the United
States. Annually, in the United States, between 12,000 and 24,000 people lose their

sight because of diabetes.
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Unfortunately, current treatnent options are
i nadequate and the disease is often progressive even

wawndokosneressf ul gl ucose control . Retinopat hy BET/US2004/031357

prematurity (ROP) is a disorder of retinal blood

vessel devel opment in the premdture infant. Under

nor mal devel opnent, bl ood vessels grow fromthe back

cent r al Whdlet mdnaphraety eofoudiaiebicarrdtitdpatiadgess himproved, risk of

premat ur e babi es, thi rocess is not .conpl.ete d the .

D SRRSO 43f0Iod vIMBLHILY RS i asipa 3uq Jags phperipheral

SC@kioh! SEHGi ge\éi%hﬁ% tand" $lchiiitint ASSAGHRRN N Currenily, 1

pcc)gs]iog y colr?'pl ete Iglﬁﬂdarl}less. ROg’1 is the ngj %lr causuéreg%y’ aser

bl photieveggulatiore hs | tHe emostndffectiviee faage off thegrapyhéors advaaned disease.
| features are nﬁgvasculari zation,i

hol 0g t .
P SRR ERe s SR RRGmRG RO £ BHCEln and e itsase is often
NorbBRsdvOnatH fidbesdfl biuRbsd dRBbL hat | eads to

[

henorrhage, tissue damage and retinal scarring

ul ti matRétinopetsisof iprematuritye (ROB} tis cashsprdaroobritimvh ddgod vessel
| nproved care,in the ne t | Nt ensi,vie._care i.t has
RSB eREtag Prat RS AR, tondsh BRSSP Rumat bog ¥sets srow
Nofigh ahe backideatal pHrEof e 29é Sut ohaRd G ddges. NRVé@hature babies, this
increasing rates of survival of very premature

i riTapRss is Rgicomplate andithe abagrmaligrowthceffhe sessels puolferatg leading to

in.. i NCE .

e s BbvelgHfont REHER AR 06 BELRNS Boltblets biindns,

I nf ant sR@Peis ahe tnigorhcayise i tlindkessfinddvidtenpimigr BePage bf 7. The
is of great congern that the condition nmay'actually be .
be%‘gﬁli‘tr?@_t sioa) {pPLHE ngeAsAularEAtioppp 8 sl gasquir endothelium -
WA T &dchRORAN NYreERILIS Che HIRALBEM bariBLIBRED! Yhat leads to
Cryotherapy and | aser treatnent have sone effect “in
acheanyeuigs ttagesdanfiageaad detemb seyrisaultingtaly deds,an thof severest cases,
vision.in a proportion of the eyes that would

ot RO have been blinded, but prevention awaits a

bet ter 1devst @RdinHe AbodR] Shteh@HS 8drb ViRit haS LS PRE incidence of

under|yi ng pat hophysiol ogy. Current research shows
pristiepatityhaf prématprityyvianmoderately paethatate bifadsl Vieguedlly, however,

damage,. which rks retinopath na achi eve .

C B ing FuET oh bl B8 Bbhbuuriaras “FAS HB Bive nad rile
degraned oBtgvivilain thel pa&t! ihaglineiehdelietheabetifbhde of retinopathy of
gl utam ne deprivation can |ead to upregul ation of )

v dyempFite ndiges Sicsa Ve raanaturaiats prorpGte kighest sisk of developing
( u y onse . ' .

koD S5 4B Moo RA RS oaiaCe g RAGER] B8 Homing more
r ejrecalértapsinr ess”, | nvest Ophthal nol Vis Sd,

g

For those babies in whom retinopathy progresses, treatment is necessary.
Cryotherapy and laser treatment have some effect in advanced stages of the disease,
saving a degree of vision in a proportion of the eyes that would otherwise have been
blinded, but prevention awaits a better understanding of major causative factors and
underlying pathophysiology.

Current research shows promise that the prevention of retinal blood vessel
damage, which marks retinopathy, may be achieved by the utilization of certain
compounds. It has been demonstrated that, in retinal epithelial cells, glutamine
deprivation can lead to upregulation of vascular endothelial growth factor (VEGF)

expression (Abcouwer S. et al., “Response of VEGF expression to amino acid
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August 2002, pp. 2791-8, Vol. 43, No. 8). Mst sick
premature infants are deprived of glutam ne during the

Wa ovs/0s(2¢y recei ve suppl enental oxygen, a KnowpCT/US2004/031357

predi sposing factor in the developnent of ROP. The

over expression of VEG- during 3this time period is

al so thought to be involed in the pathogenesis of ROP
prdepristatign gidhldmem@mﬂplblemntrsﬁdﬂmmrsg‘edisﬁj Buvest @phthalmol Vis Sci,

P izt S0 dof 15T he Pk e NEnot s i Sepreetuyt ptpils e deprived
0Xd fButamineCdHIRAR SR RSt divd prple‘ﬁ?ei@ﬂ lok #den0R kh&wn predisposing
retinal blood vessels also %reven S

nef@vtascmltlm devglaporent pf ROPe k¢ dweragxpoedsinn ofuBGHUdIring this time

ot her ben i.£ia ects ed. for .

¢ redn A oy RS BIATA e pfkegE B ROMPEYASE eluamine

I tsupﬁlemhts deRiawhit figle griod ebild pdtRtiISKA-8skulRe FBCI Arginine

acids in the digestive stem and that the resulting

anfp rigbgtedte Jor the w@mm;ha{ pEodysasy nitse apidsateh verydpotent vasodilator,

d%@&&&%ﬂtm de {lﬁ)al eo'l&sdt g%gelg) b a&@éen%’ﬁé@a&%ﬂr?z%ﬁ&@ Nitirc oxide
erapeu are‘a

\Neiléo lka’sﬁmmer@sl c@h&i@l&hd&fﬂﬁﬁ eficets AAd isiovab&ambal) used Fdi@reatment of

i ntestines than indjvidual am no acids. European

Pdtl’é&fhsﬁﬁﬁllﬁl edtically iNgnfagis.1 82 356 di scl oses a

nutri tieRaly HOARIS fhhe o?egﬂé Qllgnécfﬁgeﬁ‘é } LRI Eds i in thg digestive

ol i gopeptide consistin I pepti de or a trlpe

: \Masrsﬁerm atd ehdt- the roesuitanhg amumo aeids dire esedibg ths tmellyefdr egtowth and

mthe c consi stin ni ne,. Lysine and
C&Vﬂ%@ﬁ@e i pm@oaﬂ% @gwgéf@%ﬁdc@y SRRRPWicy P greventative
CQﬁ@a{sté’é‘ hrt Rab e &h&\en 901%%?615@&&53'@ BRREr MsofRdGh hrﬁé intestines

ami no acids as the N-term amno acid residue In
dltbapmdueduaThmsncsambrl ority was attributed to a

t f t nirav I ni stered
i pop | o St Aot NG RRg S8, Hapeiotes " & Huitiona
| rdolnifRBR®N O orlhihiRg UAtaTeasht mettoug@pe@ﬁdéiadohmhﬂlﬁge o@nad dipeptide or a
Hydrol ysis of Di peptides in Plasna: Igggrtance of

thpq:mgieag/hm:el]rg ithe Aaterminiah @mape dcie &gsi is3gglected from the class

(198 Two European patents,
gg%‘ggig%ﬁ%qﬂe i%‘?ﬂe%@ agglsrf]leose wat er - sol ubl e
pept | deGne givap céiducting esstarch fcihissasa sortdide@dhdt @lycine is generally

parenteral |y adm ni ster | ow watersaql uble anino acids
TWIPEATN® efBpigaminoyacilsi #ethyii-teningl paninp raam/re@@apuy a dipeptide.

o oA el el AR g ovcoonty
deﬁltmmlsteeed dipbpiid @aclket fibe tisaves.f . mxhbi brodw. , ]ﬁﬁeenczw Molecular
D o B B AP B Bob e P nasr Gcine

as N-Terminal Amino Acid Residue, 35 Metabohsm 850, 835 (1986).

Two European patents, 0,087,751 and 0,087,750 disclose water-soluble
peptides. The ‘751 patent discloses a method to parenterally administer low water-
soluble amino acids. Two amino acids, tyrosine and cystine, individually have low
solubility in water. These amino acids, however, are clinically useful and, therefore,
it was desirable to find an effective formulation. The ‘751 patent describes an
infusion method which involves bonding these relatively insoluble amino acids to the

amino acid lysine to produce a tripeptide.



10

15

20

25

30

amno acid lysine to produce a tripeptide.4 The '750
patent discloses the infusion of glutamne as a

wa@enseaive substituted by -am noacyl resi duesPONUS1984/031357

am no group. That is, glutamine is in the "cterm nal”
position, in that its al pha ani‘no ni trogen becones

part of the peptide bond with the other am no acid.

The pr eTler 1766 pdiepediscldecsphe peision ohgliiastihesed derivative substituted

" 750 pat.ent is alanyl -glutam.ne. The i noacyl ati.on. of @

ol B GrATmEcReal Fei G ths S Aing e, il 1S vty is n the “c-

t hgrh@h M goditiodNnd@aOiPIBha ERRRY hifFe rﬁbéo@ﬂfék?‘aﬂg)_fttﬂeepeptide bond

use of total parenteral nutrition (TPN) confaining =

gl il theyothersamine agidoephe preterredslipspéide psepgtpgion disclosed in the ‘750

potenti.al, adverse.effects of the. TPN formul ati on .

c O%a??ﬁt i ﬁlén)gﬁj%@%nbﬁ u nglo?(gl%on gltgé%tﬁmmq is reported to achieve a

5, st@#flAHibn oflteQerniingl dasi€le gfoupn ar gi nyl - gl ut am ne

di peptide for the prevention of nuscle breakdown and o

mi cr obi BXperifTeats inypkyingatheruse ofttetyl prertcrné suiitivad(TPABecontaining
X i .S0

e hiite dREREE AL H5adF ¥R BLICHEVRER offects of the ToN

( 176N atlow corahiniiy ghayiHglutaraine FUSH @aicasnad gl $30i 6l

Husband Hi. r oshi ga 15(2):161-169; and JP 2119762) .

Two contPcilgIusy oavaiaranlisslutagunt fipertids fogithe aravaeiion ef muscle

Di IRVA=Yg j bs : h=gl i N r A4S

o pERoYE and P dobal IRCEASRY tad MMM Sl @St See, WO

U260k 7820 dFtes o msnincSaeide hjve aked dlaen desenibedriimcompledt compositions

SOpU R STAR hFR L S e  PERL AP B

- argipiimkab@haei neodinuet11deedN t h the increase of

adult onset diabetes, |onger life span for diabetics _
and hi ghwe semamstcialiy svajlablectipaptides @i @ntatineaterPigeptiven, which is
many_ .. ndi vi.dual s-are no t even greater ri for .

achlr e RS TAPbrEER CPERTLaR St @narmacia and
sugpions IlaBsRtoryNSwagsh), Whid! isl &1 ab@id) a6iaNEldticN SonthiiBg glycyl-
results are inadequate and the di sease often remains

pradutesang dipeptideer to thigedates thergeemno publishied swbiesapt thecarginyl-L-

co 1 ich prevent retinal diseases. Brief

S r)llﬁéo(?ﬁ‘?migal nventi on The subject invention

pr ovi dewithethe finaéase afchdut tdngetsdibisedsy lorigar Dife ¥pat foddliabetics and
pralijferation of abnormal bl ood vessels. The

prigglefate O syrvivalerfoVray phematirceinants gy indbddualy gesgnow at even

VESSRLSHAC 6 fHivRRpid 1 J © A1tHoll¥k Heh@ier Spti
pgét 2|ﬁcullﬁlar ?d)% a(y\g/a tr%geougﬁéigir, ol tre ‘options, such as laser
therapy, exist for both conditions, the results are inadequate and the disease often
remains progressive. There remains a great need in the art for compositions which

prevent retinal diseases.

Brief Summary of the Invention

The subject invention provides materials and methods useful in preventing
proliferation of abnormal blood vessels. The prevention of the over-proliferation of
these blood vessels according to the subject invention is particularly advantageous for
treatment of certain ocular conditions including premature infants at risk for

retinopathy of prematurity and individuals at risk for diabetic retinopathy.
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treatment of certain ocular conditions including
premature infants at risk for retinopathy of

wee@smsei ty and i ndividuals at risk for di aber@€TUS2004/031357

retinopathy.5 In a preferred enﬁodi ment of the subject
invention, the amino acids argi-hine and gl utam ne are

conbi ned as the dipeptide arginyl-glutamne in order

to provime Pt‘fefﬁ@ffd @an)dl@ﬁ‘lb@f‘g elsﬁbJ&CtslaV@ltIO@aﬂlel 3}111110 acids arginine

abso a f SUbj

oS tbne S ofbine s JREARRE v hptlidfius ) @66 o proviae
sobetleficial Yeffettstifea dhfee I%bél absorigib@afernuliRA. t MBe dipe t1de of the
i ndi vi dual am no aci ds. Advant ageously, the dipepti

of Syhect drisnben is parderlady advamiageews haganse the solubility of the dipeptide
ovgeegﬁa‘?%tﬁﬁ#ﬁ%ﬁ@d}vﬁﬁ 5‘588 bl ood vessels. The

| nventl on is also

advant agdossageeaslys ee thpepu&eafoe thersubjebminv@ntoRihliblts the over-
use{??nd can be readily fornmulated .in an a

o oGO0 R GEoalh TS P EREeios bt ingantion s also
be, {2k écﬁfseﬁi\?o@ﬁ&o fidig n ath Ofok HMLATBAL %ﬁﬁ‘;}z{lo seP bird acﬁh% readily

phar nac ut| cally use conposi tions. at| ons ar
deﬁnmruhmzﬁlnrandqumulsso]mtmnnurrber of sources which are

wel | andre i.lable to thos
the art ?ﬁ\% é;ﬁgl,pgpn )Le)ﬁg §?tt oy Fationy c:[uhgp {m?]g@fed according to

YRR ek |f01b§re]i)91‘"11'i%J lpﬁ&l%ﬂicél&{fclallg hatfuf @oﬁf)éﬁﬁ&isv eﬁormulatlons

amount of the bioactive conpound IS conbl ned
s uie adsiseriedr inj @1311 i @ralenber ooff spwirdes tvtich efd wetli k/rmwn and readily

e bR BB RG) b aRmer RS REmRRAPbhdhe subject

asin@entRel WE bodfoaduR. sath Ahdieah | RCAID U0 bhehe bioactive
di peptide conpound or a salt or prodrug thereof, and
oneOTBROURE(sY 1p crenbingde Withh ar swileblet ¢areien yn @é@eéptoalﬁacehtate effective

'Caﬁc{rﬁﬂsﬂta%n gfﬁh&'@&ﬁagwfmr maceutical carriers or

exclpien ninert ingredients which do not

i nt er acl ambﬂdaﬁd%&vﬂl@ theaunéhtion] phanghesitiesltcdnipdsitiof®comprising, as
interact with_ the corgtpound but not in a fashion so as

t oar} Aeterer Bgeedignt.nan cEcelbs ppeundt ¢letbe . dipeptigerrompound ps a salt or
Lth@fSF 3h8 JAk SRIh&d r?)ﬁn-tUﬁ' f Mcé%ﬁg ﬁfﬁ%a’%?iﬁycamers or

br ngi g I nt'éd associ ation the act ve I ngre |en
| i djhiedtsc Pbaineacsutival Earnetsyor dxkvipitat mat ¢ohtain [ﬂelriangredrents which do

bot and t i f necessar shapj t.he pro
pERCLHE G o & P88 A dorBLeriTy B sheompound but
' nﬂdt‘iﬁi% fﬁsthlﬂﬁf‘.@ as 16BN wishHHe QeLiRR) efflcY CRI Slnerad) thé ?&nulahons
al umina, starch, and equivalent carriers and diluents.
Thare dpl}ﬁpmﬂdd‘ey ofmifotrelys ah{l emtimiatele tringmgs antoabssocibgon the active
f Olrngruedlen? ﬁ\lslic?uid carriers or finely divided solid carriers or both, and then, if
necessary, shaping the product. Examples of such carriers for use in the invention
include ethanol, dimethyl sulfoxide, glycerol, silica, alumina, starch, and equivalent
carriers and diluents.
The dipeptide of the subject invention can also be formulated as a

nutraceutical, including drinks, drink mixes, and bars.

Brief Summary of the Figures

Figure 1 shows inhibition of neovascularization by an arginyl-glutamine

dipeptide in a model of retinopathy of prematurity.
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nutraceutical, including drinks, drink m xes, and
bars. Brief Summary of the Figures Figure 1 shows

w0 nivshosieon of neovascul ari zati on by an PCT/US2004/031357

argi nyl -glutam ne di peptide ip a nodel of retinopathy

of prematurity.6 Figure 2 shows inhibition of

neovascul arj zation py.an argi nyl - gl ut gm ne di pepti de i
o WeAE ieopue Ay Sb ety By b AR utamine
‘&gﬁgﬁ&l [:2h 1 OF rithRpdinp et frefatuble) 8i VAU Ratasiatiens of the
0 e Invention The Sresent I nventi on provides
digepiidd.t i ons cont ai ni ng therapeutic dipeptides and

nmet hods for adm nistering the same. In one enbodi nent,

t he subject invention provides a novel, safe and

af f ordabl e t her appefa@ed DiRsORIUS (e Invahtigd ogi cal

ocul ar vascular proliferation. Advant a%eo_usl , the .
subj edhe presenitiivomtion pyovddes campopiEiphs eratrpipgiferapeutic dipeptides

gﬁé %%tk?o?i%{&%%cﬁ%ﬁnisﬁ%ﬁ%iethmiﬁisé?ggﬁﬁ?)itnleietr%ﬁr?gﬂnent, the subject invention
BiaauRid abidl] bafe fand dfradige dindamn foretreatmEeofpitheliopieat ocular

of the present invention provides a conposition
veseplar sradderaiothiqueous phar maceuti cal sol ution having

AR RIE AN, R R PO i,

enbodi ments”i1 nc

seggi bivbilgppsidbitignto stritireion) bjngebrmn Btability,oand bieavailability for
argi nyl - gl ut.am ne di peptjdes descrjbed herein can be .
GeBgng G0dp AR | néntehgmb?‘g}“ieﬂe t PBSn PESFep ERA provides a
EnbBHiorP! V5858l Sqhdbid PkhSRuticdiNstutidd 88Gng at least
8?%1?%%1{'10%08{3%%% g adrriqni stered to plﬁ%emat%}e i nf g%tas g?S_ one
digitndtghatsmiveatipepsidat Otheglenfbodinents imalude nsleasatical formulations.
accordance w.th the .teachi ngs pr.avided herei,n, agueous, .
cli ni &&12 CBIHS i 8H§“%"En°‘€316pus‘é‘68‘frteﬁw?‘ﬁé‘%“ e |a£%%‘ﬁ£f“tmlne
|dBRPtdQ R stiKHdDEreifl cvh BBIUAEd MrRfBEdntiag T Erolifeidn efabnormal
can be added to enteral or parenteral fornulations. .

Fetofal dlqedpyéssds Wasr pafignt.t eFliisn dhesedipeptides eenwhp aidmigistered to

argi nine. . The C:termnal ' i.d. ] am ne. The
@67%%WFQWGRT gfatbf{\ces ‘g?()p%r%{% ggk fo% r%hdéﬁ g%%%so'us sol uti on

can bgn b&dor@nasPketh fthemeablings Oprbvided abetein,2aqgleous clinical
percent by weight. As discussed in nore detail be|ow, )
icAmaesitiensorant be prepared jat inglide ot 1qapeong #igEi-glutamine dipeptide.
invent | i ni |yt | in, N
S0 R S04 R AR R, 10 it
RN tedingnal ih@meacid whiehtis argirink. dFeeC-teraripad nenbs acid eglutamine.

sel ection of the parficul ar dipeptide fornulation
depenélgle concentratlorrJl of the ciéllpep%l1dcraJ 1?1 the aqueous soiutlon can be, for

example, from about 0.1 to about 25.0 percent by weight. As discussed in more detail
below, in addition to the dipeptides of the subject invention, the clinical solution can
contain, for example, dextrose, liquid emulsions, vitamins, minerals, trace elemeilts,
and other components. The selection of the particular dipeptide formulation depends
upon the particular use.

For parenteral administration, a supply of the dipeptide solution may be
merged through a Y-connection with a supply of glucose solution or other parenteral
solutions. The dipeptide solutions may also be mixed with glucose solutions and/or

other parenteral solutions to create a mixture which may be administered parenterally.
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upon the particul ar use. For parenteral
adm nistration, a supply of the dipeptide solution may

wheoos®s@exl t hrough a Y-connection with a suppl BCD1S2004/031357

gl ucose sol ution or other par ?ﬁteral sol utions. The
di pepti de solutions may al so be m xed wth glucose
sol uti ons and/ or other parenteral sol uti ?1{{]

a m xtﬁh@ avglitaRen 1 dmepiides arber fhste @ gﬁ’q@ %ﬁ% allows
ZCI 1 gjﬁl{lgﬁ b goézam%' ARkt 46 ﬁm e, Eﬁgfl rESARR 1¥1rs§ﬁ1t1¥3ﬂ% QRich are less

ows adm ni stration o sane anount
alypeaonie ad tieséfdtecanrbedntretuiced ntovpedphesal eveines s
hypertonl c.and %Shgﬁ_efor .can. be jntroduce

d
peri phgh@ IRFRd B 8¢ g‘ﬁtlpaggloaf cgn, e §53(51 lg(cfynthesmed and/or
| fb‘fﬁﬂfa'té?inb ng?ﬁ. | Sn SRR Y aRYaH BQﬁhé%‘ﬁ’e BOPbE &erlﬂsmt &sblosure.

a pers ed In the art ing the benefit of
thﬁennanvam thebi dipprSdﬂS ecanAb¢ eruncltaseade cgmntehaaldli feopt,i fhesexample,

n_be purchase ICi exanpl e,
B Rsnem BiosSerenaut Wi St H AR P BRI  o u- o
salt. The ﬁ%}éaﬁ%véxﬂféﬁ%bﬁ@mﬁ&"ﬂésem aldfSnikffion of the Arg-Gln
adm ni stration of the Arg-du dipeptide in any

a{hpﬁpipiel at eny capprapatateo forruddtion] myludmag, fox amtpmple salts,sprodrugs

Plsborr iy o CUrRRE fu RO RLERERS RERS ot Py formutation
PRt PoletiBiehegilyen l(PE@ﬁG)"J)he Papeide epéle d&ylﬁeseﬁlhﬁmﬁﬁyedb @s well as

adm ni stered, as well as oligopeptides, peptides
pelgamepiidesppentides my@m prateinydzolysaiary and 138Y other materials that

”@(Euff&%l deag{‘?&\g}ﬁ@wtﬂeﬁﬁrﬁﬁd s a source of the

case i gopepti des, peptides, and

pr ot ei fisthe cheesd oﬂxgophpuges‘ pepideaf dndnsotenty, thesedasdigpdormulations
with, far exanpl g rfcI eava e S|tes adj acent to each
dpt

sy &t designedi TR atlopYige o &djagent; to cach side of the
: gfgtg}g e HRe ﬁg)%gﬁ&hr 8 defleaitd ﬁ exBEhHS tcpénz%n!%@ramds or other

I'n one odi nent, a pol ypeptide can
pfaepas. eIh ond bmhmxhtneml e miﬂ)qn@pudedeasn bep@paitd dvmymlultqﬂ@ dipeptides

d/ t th iple . .
cropamto it B 8 it s SRR oAU el cipgptides upon
Céﬁﬁ)‘ém@go i CeSRhE tichR. diRepbhwBs éABrehR tHO H&)eﬁt%dao@ahtbe done as

a production process or in vivo as the result of
f pzm e&apmdeptmn Igresetss veinerivy aethe serultod, e smnplﬁrhbgestlve enzymes

sou ce Q _eeD%f g? 88%%8 e naip%r alugolr%r t@s giveptide (including

ﬁ@qﬁigspﬁﬁp by pmduaymiee@hbmahdlyor dytiesiealgnbodi ment, the
di peptide can be conjugated to a targeting noi ety that

d| r ect & enpeerplgstimerts theglipentids icae be coigngateshto arfgegeting moiety that
] g 59&% {hr%%egﬁ%ﬁ%g%g a]ncl?e\é%%cgfsocgt%n. ei‘ﬁé@!rgetmg anﬁgtglir}?%e, for example,
an antibody, receptor, and/or ligand.

In one method, the subject invention involves identifying an individual who
has, or who is at risk for developing pathological vascularization and then providing
that individual with a composition comprising the dipeptide of the subject invention
(or a prodrug thereof) along with instructions or information concerning the activity
of the dipeptide to inhibit pathological vascularization. In one embodiment, a
nutriceutical is provided that has the dipeptide, and/or a salt or prodrug thereof, along
with instructions for consuming the nutriceutical to promote cardiovascular (or just

vascular) health.
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In one nethod, the subject invention involves
identifying an individual who has, or who is at risk

W0 orsganzel opi ng pat hol ogi cal vascul ari zati on apdr/ubmn4/031357

providing that individual with a conposition

conprising the dipeptide of thé subject invention (or

a prodrug thereof) along with instructions or

i nf or maThe nompownels rif mhje irtventamt arei usyfud fort vericgis pbeﬁh;beiila'c purposes.

t0|n athol [ culariz on
{P%F@hif SURGTPr Beein I Pgmﬁ?%ﬁ e tPAigg v gftective for
d' RERtieyaseMdl RinBpatRy nd6thBy R)%H 9f EQ[%BI% {cal @és@{ﬂgt grohferatmn.

with instructions for consum ng utr eutlca
prAcwrdingly dheseazmponandg ere pml pla@hylaam)alllyeaidt theBap€higcally for

e A5 wbBUE Tl P PGt Taeniler f el or pathological

heyRbular ﬂ%ﬁf&@t’i@?ﬁﬁﬂﬁu@f vidsBlar RYBOHARY aRd %as%ﬁfaﬁﬁ& 'a¥5%01ated with
for inhibiting vascul ar retinopathy and ot her forns

pa’qllﬁ@lf%gi cal vascul ar prol i feration. Accordi ngl Y,

t hese ounds ar sef cti I

t her apeli %%ﬁ“?ly aPB 1?85# ﬂi’\éo éﬁ?cﬁ'@g ﬁg 8’?’% ﬁ%nshm@ng them
al’kﬁthid‘lﬁfcoﬂ@ﬁE}ﬁ{dSby ady éulﬁtblef t@éra@@lt{wﬂn@ﬂhb@ Qihd\t@cﬁﬁaidu% rprese:ntly or
proliferation including vascular retinopathy and

v agesnestivels kaewn &g thoagisk) IQWntthﬁr@F 's. Therapeutic

applic [

e0P! 20y e ey RRTHUACN B0 KOABER ) B0 it o

t haaapmijt pmmlaﬂyda amdnire cloy @uecdty esensdf wideh is intended to be

pros ectiv Enown;othgeskllledlnthe art. The

pepr ]@Bgssﬁ‘f@g' ithe fPry, Pakent hewih dn need Af herpraysation or treatment of

tylpétl&‘cﬁé)éﬂala(}%cma?tﬁfoﬁ?erét na bgicRRc g&g\bﬁsr l; %vd'?lvmg vascular
human, dog or cat, any o 'sci nt en

e rmohfm&rsem Ipjudeh gort axamplep anmmngx’bwhle,r@enelated mzmﬂhmfegeneratlon

t he revenlon or tre thoIo cal

o G G SO BL O BT Gl BesiBNES o AR Jsh, AGDcHS retinopathy
VagfdUbBhofatif) of Sedhahi®y THEL, YEEdipbide oX TR Subj éc‘t‘ #8fention can be
growt h, age-related nacul ar "degenerati on, vascul ar

prltsledff@r tredto ﬁnggm aﬂmdsem t lAngr@etml dsea,seanusﬂude those that are

g%?segllgj?g ﬁt ht §) 25%2% e“ nﬂ%arsau%ﬁ Iéq:f?ln in its entirety,

|mge;|afdr@{a;ecan be used to treat angl ogeni ¢ di seases.
Angi ogeni ¢ di seases_include those that are disclosed

in U S ApgipgmesiNoand, negvassutarizagiene in i Siei adWt pwvimeleds usually a

ariZatron 1 n'thé adu ani mal 1s usua

a nEatisolingizatidn, phixhassallypewtutssininordalr e@@ryogenesis (e.g., development

contradi stinction tp non-pathol ogi cal
of the embryonic vascular system). In accordance with the subject invention,

hﬁﬂc?ﬁ{nog%%igagc {}Jﬁﬁ‘écegyt 'a{u? R2 193/ drn%fzte r ?&gdlsfoﬁﬁ oRY %Cr)]e%I 1|§|p§thologlcal

neovascularization refers specifically to pathological neovascularization. Aberrant or
pathological vascularization is a key component in numerous disease states. For
example, vascularization is a critical element of most solid tumors, such as cancers of
the brain, genitourinary tract, lymphatic system, stomach, larynx and lung. These
include histiocytic lymphoma, lung adenocarcinoma and small cell lung cancers.
Aberrant vascular growth in the retina can lead to visual degeneration which can
culminate in blindness. Accordingly, the subject invention provides dipeptide

compounds and formulations thereof for the treatment of neovascularization.
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neovascul ari zati on, which usually occurs in normnal
enbryogenesis (e.g., devel opnent of the enbryonic

WO 2061082 system). I n accordance with the subjBCT/US2004/031357

i nvention, neovascul arization refers specifically to

pat hol ogi cal neovascul ari zati of. Aberrant or

pat hol ogi cal vascul arization is a key conponent in

nuner ouSompswais eofstha timeentibo cae ﬁtsnrﬂeeusedats dnhﬁtti thatﬁr@i[feranon of
is a critical ..e] enent of nost.solid tunor

covbenler dhdoficuhiell ind Go Al RiTARAIGY 1SeHB TRl g Tessel discascs
SYSHCRTL DR B vLs%IréP ¥c@iforh Hﬁﬁ)wnﬁ‘@&%ul'af‘ ﬁisgﬁ Such s angioplasty,
hi stiocytic |ynmphoma, |ung adenocarci noma and snma t

cedllo-| angevetrasplant Adaecrtﬂqmthlwsgmftawesgelomﬂemsnlerm and in the

retina c | ead to visual ner ich can

iRl aRon S8 o Gt B8 b AR S Ry Bifercatic ransplants
| NWRBdkbedkeP OV, dPEnsPIRRI IS 06 LANRY 957, @@d2599-2600)
formul ati ons thereof for the treatnent of

neovascliear pepitdesn a® C@dﬁp\wtﬂﬁ@i oby t mpomwetmg othecgreptide in a
a@%{:ﬁ eu’?if;aﬂ 2 plogltc] flon Cts?glpglﬁlél tﬁcla :pfg%i r? %}18% é%&? %Har?r{aceutically
t r eRtptaige @ﬂﬂﬁf. pﬂ)dﬁfg&heﬂébﬁﬁﬁﬁﬁﬁorﬁﬂﬁlb FEareSdueioas) fccBftable carrier
vascul ar occlusion follow ng vascul ar insult such as
an§esfirasty, allo- or xenotransplant vascul opat hi es,
graft h e '
tr anspl ’glr?]e?g%pt@% %l?%%htogrﬁ%%&?é’?%%ﬂ e arlaz31 A, effecnv? amount Le. an
Ki amamt smfﬁpmnt’roe&azbke therdesisqal phaimadolégikdl eedponseetTHAS | 1s generally an
Tr ans é_atl on Proceefll ngs 1997, 29, 2599-2600)

foiens iMPIadupe festPIBlE Tt PFomats 9ighe ﬁ@feﬁfé mf .pa@ologwal
| ”va@cxﬂQxaﬁrHHf‘e%fdnC% ﬂfeoeaeeéffehﬁe;))a@mlg 'aﬁlohﬁ s RBENIS produce
or a non-toxic pharmaceutically acéeptable salt or
priegresgon o€ meo¥asawldrizativonantdéori an pinanmasdfitienatd produce improved
acce]?%abl e carrier therefor. The peptide, or its salt

8FH: is enployed in an effective amount i.e. an

amount B {drk @BharhcOURKRY tad6epibid CadicPNEF TBCahRY ¢abr to any

response. This is generally an anmount sufficient to
praseely laeeeptablnexcafiensros dowg daliversodevideahafif edatquby inert and non-

thol ogi cal scul rol.i.f erat.,on. e cas

P abRRo b fept @l & BRIt SISt slifhoblE ARG, chen treating
r agliesstaes, @fpr&%ﬂv@%ﬁﬁbaﬁmaﬁﬁd Wh(ﬁxﬁﬂfsfb? tlim{)@fjﬁél%% the retinal area
sufficient to produce inproved visual acui

t eqrrke vasaulatvge aound ar lopding de hregpiine. c%wnréary cgfriegs include calcium
C&Egdng{ede RERE, tRxfB, 9 (%el yalﬁ pt sqgrlcﬁ e@éﬁ ' L€Milica gel,

Ivery device i’ve y i ner 2fid
nqo%jzel)]xylme glbeolr(eﬁﬂ),dmahﬂ:memﬂldmw Bday ﬁﬂﬁmadithn&tearate and the
Wi thout a carrier en frea reti nopat hj es
prll—zl"feer%]é?dpa}%]@cﬁaﬁfé’rﬁ adnginistpr ?ﬁ{ n3icglty oh E’Cﬁlébt(? 8e bygnjection or

t NG 8bh) a8 uitdhRPcarriers (e.g., pharmaceutical carriers) also include, but are not
limited to sterile water, salt solutions (such as Ringer's solution), alcohols,
polyethylene glycols, gelatin, carbohydrates such as lactose, amylose or starch,
magnesium stearate, talc, silicic acid, viscous paraffin, fatty acid esters,
hydroxymethylcellulose, polyvinyl pyrolidone, etc. ~Such preparations can be
sterilized and, if desired, mixed with auxiliary agents, e.g., lubricants, preservatives,
stabilizers, wetting agents, emulsifiers, salts for influencing osmotic pressure, buffers,
coloring, and/or aromatic substances and the like which do not deleteriously react

with the active compounds. They can also be combined where desired with other
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or the vascul ature around or leading to the retina.
Exenpl ary carriers include cal cium carbonate, sucrose,

wa@leoosoare2 nmannose, al bum n, starch, cell ul osePCEUSI004031357

gel, polyethylene glycol (PEG, dried skimmlk, rice

flour, magnesi um stear at e, andl@he |ike. The pepti de

can be adm ni stered systemcally or locally (e.g., by

i njotivt isdrstamces) iefgf, Lemizpmy inlfbitdratb eedime metatwlicelegradation. A carrier

pharmaceutical carriers |.so include, but are not
P idheq PartaenfPaly deitoRug k) U6 Siysliedt i gt necessary to
mmms&rg@ﬁ%ﬁg@, al cohol s, pol yethyl ene glycols,
gel atin, carbohydrates such as | actose, anyl ose or

st ar ch, Sutteglee spuriexde ezhraamageutigdlly, asiepiabiec cawiesy for use with the

i ffi fapt i.d : . .
B8 AT R et St SRS FYF ok phormpguiont frmlation. Sce
Sufeh eﬁﬁﬁ;ﬁl@m&m?@n@az%bﬁlaﬁézﬁfcw b&8itedN@vertéerieeditiBA, ed. Alfonso
m xed with auxili argi agents, e.g., lubricants,

prRseenngrg,Wack BytdishingAeormspanye Eastog, RegéH85). The choice of suitable

e iLfi r nf nei Qshot i ressure
oAb VR Sonhflhon LR APPSR 8 R3TR: SRS THAE e

l'i ke whilehsupplenwint ¢l @kelonotsibis feas] indludthet e mde€ likiRd to pills,
conpaunds. They can al so be conbi ned where desired

wi Fple oAy St ey dEnk aust aHesegompougds of ihey pebject invention may be
i bRt or -t 1 [ [ ri
(oG S o XHARPRS 0h of, £F ARl Aot IEHES Ebmpound.
prEfessolubdi fibertcompound omysey fortemamaplie] licadt @und, lg@ar gum, pectin, gum
pept.i.de. Sul'.t abl e non-toxi c pharmaceutically

ég%lfi?’a%lpéy @friers for use with the peptide will be
appar enthel RordoR0kl1edin! thR G, ﬁa@ih%tﬁ’é berRfit BRATRGEHE diS@bsure can
formul ation. See, for exanple, Remngton's
Phraadibyctonmulatd thcéommpamds of \tlen s@gedt Hnedhitibhanto 2pill, bar, or other

Al fgnso R nnar.0, Mack Publishjng Conpany, Easton, )
p s IS Geaiosi” B 50 ot ASBPE e Bhy | Fh3e” therapeutic
depaipdsidbadcdn R B¥R 6 daetibéEh®éint he particul ar dosage
formsel ected. The suppl enent can take on vari ous

fornms, Innenadieatpodimentotthei prasent tipveitiohs prexdidéd ea nutriceutical

bar J r.dri-nk mx. The. c ounds of .t he
oSSR TRl S HRREG PR DLl Brcosss o
c ahgmenkiiled is thehurtddviretthe Baddfd b€ thednsialt didcRshicber
compound. The sgl ubl e fiber conpound may be, for

exanpl elheicoapesitigingt Gadrvegtian apsasefuh forgiamons disrapeuide purposes.
ggég%liﬁétén%g fife aﬁgﬁ(?l?%rat?il@ | i6fertiBs LPlRe %%}nga{}l?%//s', ey & useful to

t he n I'SCT osure can re
f qrenchtwevirtel aiingrowtidin aofide veristy bif eetingivielnting!in vidkOuses.

a pill, _bar, or other edible conposition for easy and
enj oy aﬁ@&”@&ﬁ%?ﬁfﬁﬁcaﬁlﬂn ‘T‘tw@? SV FON9EONE cabhg aesompyigked by any

CaRitiisle HRBHehfc HRAII RRAOE Gl presently or prospectively known to those
skilled in the art.

When used to reduce the severity or incidence of tumors, the dosage
administration to a host in the above indications will be dependent upon the identity
of the cancer cells, the type of host involved, its age, weight, health, kind of
concurrent treatment, if any, frequency of treatment, and therapeutic ratio. -

In a preferred embodiment, the active ingredient at the site of treatment is the

dipeptide of the subject invention in the absence of other amino acids. Thus, it is not
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h one enbodi nment, the present invention provides a
nutriceutical conpositions. The di peptides can be

wWo@bioaiosied2 or produced usi ng processes known toPCTIOSH04/031357

skilled in the art having the benefit of the instant

di scl osure. The conpositions otlthe invention are

useful for various therapeutic purposes. Because of

t heecesstrypioo thef sabptt ingergionge bt ispscifi¢altyhformaated writls for example, an

t he usef ul revent unwanted.cell growh in a

i TECIGaF PP 4510 2 RGOS TN HRMAGCIch vi ¢ o uses.

Ther apeptdre AMMRllbak] @8 dﬁfepﬁﬂkeof‘tﬁ@/sﬁﬂ BRARY kiR %a&@@ alfiinistered

acconpl i shed by any suitable therapeutic nethod

t eastmnqtmetﬁmk supplgment up upl plosagevioimy. kinosaeh tforn, Hhs @reparatlon is
used to reduce the se

kill.ed
o Subiifassints Gt e S ab b ids Han ooty B irigeuticanly
h%hvb rd:ofﬂjb@néﬁ OVELd hfit GREARNBrW ddn Wa%@ﬁiﬁéﬁrﬁreﬁh‘?ﬁbu such as

the identity of the cancer cells, the type of
i rAsketeditabiets cappaleswlotigns, oiriaants and kowdereﬂn mhcmr ranmnules Also,

treat t f f_treat

B8 o opdae ) e’ § AHIRTTACR, o5, 4" BB el i, shakee or ten
acfoindglatiog) §dzeit solid fobe prodirt,0daptiileatabRAL lotidn,t Si@tment, chewing
dlpeptlde of the sughgct i nvention in the absence of

ot &R legange ofdl (8 bethg @ppronriatenyaber v gay o5 thass/infnagkagpé form.
pudl et bR, BErRGELYLERL firl @ B B Weldht invention
for exanple, an essehtial damno acid and a

nan-thesﬁ&m‘ ofad fandi tew. dthedood ba méichmmag iberobked brenon-cooked, may

Ptl de aof the .subj ect i entl can be admn ni stered
a QA f (G EB X iU i Bim% SHEeaREs Ayt fiher meredients

SURH hay B mihe WwitieR B{rfil%f @acﬁ e%s as | ¥rtler | H&t&tgrélﬁg,' dnd formed into

doses cont ai ni ng approprlate quant i t’i es o
nubaist enft dmjablyz saze i vEenaaibnnéod. batkearanpriepated agebdroform of a

¢ EraBeR IR S THEE PRIGRC S B S5uE S B et ppckage size

Vi $in® redHRQIHoR Sonshhpa ont\ki‘@iéh'ﬁi the 9ARRYT 20RHuREs. 2
drink (such as a pomder-base drink, shake or tea

f or rrul theonpd bap dirthe plsﬁ@mtdnvmnpn@d oo,mtamcapmbmt of protein in

aa 1oh estll Ofé glraﬂltaotrlrlg X r&%)glfp (3 g%(ﬂﬁ%leoﬁlg)ggy(?rﬁte sucth as those

pamha@amed ol batNdBELLIBOUL STEAtent NS UDS5H6P! PYitHES i food bar
nutriceutical of the present invention in the form of

a of élaaf‘onnﬁéﬁnt infsetiebEay semtaingietary ey toaiddn dhkeeprapalization of bowel

k r u
CUSGRPLGE % S0 Deofhal bl Shlke afbBucy vl o
t hmtnbaiﬂy)f hen-wvoked fobd bara thrit lpd@&rlde Sa@hlg&&n@rﬁs@@dleﬁw fiPer while
or shor.tening, and formed into "bars" of desir.abl

SiPPESESHRY, éﬁ%}liﬂgﬁ qrJEskes A r %CC%Htéblﬁ rtafiarsed iFRuBRaring ing food bars
& described in U.S. Patent Nos. 4,673,578 and 4,871,557.

The therapeutic dosage range can be determined by one skilled in the art
having the benefit of the current disclosure. Naturally, such therapeutic dosage ranges
will vary with the size, species and physical condition of the patient, the severity of
the patient's medical condition, the particular dosage form employed, the route of
administration and the like. In addition, a route of administration may be selected to
slowly release the chemical, e.g., slow intravenous infusion.

One embodiment of the current invention envisions parenteral administration,

especially intravenous administration, as the route of administration. Parenteral
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manageabl e size for a product of this nature, and
bearing in m nd both package size and tine required

wo erosoansunpti on, weigh in the range of 2-3 ounCEES20041631357

food bar of the present inventjon may contain an

amount of protein in addition 1% significant anounts

of conplex and sinple carbohydrate, such as those
nodpsegro keohsf shouldobe stediés end by ghy-filde SandPateepitepMed in accord with
4’055t6 9}.l Furt her, the, food_bar of tE? r?sent .

| RO PCeLPRo el taear 1% rasetterab g lstigns pray be organic or
NOJqBbisZ 8f i Afkeaf ofg?iﬂ@yaqﬁéﬁi\@t FRAuBRENS SHHC R hﬁlrfh!els keoRfain anti-
col'oni c diseases. There are presently available a

nuiridantss bufions, bavkeastats asdvtdraeity adiusters rodilidte additiphs acceptable for
amount s _of. di etary fiber il e possessing.requisit .

c el rohdieRind, Lo et REDERIGANS s Hietia gformutation
f angtahar sn esaiicb@doirt df. the PRBE@NLT MRS suffed 13emitB @Nth aqueous
4,871,557. The therapeutic dosage range Can be

deBi9ned by one skilled in the art having the

benefit . i . . ural l. uch . :

t her apeFUO? prg eg‘gesr%;hr é’[’ ﬁgéﬁlﬁgsg%lﬁﬁﬁi\)%l‘i}&wet%e frﬂédtgl?ﬁ%es,tenle solutions,
speefemblynoidy phyigueoak sclatiohs, a® Mvellf astsnepeddions mulkibss, or implants.
si\ﬁeri ty of the patient's nedical condition, the ]

paPt PEUFUA, (5&age fobmwras il pdainistrsion oneldefaqueous solutions of

dninist o . . dditi '
S8 SRR GRS, Gl B g, ssame
¢ elripoftoxyethylene-pbiynx jpropdemen blosk i polyraérenandde like. Ampules are
enbodi nent of, the current invention envisions

p&PBHTRTY Ml §A5a8%t r at i on, especial Iy i ntravenous
adni ni Ag@t h@Rdrdias thhe! Qibj&t QGhveBohnik | QBministrati A
Parent eral 12 dros}a%e forCrrs_ihoul‘él be ’sth;% F%l g‘ﬁgllmsmnon of the

pylipapéide termpoursinchngr formuletiensdlbiereof, hy owans of 4 drugdebwdrg device or

phar eutical procedures.. The.parenteral  fo | ations

g eRE Bt BRSBTS T oPiRG S0 Fectidedt Buslmatiiehance of
f erfidscriub,aafe @H6ls BRYctivY dhi}eingfealtnPhithe Mchl sk @Rtse site.
buffers, bacteriostats, isotonicity adjusters and |ike

addi t i d¥rsoriieiethe ebjed invysatientes Incalfasutan dmindsisition of dipeptide
pr I e ' .1 he renteral formyl ati.on
CoRPRPRER, I TERbido aRPOET IFR st MRl igmoate  ocuter
s wajhekigidal eliscaed pravesses.aqliRgy Jo&0| dtla® dnfiffstration of a dipeptide
parenteral application, particularly suitable are )

i speeeat ef theriyentions gndfen fwamulagens Biezanityprovidgs &r an efficacious
agf &f? C&R}oll'feii QBeenftiti W he ASF HY ﬁ%%gﬁéeo&?ectl?rﬂfth%l egfg.s ’

or 1mplants. In particular carrier or parenter

admi ni Qauddri dpeptidd-heded atherapiss, 29| deséries hefeir] eptoviRe significant

sal.i ne, e water, ethanol, glygerol, propylene
glagg@?a}gegz‘éﬁ {reating neqya qﬁu?a;ryd?sease rela?tlvep o current laser surgery

t b BhLS,
?ﬁl‘gﬁtl‘ﬁii‘%g %&%ﬂﬁiﬁoﬁgﬁw Opr &1 PHhRGK ARMBAS Wil can be

accompanied by extensive ocular tissue damage. In the examples of posterior

neovascular ocular diseases, such as age related macular degeneration and diabetic
retinopathy, target ocular pathologies and tissues for treatment are especially localized
to the retinal, choroidal and corneal ocular compartments.

Preferably, the peptide is administered locally to the eye, retinal area, choroid
area or associated vasculature. The peptide can also be administered to the cornea of
the eye. The peptide diffuses into the eye and contacts the retina or surrounding

vasculature (e.g., eye drops, creams or gels).
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conveni ent unit dosages. Also, according to the
subj ect invention, the |ocal adm nistration of the

walepsfpsizee conpounds, and fornul ations ther eof PCHYS2004/031357

means of a drug delivery device or inplant placed in

proxinmity to the local tissue Ste provides for the

mai nt enance of efficacious, safe |evels of active drug

i n gr edi’Brt dipgptideecohpoahds o the @rdsieateiwenti;jm end Aamoriationg thereof,
| nvent i on, the |o

= PR FARED PGS S DY B B R FRRICSY A with stability, toxioiy,

| ny@ntdfo "iarhgé‘tn B f YeBicay] afety,heBQky, alktsh u%tlc? varlablhty of
ocul ar _pat hol ogi cal di sease processes. Thus,

oduvaypileiliyni st rati on of a di peptide conpound of the

i nventi nd/.0 r ns. thereo

an ef f |‘§a%(?ng IB{?fl éﬁ% S@Hﬁ% ABYFoLgn ﬁ%rg 1%5% 9%%%“ is in
ofthé Herli grept prderd rtBe tyr¥diul Ehe beY&nveRsd % a blologlcally active
di pepti de-based therapies, as describe herein, provide

sicgaiPPiRdhft Bndorimelindesate oria tnasdye r(guqbe@s/éoyc aqueous dyidenlysis) or
d'bg&?gﬁal eﬂn@&la &l égti)chc ‘é%ﬁé&{aﬂhﬁse; 2ur 0 o é’{lﬁ eatsﬁ'(se nEf\n advantage

s 1 ncluadrng panre

Whjf cthe canvibe cenesasipandfethebyrodiige s thae the ldzh@\ﬁn% | @§dpide provides
3@%3 In the exanpl es of posterior neovascular
o

Fediheeameuis el inutarash dispeseissee Wb gREl therapeutio margins of

ﬁ(\g}gratl on and di abetic retinopathy, target ocul ar
pat l ogies and tissues for treatnent are especially
| ocal i Zefirther embodistentyaoyidestieaiseaf dlpephdea:bﬂq)@hndmwcaﬁ]unction

artnen Pr ef er abl t he ptide is adm ni stered
SOl H g el ey Sirig i Gp i iRt o A daviea ariie reatment of
a%@ﬁdih@ﬁseéi; 6T Rrbih e Celaf &ﬁl%dlﬁil@nt@ e tlﬂel ﬁ@erﬁfbn dpontemplate the

adm ni stered to the cornea of the eye. e peptl
dius¢ oEdipeptidecontpoundsamhidrooiatiant thetehé fareise amcaoatings for example

surroundi,n vsclat g., e dro crea

odh SRS VR BlBttaSelsfiseii & Srenls b bl dRtorSs. Therapeutic
I R¥@NbF @ch Ql@lﬁlail%r iﬂéhﬁfel RS alehBéte Binitedr 8 %\’ffﬂﬁf FHLAER such as
because they overcone probl ens associated with

s tebanopisyandtip bpiag angd tissae Rrags. tar get tissue

f fi d
2 ]Peg: ola\(ila her> %Il‘i%%é{l‘trﬁgl& C%f(r:] ?lé%ﬁpg]iétgte rfl%vr?nf ﬂ%vélrrak 7(i‘tflor Yihe local

i ndmnmtmm;)nwffedlpe}mdéld@ﬁﬁidudﬁs &0 opabimetios with éth@r pRdrMacological
of a prodrug, the prodrug can _be converted to a

buﬂ%ﬂra@% a|$§/ Cﬁé&empéat%ﬁﬁo@ﬁdsweca ipvtion) |cemrbinatien vtherapies of

g&?‘ec gﬁxiﬂgghrfﬂgl\g%ﬂé ‘ﬂljléz ﬁdl | éo gaa}ka?n oglmllar or distinct disease

enmﬁhainsms) haes hdvinsages ofngrasteaeffiegey ahd tsh&ty meluwe) to respective

Codhekon ot 18 PLOJHG L g Lhat, Che ensulng

In one embodiment, a dipeptide compound is used to treat neovascular ocular
disease by localized (for example, in ocular tissue) concurrent administration with
other medicaments that act to block angiogenesis by pharmacological mechanisms.
Medicaments that can be concurrently administered with a dipeptide compound of the
invention include, but are not limited to, vascular endothelial growth factor VEGF
blockers (e.g. by VEGF neutralizing binding molecules such as Macugen (Eyetech)
and Lucentis (ranibizumab, Genentech), Squalamine lactate (Genaera Corporation); and

VEGF tyrosine kinase inhibition) for treating neovascular ocular disease (AMD and
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| ocal i zed therapeutic effects in target disease tissue
with high therapeutic margins of safety. A further

werwodsaent provi des the use of di peptide conpPCIUS20041031357

conjunction with a drug deli veréi/ systemin the form of

an inplant or a device for thel4reatnent of conditions

as set forth herein. Certain enbodi nents of the

i iVieh¢tioRetmpatryplaad glicheortiseidofe.gdi Paphtidelonenfeurddting macular
and formul ati ons thereof for use as coatings for

efg]ﬁ{ﬂae in conjunction with physical inplants such as

stents gpdl obaide | dcB3d HEGHs cﬂ‘%%aa?ﬁﬂ Isferdt 8Fh aﬁllﬁﬁﬁstering more
nglants i nclude but are not limted to vascul ar

ditbanees ﬂ@fuaxhnlagtm%@t efibsiagentanzh berubsineilanebuslysaiuequentially in
rats urt her .enbodi.nent. of. the s ect inyention

B0 L g 15 o5 AR Sifpiit bt Ci GBRtiEGer A the same

Cfoﬁ?@UfI‘ﬂé héh RN RLIvdB c‘éiddﬁllﬁkﬁﬁforp@ﬁﬁmlcﬁ%scﬁht are used to
therapies. As contenplated in the subject invention

c d¥ast Feanppathy prepther discasss d@ﬁqréq@dulnmlmonpou nds with

th targey tinct
i sense neonbertfa L OEMRRto Rl bt okt arthbrore gy dose

()

angesaperiod ¢ftiné tonbnf@ thieedqRaed kffectmonot her api es wi th
ei ther specific medjcanment. In one enbodi nent, a
d| pept i g @@Mﬁanqsgatwe@ alpst incthe ah@waél@&ﬂl%s volHeatependent

S, e St 8 oSOl L BB, i

adlea]lﬂ[; lhd ok camgirenenesinsnt) yf ﬂb@lﬁ%@ﬁ@ie@@f@fﬁaﬁnent and therapeutic

mechani [ ca nts that can be concurrently
R TR A Fn o e %’é‘?rﬁ‘b@ﬁ@ﬂ@met'lhé appropriate dosages
| B ort fh%ééJQﬁl otﬂéftfa&&% 1c|a 1 er Sb?mc\éﬁ? %H{e@{ér&gmount of

endot hel1al growth factor VE
néhg eerthporindeeabirangenjomuibeniul emsg pa:rcdayas ddeatu @0 mg per day for an

T e AR P el S B R S oot 0.01 o 100
o Ryugy, E%?E@Z@"&\%"Eﬁé 5/abes% (RLINY DIRUBMERy ffective

glategabrti coi ds (e.g. Triancinolone) for treating

macul ar nopre .acti ent s n. be . .
e oS (e FanR R 418 26 eR R n8 Seriped herapeutic
ackehtficit,r adw @haﬂﬁac&ﬁl&a&%@ﬁ%@sﬁaﬂs QEGHY iBicAtbA @ﬂﬁoétﬁllaﬂtageously
or sequentlally in e agents can be

a@AmATISs betwaehahayt 8. 13mandi 9 %r arthespsaietinel andi 5%t by Iwght of the

t adm | Str
SRR bR drRgIecds e Sl YL Sl e o
obhmposihsleamhﬂlrrge&miérkme dilbaitei n.
In a retinal cell culture model used to study the effects of the dipeptide on

transepithelial resistance (TER) and vascular endothelial growth factor (VEGF), it
was demonstrated that the dipeptide increased TER and decreased VEGF, both
desirable effects that have been associated with a decrease in vascular proliferative

retinal disease.

All patents, patent applications, provisional applications, and publications
referred to or cited herein are incorporated by reference in their entirety to the extent

they are not inconsistent with the explicit teachings of this specification.



10

15

20

25

30

The conposition can be adm nistered in a single dose
or in nore than one dose over a period of tine to

weonses2the desired effect. The dosage adm ni SPCEUBIIN/031357

to a host in the above indications will be dependent

upon the specific condition beﬁlg treated, the type of

host involved, its age, weight, health, k| nd of

concur rEoitowing as nmntexampleawynichf lagtretes yproéedurﬁafdrepiapticing the
andtera utic ratio. 0 skilled in the art wll
emé{fﬂ e Fiéh‘ﬂﬂi %%@&F%?‘gasd%%@s @iﬁ@ﬁ?ﬁ@fﬁ%es are by
0 nwélgﬁtsﬁldmoweﬂﬁﬁn{tﬁfetﬁlﬁoma—ﬂ/dodré B#f lv}zﬂh unless otherwis noted.
therapeutically effecti've amount o e corrpoun can

range from about 1 g per day to about 1000 g per day
: . d

pr ef er G!Nédhaﬁhl Orlnoé Wﬁfek gf{ﬂiwd tb Sa %ﬁ@& 3&* Yyperoxia to induce retinal
t herapeutically effective anount. provide for the

acgifigenesiy thaliminics Eﬁmoﬁﬁhta géBreﬁ@turtthe Aaie%ngtredl-glutamme dipeptide
t h\g%ﬁ p g&ﬁlin(fst%rléc? atlHEfilH erito C \rgg?%g Fé}llfé’c C 9 er S| t | on Sd when

rnventiron w

ah@ovadulbdzaivh cbolbs iA ﬂﬂs ﬁf»ﬂag dai'ylsI 19, thfbugﬂdﬂ 15% by
wei ght of the total of one or npre of the new

corrpoun(a% dysdd e EHEalkekhsa@Hioed eandydggres o% @BEioEYIesis was
rtfdt i é n%% g{)t[dt@% &9{—r&h1taylgébtvtaﬁ:|u&n%?ﬁcﬁ{ gl{a e esec‘uons from treated

dlqmdpmtrdﬂecmathaMS,epl theli aI resi stance (TER) and
vascul e dot helial growth factor (VEGF) was
deronst g R FHamagired W Fgpre; H@Pfﬁﬁ?téé’%neﬁ@télﬁ@m two separate

despeasests VE@he Rabls dealohaplh& of & {%ﬁgﬁcaﬁlp F ?ﬁi\éattbgﬁ@ct of the

associ ated with a decrease I n vascul ar
r etipaptide dargivingd- ghAb]lnnpaEmp&rpd paventle alpﬂ |dipgeptit® (edaninyl-glycine).

or DT A BT Rub B B8 b B Spinr ShBmtiee) Teotind 1 o 0%

e%dﬂcﬁbﬁ i ﬁre&éﬂﬁlaﬁffé&ﬁéeula?i@%ﬂ&f e not inconsistent wth
the explicit teachings of this specification. 15

Fol | owi Tlgs |6§p@mn@)¢ahqsl beanhiepisated | with rdifferenp dosssdaf ¢lee dipeptide

o onRBE bR T g ilises bR Rt byt Phts o clear

antéc@bde i AuvRN{assickdted With dededstd edtfo Lgﬁtﬁypl‘ﬁ tHe bﬁﬂﬁls receiving the
unj.ess ot herw se noted. Exanple 1-

Ardipspife @ﬁ@rttbﬁpwméﬂpﬁs&h@hngﬂ&at isolgrory toghduce retinopathy.
Prematurity Neonatal m ce were exposed to a period of
hyperoxia to i nduce retinal angi ogenesis that m mcs

r éixianmpipea? by Nofritiorai@onbosition An FAGHINYdmiistiatith ne

di pept |,H1e . : . : . o
e mventive composition that contains the subject dipeptide may be a

nutritional composition (nutritionally complete or nutritional supplement) for enteral
administration. That is, it is designed for oral, intragastric, or transpyloric use. The
composition of the invention may be an infant formula or adult nutritional
composition that can be milk-based, soy-based, or based on other food sources. The
composition may be prepared as a powder or liquid nutritional composition for
formulas prepared for infant, pediatric and adult populations. The inventive
composition may be prepared as a nutritionally complete diet by including vitamins

and minerals at acceptable levels. The subject composition can be in the form of a
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was adm nistered intraperitoneally tw ce daily during
t he peri od when neovascul ari zati on occurs in this

wore@e3o2dnys t hrough 17. On day 17 the ani nmal SPEr/ES2004/031357

sacrificed and degree of angiogene5|s was quantified

by counting pre-retinal neovas @l ari zati on on stai ned
sections fromtreated and untreated animals. The data
sudimtary pedudtrsubh garaa itfane poresds) tmitlo stdistiade,daidamélagplacement or
two _separate experinents. The results denonstrated a
st%‘PPE Chlly significant effect of the dipeptide

(ar gi ni 0N -eelbolAmMCor AURRfeBon Qs e RIS ﬁl[_b%lement that contains
di pepti de (al aninyl-glycine). Treatnment Of ups

WI Qfﬁmb’hélutﬁnpeptdlpl@tl(daf @k ré pydcuggontthercol) TFles ldliettﬂg* supptement is

red on 4in nal ovas uI arjizatipon. This
o skleRRt §¢ o BelnBleriC o s BhR VRSSO Babeffinaf Besmaohifon. such as
t hiafaait I&Qﬁﬁlﬂeﬁ an€ QAP aftikd HeAnichRixke IWIfH tﬁe 38t of RHlibRal &bMposition
shown in Figure 2. This shows a cl ear decrease in

nutiesito (gssine iyt e swbiet, deerndwsdninisteratoloahdigybjéat either before or

e i de af. e o
SR o B3Rl e, B ABEH Pty spptement
Exavmplies 2n aniNuhﬁ bf iatginyl-slorapasd Hipeptidedror ENbRScatsor thereof, that is
Ad n| stration The inventive conposition that contains

estiv det the prsyenien r?wrfts*ém%mn@ﬁ mttome%tay fopsaAtunityn diabetic
o
é Lye{éﬂrid;fat@g %’_v%sl%g%? gplkg%@r fite f&lhbﬁa{tgy dgyg&gfgfé‘?%) £O%bnormal
onabqulinatiagast theliker transpyl oric use. The

conposi.tion of .t i nventi on . nay eanlnfant fornmul a
or adul® M FP’PP&WEI ’C?Jn’iﬂi@r t“?r‘%ﬂt HAuR gAniggning arginyl-glutamine
M digepias st p rééﬁfs&"ﬁ&@of Q¥ nﬁ’@ﬁ@ﬂalgnc&ﬁ Ele. fW%é%%GﬁgmtlonaHy

The conposi t| on may be prepared owder
n lﬂomptht@i'rﬂa imegohthetihe |Cgmpb$Jt10ﬂ crntaihasdgunatp ameibnfsoo sustain healthy

IC rua {1? ﬁl ald I C nd agl? T (-gp aﬁtlffc?rnmsq‘l% ﬁgﬁpé nl\ﬁsenrft{o\ﬁecontams
CQH@Je@féﬁ’ts dMﬁbh he ld@ﬁ%ﬁ&i ROmékt Y AgriAbsh] MdRgs Bk %h@human infant
acceptabl e | evels subj ect conposition can be in
t amebs rthS‘Pte’éll sargpbydiatg apd digid souseecindagthemmitriéngm such as vitamins
fq& iRerafdl | kK substitute, and neal replacenent or
supplenen One enbodi nent of the invention is a
di et ar )B@idlﬁ@ltl@dﬂeﬂi]eéth@beﬁml @eNsorapdkitiit of e afVieion contains a
di peptide, or precursor thereof. The diet ato%

aﬁmgéﬁréﬁvrcp &L ede@n@ﬁ@aldls GnfeT AEMFIR) 41 an ewoEnigha! inityricadly about
f Qo t
‘ g £boﬂg?]% ggﬂei;rl‘gdl) %{ zﬁ'gf?&hl éogg}or%ﬁfééﬁpr\%%tr%ﬂi{r %B(t.n%t 2 gto about 6 g
ner il(i)() beadl the amposti dfi lrpild source per 100 kcal of total composition is typically

greater than O g up to about 6 g, preferably about 0.5 g to about 5.5 g and more
preferably about 2 g to about 5.5 g; and the amount of non-fiber carbohydrate source
per 100 keal of total composition is typically about 5 g to about 20 g, preferably about
7.5 g to about 15 g. The amount of vitamins and minerals in the nutritionally complete
composition is typically sufficient to meet 100% of the U.S. recommended daily
intake (RDI) in about 500 to about 3,000 kcal, preferable is about 1,000 to about
3,000 kcal.

In one embodiment of the present nutritional composition the amount of
Vitamips and minerals is sufficient to meet 100% of the RDI in about 500 to about

3,000 kcal, preferably in about 1,000 to about 3,000 kcal. As used herein, the RDI's
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prior to ingestion by the subject, or can be
adm ni stered to the subject either before or after

wo pgessizan of a food or nutritional conpositi oPCT/Ub®04/031357

subj ect dietary supplement contains an anmount of

argi nyl - gl utam ne di peptide, of7 a precursor thereof,

that is effective for the prevention or treatnent of

rearé dntnzaﬁw tofmeme thotel rpublishedi abdid Fedetl Repiatehy Vol. 58 No. 3,

ar, [if tlveretl a rollferatl
TR EREDl Faph o ioB, Daks el oRBich S phdolqws: oRgamin A, 5,000
e"fﬁ%ﬂﬁﬂﬁl USitd] O\Vﬁmmrtf 360 i A THORhAl Plsnging puns; Riboflavin,

argi nyl - gl utam’ne di pepti de, pfecursot there
nuk.¥ i millbgrainsy Noaoip| 20 emllmamh,e Claknmm Aut gram;ofreh) M8 milligrams;

TR, S ERE ) A e r

ext.@ndBibrRfd; | IR acid)® .4 ﬁflﬁ&?anﬁso NRin G, 6 nibrd gﬁaﬂﬁs' Phosphorus,

cont ai ns |ngred| ents whi ch-are designe o mee
nut-Q gta%ﬂadln%%n@fogTNQS,leslmﬁ 90 midligrbms; Zinc, 15 milligrams;

e.and .ot
PPl 2 R AL B1E, 6 Ruliefas, PR il s,
Subj eCtIndjnBEﬂhﬁbddﬁneﬂthﬂleclﬁﬁ‘@pﬁiféﬂtqanﬁﬁlatd&ﬁtahﬂﬁVtﬁet d#iﬁyl -glutamine
coptains a nitrogen source (i.e., am no acids an

priRetids, qrip RrRcussRs therceth i an ameynsithatlis lesathent). 106 @ytvoelght of the

anaitud 85 piirty 6 ol BEROELLur BRI de formue

| iipificbns (ablmtteO per% 1600.898% tof Wte@lalott; CBEFOS 1A, Ollﬁoifrespreé‘elrred is an

typi cal | ter up to about 6 g, preferably
ﬁ%{?ﬂlﬂb %ﬁ%ﬂ@gm&%(&hq/aso @Og%&dwg@ preferably about 2

g to abpuhe Prezet nRidd! B Qﬂigcaltmﬁnt ARfid BEY dictary, supplement is

car bohydrat e source pert [ total conposrt
i edmypstered|ty an bafant i6 ag anmuab‘d).at is20ffwienp ltcefmelvahloy tr@oetionoathy

7. t 0 abo t_of vit
kPGS gl | FHGRARY cBRENBE o PEVIIPERTY | eripgathy, or

t 1er8dativin 8 hbdEm@Vask@aAB&lonl
rg)g%rmgr%d%d daily intake (RDI) Q{IQ#) 15a}t€fg$uljta& E:liljlb&hmenb s that amount is

3 foon abaig |0 O%rte outhll0000smalsg i bodp OEighd oﬁﬁmw‘ubj&pﬂm day, more

R e R R —
s pidfereeERtabb@ 018l ab8RYSPinglk3RiaRDind dven Bigth ﬁ@&rédqs about 0.1to
about 3,000 kcal, preferably in about 1, OOO t o about

bow K&t me/k g&@%sédteﬁ@ﬂéﬂm thenameut' %i;l.mmateeed tit emdafdnt is from

I Y e

aneraprefatddubsut mmgmb abat 560 @0 | nt er natl onal Units;

Vitamn,C, 60 mlligrans; Thiamn, 1.5 m|ligrans;
Ri bof | g‘\l}p ,]protem source that 1s present in addition to the subject dlpeptlde can be

non-fat milk solids, a combination of non-fat milk solids and whey protein, a partial

hydrolysate of non-fat milk and/or whey solids, soy protein isolates, or partially
hydrolyzed soy protein isolates. The infant formula can be casein predominant or
whey predominant.

The carbohydrate source in the infant formula can be any suitable
carbohydrate known in the art to be suitable for use in infant formulas. Typical
carbohydrate sources include sucrose, fructose, glucose, maltodextrin, lactose, corn
syrup, corn syrup solids, rice syrup solids, rice starch, modified corn starch, modified

tapioca starch, rice flour, soy flour, and the like.
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1.7 mlligranms; Niacin, 20 mlligrans; Calcium 1.0
gram lron, 18 mlligranms; Vitamn D, 400

wo pdososeel onal Units; Vitamin E, 30 | nternati oPel/US2004/031357

Units; Vitamn 2.0 mlllgrarrs Folic acid, 0.4

mlligranms; Vitamn B, 6 m crb@rarrs Phosphorus 1.0

gram 1lodine, 150 m crograrrs Magnesi um 400

mi |1 gr'Beslipidi snnxcellsthei ihfang fammila Gapipeiny Eplﬂiolr ifAtdn@ W8y in the art
gr am,. Pant ot henic acid,

rEi:tI%It ‘%’f‘g F%}ﬁ%ﬁe :fn?f Bifo oG HERYIES eyl divid ﬁ%rﬁ%s include milk fat,
f ofafidPerciN tas %lktlﬁﬁd M1kl c&oﬂhﬂ&‘l rlﬁhﬂ'oﬂegﬁlhﬂf %roiﬁ/soybean

precursor théreof, in an anbunt t I's1es
bwlh/@ugﬂowctf 011 Heshfal md fractions idsripede fheraof dutthad petlhrsoleln medium

a nto ut am ne di tid |nthefo
it D OgG T4 G G R bl ot fHieatoty acids are, for
f o ﬁa afﬁéhﬁl RicedcRd, RelcicS acill, 0
0.01% 106 0.098% by Vel ght . 11 I?dﬁgﬂg%cg‘iensﬁé%aﬁ% HBC%Sahexaen"lc

S Lﬂ?}cb @tcosaﬂeamnm@ peid) lancdq:m@l a@ﬂawlylcsaapip laanie mbldl, sapric acid, caprylic

PP SAFECE, S0 L | P SRt ou i e s

: pr(ﬁmﬁrqﬂatéd/ to die&hﬂ%ﬁﬂ%ei‘ﬁh@&@l@%%hﬁ h \6A&€ lé{lﬁ‘ﬂower oil and high oleic

prollferatlveretlnopathy, or i feration of
isad oy OJ]asM?Fi’éW shaip @tﬁglﬁcwq@s @p@ﬁarrehugbﬂmmlons of caprylic

t t, 10, 000
L e T
i Soanhsaofubietotad ffatfy a'mld abﬂeﬂt icdptylicactdad onkOQ@rth is capric acid.

ng/ kg/ et nore preferred, js about, 0.01 to about
50 ny/ t‘é}ﬂéna”é’n FORPELE niePosiions  pains allpyifamips el minerals

abRubrstbBd TBLK 8édRal 1&#&%@?%‘1&%{ &hy 'th% SI%&HI@ o %)res ent in putritionally

adm nistered to an infant roma
1Gigdiicanty Amhaynts prigoes sltllgd abtite alﬂa;garécﬂatahbattmﬂ:ﬂﬁ&nr!ﬁqulrements

and referred about bout . The
plI%Y%etW I%o‘?f‘ shada for %er%?%s"éﬁfn % aﬁ dPHICERS tﬂéatt #E known to be
S Wb &6dry dfdb eiirhfde Iﬁl?ﬂo %10@9 %ﬁ&fonm |ﬁ%ac§f\?jgh§§ al?o understand that

conbi nation of non-fat mlk solids and ey prot
pappioatiatigyaddiionsloaneownts (overages) Otthlltkmanaﬂctmlmmhﬂyngredlents need to

S|I Y. protein. isol ates, artiall dr z
o5 PGB o eRkpiut 6 3R ot e aftseriing Bl shésenof such
plcenpositiany, or whey predom nant. The carbohydrate

source in the infant formula can be any suitable
car bohyl@r sglect iangngeificnvitanein st minsrd ecompoundte beorsedise the infant

' @or}nﬂ%@% tﬁeo[n'yéﬁ g%{ éscé}lns%%%a?%gyoq#g%tec&%&%@ﬁ&ﬁ chemical nature

€ Sucrose, ose UCOSG

I acdaoding cmipatibifity p)vltH: dlien paiticular SEbéedsing rdonditoys Uked and shelf
solids, rice starch, nodified corn starch, nodified

t §{97%€a starch, rice flour, soy flour, and the Iike. 18
Examples of minerals, vitamins and other nutrients optionally present in the

composition of the invention include vitamin A, vitamin Bs, vitamin By,, vitamin E,
vitamin K, vitamin C, folic acid, thiamine, inositol, riboflavin, niacin, biotin,
pantothenic acid, choline, calcium, phosphorus, iodine, iron, magnesium, copper,
zinc, manganese, chloride, potassium, sodium, selenium, chromium, molybdenum,
taurine, and L-carnitine. Minerals are usually added ih salt form. In addition to
compatibility and stability considerations, the presence and amounts of specific
minerals and other vitamins will vary somewhat depending on the intended infant

population.
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The lipid source in the infant fornula can be any
l[ipid or fat known in the art to be suitable for use

Wwo poosisemt fornulas. Typical lipid sources I NCPQM®BS2004/031357
fat, safflower oil, egg yolk | w olive oil, coconut
oil, palmoil, palmkernel oil soybean oi I, sunflower
oil, fish oil and fractions derl ved thereof such as

pal m ol B infartdfoumuizhef thet inventippedlpel é@qu\uyrgontqmgj emulsifiers and
eSt%ﬁfﬁ% 3‘];0 aﬁ%a%ﬁe.cgﬁlgc.%{aiﬁéhﬁhmtﬁgﬁlx acids are, for

exa ol €l ¢ acld, palmtic

acid, sTeafdféntofetfuladdahs alvenaenaiag cgﬁlloﬁally contain other substances
ei cosapent aenoic acid, linolenic acid, oleic acid

| avihick may diave aﬂobﬁlt,eﬁ&lﬂl eifestpish pe lagdolgring arp&c%ﬁoed%urwcleomdes

“MB%,#%%P& glﬁileollﬂgec forms of various oils are

al'so co useful herein such as high

ol ei c sTd irﬁm forpiila 8f thelivgdntioh és in salcéntame iqeid| form, liquid ready
Medi um chai n triglycerides cgntain hjgher ]
coRcemEYHE {93, ofF PRuRTyIore. aRE cesel ¥ Tadiaydendprm, the formula is

t
Yalfiad ﬂ%&@gﬂﬁéngtgﬁglwt ek BRI i OA fofm r d% to consume.

appr oxi nat e s of t etota atty acid
cont ent Thes osra@lah*lyl af theilgduahthfancfofroulntdf the itweption (when ready to

aci d. Nt.rItIO C | e conposi tj.ons contaijn_al
i SR o Rt YR ke Cac R bR G R R A, Bbout 200 to
thﬁ)(ﬂﬁblsﬁﬁ/]ggﬁ Oand t hese shoul d be present in

onal

nutriti y significant anounts. Those skilled in
the ar t Tlapinfans ifemanla phthe nnvnntmmcmetqo tenhead, &f desired, hydechniques

s g eattclos ESimge thobl (EPHER: R0 o aHEGRRe o RiofhE, and the
fugedi on. Practitioners al so understand that ‘

appropriate additional amunts (overages) of vitamn
and m nEreainfard dorwale af thenguentios aga bemaekaged i eny type of container

o f i S\H:h ﬂ{ ?hef 9. 11%05@ uLe%?.?ordéf{)ﬁ% nBirRfohat Hb%u@lﬂ dsu%fl % oggss, lined

conposi ti ons a Specitic vitamn

M pepefboari) prstic)dohted bestdl stk dnd th«hl&ke nf ant for nmul a of
the invention requires consideration aof th

conmpountis EpErioEarlam: e nyayan de shelé @Wb&t a%fm fegqpstitution. By
S htesﬁ?ﬁ BepRaGd Ihf:"%( t Mat ﬁ{e h 08a e%{i/ffoscoﬂwe ?Egﬁiams in a single

storage m ner al s, tamns an
ot limemogenodus phass (mpr, |cko|aalnby sgpaexte rihtoi moteh éhaooomeophdse ampon visual

of. the .inventjon_in devtam A .vitam n vi
viipspRction) of;t if‘aénﬁhﬁ f?@ Perafos ot FSKHS OULES P Sﬁﬁlﬁm fgon visual

' nlﬁ%ietcﬁbm aﬂéﬁ%@éﬂa@é’ b¥brniBheiaithe réﬁ‘l Sirbdr. DA QL BEOLGed nature of the
aci choli ne, cal cium  phosphorus, iodine, iron,

rragn’émtmlnp foxmt;l@ 1of the mentm@mb@ethe @tiVantagmqf remaining fluid (i.e.,
OhE S ) Bt RS
| n sal tinf e Methéd 8 diet inO&htio, infant formula comprising arginyl-glutamine
dipeptide, or a precursor thereof, is administered to an infant. The form of
administration is oral, which includes tube feeding.

The invention provides a commercially acceptable product in terms of desired
stability and physical characteristics and the product demonstrates little to no
observable browning effect by-products associated with a Maillard reaction. Further,
the inventive composition is substantially homogeneous for an acceptable period after
reconstitution (or for the shelf-life if prepared as a liquid). The invention is

particularly useful for infant formula preparations for the prevention and treatment of



conpatibility and stability considerations, the
presence and anounts of specific mnerals and ot her
wQoRaoans2$2 wi | | vary sonewhat dependi ng on the Peit/esmedo31357

i nfant popul ation.19 The infant,fornula of the

i nvention also typically contarns enulsifiers and

stabilizers.such as s | eci.t hin, carrageenan, and the

i ‘i?g?n PPty ﬁ“&ug? 1 lﬁeGQPﬁ‘@é APRlabledy other elemental diets

Opdpeeifialth ¥ LRREAI fdpaleh s bs haRgess Wi iabeti

benefi ci al effecﬁﬂ?uch as Iactpfer??n,H%ﬂ%ﬁ%%??%%@?%l’dumehc

PJ@'FUéQmﬂdes ,\’ﬁ$quiﬂun@g¢1§ibnatlw1$§retmnﬂaﬁ1ne dri lgﬁrollif.‘éiwi.ognfoa Ntabnormal
.of. the invention is in concentrate |iqui

f 8{%&{11%1%&1%, arnéla@?/ﬁ?eo consunme form or powder form O

course, if in powder form the fornula is diluted to

nor mal B EAANGHE uhdBiova kRS o ' i i -

consurme, The osnol al 'ty of téﬁ%ﬁﬁlﬂ(}% %‘d: %?g%}{l %%rfjﬁ]“ocglbed herein

ofarg lfer illvteaitvieqrurgaske nnlyeady theo varins umedificstidng i @hkhges in light

a to 100 m Kk re typically about 200 to
708 CR i et B BefiPantifiet HEinS e R tohsdnetndsd within the
c apirhens befvidw 3eahis dpplidffnt €d, by techni ques known in
the art, for exanple, heat treatnment such as
autoclaving or retorting, and the ' |ike. The infant
formula of the invention can be packaged in any type
of container known in the art to be used for storing
nutritional products such as glass, |ined paperboard,
pl astic, coated netal cans and the |like. The infant
formula of the invention is shelf stable after
reconstitution. By "shelf stable" is neant that the
formula in a formready to consune remains in a single
honbgenous phase (i.e., does not separate into nore

t han one phase upon visual inspection) or that the

t hi ckener does not settle out as a sedi nent upon

vi sual inspection after storage overnight in the
refrigerator. Wth the thickened nature of the
product, the fornmula of the invention also has the
advant age of remaining fluid (i.e., does not gel into
a solid mass when stored overnight in the
refrigerator). In the nethod of the invention, infant
formul a conprising arginyl-glutam ne di peptide, or a
precursor thereof, is admnistered to an infant. The
formof adm nistration is oral, which includes tube

f eedi ng.



The invention provides a commercially acceptable
product in terns of desired stability and physi cal

w@h@sasder i stics and the product denonstrates PCT/UR®O4/a31357

no observabl e browni ng effect by-products associ at ed

with a Maillard reaction. Furher, the inventive
conposition is substantially honbgeneous for an

acceptabl e period after recopgih¢ uti on (or for the
shelf-life if prepared as a Tiquid). The invention is

parti cWaclhim:useful for infant formula preparations

for the prevention and treatnent of 20 retionoathy of
prematurity, although it is equally applicable to

ot her ¢l eﬁeﬁlteﬂﬂoddfo?‘ilﬁliﬁiﬂﬁgiﬁaﬂiblégicaa wehgat @dliferation wherein the
popul ation that is at risk of, or is suspected of L
haneilngl, catnptises i astministeriogatn g, siteaet upseplap maeliferatign; the dipeptide

retingpathy,. or proliferation of abnormal
va%llﬁﬁ‘iﬁ%éﬁeoﬂf, %%%th?i%énke. I't shoul d be under st ood
that the exanpl es and enbodi nents descri bed herein are
for illustrative purposes only and that various

modi fi @at iThesmethodh asrgeding rfo) Flgme 1 heseddie (pat| patieological ocular
suggest persons skilled in the art and are to be

i Hgﬁ%&gaégg%ﬁfgﬁaﬁﬁ't he spirit and purview of this
application.21 Clains W claim 1. A nethod for

i nhi biting pathol ogi cal,_ VaSCLfLar p(N%IFi feration wher

in ..
t he mefhodhe SRhads ScoRting 1P aPt Ag VPpisL e YACYRr roliferation is
Vv J v . h :
" PP ab) Orroh A PERLCR oty
according to claim1, used to treat pathol ogical

o TRl BB it TGl M st prottaion
PLQlobf- i@l R ik ASw@CI ated with retinopathy of
praer?atauri ty or diabetic retinopathy. 4. The nethod,
according to claim1, wherein the vascul ar

prolif i on is.associ ated, w t u r . . :
net hod,esr' 2@&6&8‘?‘8& fegording o2 mvﬁ éihee?ér)%ﬁ tﬂ%e‘%b%a‘g%xuﬁg}@?&mn being
pribfi&d Blih @Mmdd@hMy inhibited is in a manmal . 6. The
met hod, according to claimb5, which conprises |ocal
adm ni stration of the dipeptide, or a salt or prodrug
ther e.°f6' ’Fhe %ht%ogfgcggﬂingqg%?eﬁqu glgvﬁl& 9&@151%6? 1oc\ﬁ’hé<ﬁﬂinistration of
conpri ses sysFem C

the dipeptide, or a salt or prodrug thereof.

7. The method, according to claim 5, which comprises systemic

administration of the dipeptide, or a salt or prodrug thereof.
8. The method, according to claim 7, wherein the administration is enteral.

9. The method, according to claim 5, which comprises administering to a

mammal a prodrug that is broken down to the dipeptide.

10. The method, according to claim 5, which comprises oral consumption by

the mammal of the dipeptide, or a salt or prodrug thereof.



adm ni stration of the dipeptide, or a salt or prodrug
thereof. 8. The nethod, according to claim?7, wherein
wao b@sasinuni stration is enteral. 9. The net hod, PCT/US2004/031357
according to claimb5, which conprises admnistering to
a mammal a prodrug that is br@Ren down to the
di peptide. 10. The method, according to claim5, which
conpri $£STRE ﬁleﬂmn%&mm@fb irk hewhBdIRdai®fi Eﬁlﬁle or salt thereof,
di peptide, or a salt or prodrug thereof.22 11. The
lnﬂdﬁnhnM@mdan@nQQWKmS@Maﬂ#ﬂmn wherein said dipepti de,
or salt thereof, is admnistered in an aqueous
formulation. 12. The met hod, according to claiml1,
which fort ek aREvd sRsoidiy adntlainst T,athivh dhrtleers esapdses the
therapeutic conpound 13. The nmethod, according to
chdihinistration efia sesopd EerapshtiaeINRYENi ¢ di sease in a
manmal . 14. The net hod, according to claim 13, wherein
said manmal is a human, 15. A phar maceuti ca
conposil8 The ariitidsidcoglies wedlhingl | ysedto Geat an angiogenic disease in a
ar gi nyI gl utam ne di peptide, or a salt or prodrug
t WBFBdH. and a pharnmceutical |y acceptable varri er.
16. A fornulation for enteral administration for the
prevention or treatnment of a condition that is
sel ect ¢4 Themettexl] mopatitgytoaflaipr Bystherdin yaid diaapealiis a human.
retinopathy, vascular proliferative retinopathy, or
proliferation of abnormal vascul arization, where the
formul g5i oy %Qﬁi’ﬁdc%ﬁ%a@r&)hﬁ)\bhm%ué&ﬁlsﬁﬁg dés@ﬁi%lly'eof @h arginyl-
a precursor thereof. 17 formul ati on according to
c khitaminé dipdpGdeiar 4 $adt mdtugdhenehé aadgi pharmgeagtioatiyhacceptable
dlgggtlde or precursor thereof, is sufficient to
t V€& or prevent the condition. 18. A method for the
prevention or treatnent of a condition that is
sel ected fromretinopathy of prematurit di abetic

reti nopét Wyformulstion & epmluaﬂmamﬁﬁraﬁ@nrfef %/hwgs@‘tenvon ey treatment of
prg?éollelaﬁlo%t gtn %en&g ré@ﬁl%gwhgtr é#hndﬁb tlc retmopathy,

conmprisin ni S

t QadchiRr pﬂﬂif&@tw@rdﬁﬁﬁfﬁmlsy,tdr @ioliferspion sf B‘@lomlal vasculanzatlon where
argi nyl %gm am ne di pepti de, or precursor thereof,

afhedpnpatiomeqmpriscs a%%@ﬁ%ﬂ@ dipepide.qi aresEInr hqﬁ%of
condi ti on.

17. The formulation according to claim 16, wherein the amount of the
arginyl-glutamine dipeptide, or precursor thereof, is sufficient to treat or prevent the

condition.

18. A method for the prevention or treatment of a condition that is selected
from retinopathy of prematurity, diabetic retinopathy, vascular proliferative
retinopathy, or proliferation of abnormal vascularization, in a patient, the method
comprising enterally administering to the patient a composition comprising arginyl-
glutamine dipeptide, or precursor thereof, in an amount that is sufficient to treat or

prevent the condition.



