4 May, 2006 1 METHOD FOR CONTROLLI NG ANG OGENESIS | N ANI NVALS FI% d of the
I nvention This invention relates to nethods and conpositi

controlling angiogenesis in an animal. Mre particularly, the present
invention relates to 5 materials and nethods for the treatnment of di seases
i n which angiogenesis is a factor. Mst specifically, the invention rel ates
to nethods and materials for controlling; angi ogenesis by the use of
conmpounds which interact with galectins. Background of the Invention 10
Medi cal science has recogni zed that anglogene3|s is an inportant factor in

the initiation anﬁHGch)ﬁ BN : di sease

condi tions. As used 1 . : > ; eration
and growth of new bl ood vessel ) m@omﬁdmgﬁ,@; organ. Under nor nal
physi ol ogi cal conditjons, hunans and other aninmals only undergo

angi ogenesis 15 in Vé’ﬁymé’p‘ét,qﬂf reates de tmethedsdand comppsitiens For cantwliiige,

angi ogenesi s | e | et al oni c
degel gpment §n0§1 Q%Jﬁg‘# h g ?or e :fo(rilhé)% pt%“@%&pﬁ’se l{}gﬁeggfﬂwgﬂ%%fﬁ?ﬁ {?y and
pl acenta. 5The prteiekandmetiod3i fop tHeasdaiméit of dResses i Ot gBhdsByBQ I N a
nunber of disegse states, and jn _ many instances, the pathological damage

associ at ed wi t FCPRe Most shecifically; é‘!eat"é'ﬂml%fel%esuﬁ‘?c@ﬁﬂm@ laad materiaby évesi s.
Bot h [ d h
"l ar nanner- R SRAbEAeE by LRGN ST ufbobud M Rl OREEC . ren °

simlar manner pericytes, surroun
menbr ane, forngadepind.l ary bl ood vessels. Angi ogenesis begins with the
erosion of the basenent nenbrane by enZ}/mes rel eased by endothelial cells

and 25 | eukocytes. The endoth tighne the | unmen of bl ood

Sti il amS"F haube MGl EQE’?%%%ER??‘? R B E s o BB .
basenent nenbrimrbe 1r'ﬁhehoxmagcl/at ippglifertioe dfos e "rupiilsedtof Giverst hdisdaae ent

bl ood vessel, (§ e the endotheljal cells undergo mtosis and proliferate.
The endot hel i §PPAlions, A usgd herein th oM ABBIOBANREE meangthe geapratiomend | oops,

creating new BIARH YESRR' Hlood vessels into a tisswe or organ. Under normal

physiological conditions, humans and other animals only undergo angiogenesis

15 in very specific, restricted situations. For example, angiogenesis is normally
observed i wound healing, fetal. and embryonic development, and in the
formation of the corpus luieu-m, endometrium and placenta. The process of
angiogenesis has been found to be altered in a number of disease states, and in
many instances, the pathological damage associated with the disease is related

20 to uncontrolled angtogenesis.

Both controlled and uncontrolled angiogenesis are thought to. proceed
in a similar manner. Endothelial cells and pericytes, surrounded by a basement
membrane, form capillary blood vessels. Angiogenesis begins with the.erosion

X - of the basement membrane by enzymes released by endothelial cells and
25 leukocytes. The endothelial cells, which line the lumen of blood vessels, then
protrude through the basement membrane. Angiogenic stimulants induce'the
endothelial cells to migrate through the eroded basement membrane. The
migrating cells form a “sprout” off the parent blood vessel, where the
endothelial cells undergo mitosis and proliferate. - The endothelial sprouts

30 “merge with each other to form capillary loops, creating new blood vessels.



4 May, 2006 2 Creation of the new m crovascul ar systemcan, piti . Or
exacerbate di sease conditions. Persistent, unregul ated angt % occurs

inamltiplicity of disease states, tunor netastasis and abnormal growh
by endothelial cells and supports 5 the pathol ogi cal danmage seen in these
conditions. The diverse pathol ogical states created due to unregul ated

angi ogenesi s have been grouped together as angi ogeni ¢ dependent or

angi ogeni ¢ associ ated di seases. Therapies directed at control of the

angi ogeni ¢ processes could lead to the abrogation or mtigation of these
di seases. 10 QBg,RARPIR: fby MnifovaaimurMieal o hifline ok eysnebits disamoul ar
neovascul ar di Sease his di sease is characterized by invasion of new bl ood
vessel s i nto tdvadiionsict ures of the eye such as the retina or cornea. It is
t he nost comon cause of bl ness. and is.i y twenty
eye diseases. In ngfés‘?tE‘FtaP’éra & Iaglgm&g%eéﬁe‘sr]c\ép s ﬁ% I?Eléﬂyﬁa‘ggg?rg% Eg&:\“ sual
problems 15 ar t&aﬂﬁﬁ&} R¥tadiid mrﬂwohnafgrahﬂflbpeactﬁ:hhahamdllsamdespnm%gh
defects in Bruc menbrane with proliferatjon. of fibrovascular. tlssue
beneath the rehe maihotmggnbdamaypsltenelﬂi these eonghitingieni Ehegdivsie palhalpgi

associated with diabet ting t cor neal
graft rejecti GHREIEY ‘i@lﬁ? gar"ﬂFg'ag%mg{@%#W?n%Ig%@% b dltk?iésflag Q her
di seases and %ﬁgﬂg&heGép&aﬁnﬁfdr%hgibg\émbhsmfarﬁdxséh@esnéﬁmnw dlracmltaton

i ncl ude, but ar li'mted to, epidemc_ _keratoconjunctivitis, .vitamn

defici ency, c&nnm:ltoﬂthmsnglomnmcemﬁ‘iﬂé lead, tgthe phrogation, et P’btfg 3liPRy; ¢

keratitis, pter Yh%s keratitis sicca, Sjogren's, acne rosacea,
phyl ect enul osi%% %g']ﬁ Pis, Mycobacteria infections, lipid degener ati on,

cheni calygbuns, bacihisl karpleebs. a f diBeak thediated, blyelammgmmsl é dentact i ons,
25 herpes zoster infections, fligrot ozoan infections, Kapasi ?‘ sar@gnﬁ
Mboren' s ul cesovaSerar discase. Ahisgisease deghatartanizednby mYaIPR AT neR WP8F ysi s,

rheumat oi d art hrlléﬁl!?t[s) tgesg[mmn rﬁfe?fltﬁg%ﬁe s&(ﬁl 3hd Feruhﬁb?corhﬁa'*ums théeassmer ' s

sar coi dosi s, nson | Sease, penphigoid, radial.
keratotony, ghdnfoRl &dé offWfrdnedsehd tit Givolvdd i appmﬂsnaeblot}v&me@yw th
retinal /chor0| dal neovascul ari zation include !
' diseases. In age-related macular degeneration, “the associated visual problems
15  arecaused by an ingrowth of chorioidal capillaries through defects in Bruch’s -

membrane with proliferation of fibrovascular tissue beneath the retinal pigment

epithelium. Angiogenic damage is also associated with diabetic retinopathy,
_retinopathy of prematurity, corneal graft rejection, neovascular glaucoma and
retrolental fibroplasia. Other diseases and conditions associated with. corneal
20 neovascularization include, but are not limited to, epidemic
. keratoconjunctivitis, vitamin A deficiency, contact lens overwear, atopic
keratitis, superior limbic keratitis, pterygium keratitis sicca, Sjogren’s, acne
rosacca,‘phylectenu'losis, syphilis, Mycobacteria infections, lipid degeneration,
. . .chemical bums, bacterial ulcers, fungal ulcers, herpes simplex infections,
25 herpes zoster infections, protozoan infections, Kaposi’s sarcoma, Mooren’s
ulcer, - Terrien’s marginal degeneration, marginal keratolysis, rheumatoid
. arthritis, systemic lupus, polyarteritis, trauma, Wegener’s sarcoidosis, ‘scler.itis,
~ Stevens-Johnson disease, pemphigoid, radial. keratotomy, and comeal graft

- rejection. - -
30 . Diseases associated with retinal/choroidal neovascularization -include,

‘but are not limited to, diabetic retinopathy, macular degeneration, sickle cell



but are not limted to, diabetic retinopathy, macul ar degeneration  sickle
cell 4 May, 2006 3 anem a, sarcoid, syphilis, pseudoxanthdﬁégﬁbégﬂxtun]
Paget's di sease, vein occlusion, artery occlusion, carotid obstructive

di sease, chronic uveitis/vitritis, mnmycobacterial infections, Lyne disease,
system c | upus erythematosus, retinopathy of prematurity, Bal es disease,
Behcet's di sease, infections causing 5 a3Jetinitis or choroiditis, presuned
ocul ar hi stopl asnosi s, Best's disease, myopia, optic pits, Stargardt's

di sease, pars planitis, chronic retinal detachnent, hyperviscosity

syndromes, ¢ X OkARITSIcHid, (SyBhiES, PRAARRIONAS SastiARTTPPALERS | Afkise, QeltfT

di seases i ncl ude, b_ut are’ n ted‘ to, di_seases assocl at gad Wi t
rubeosi s ( neovasclusian, akty occladion, lvarotidiobefrucive dikiessea skronicaustis/viQitisy t he

sonor el Dol bR B 5 BB KBRS PR
angi ogenesi s i sethiify of piendterityBACY Bidedsh, BEHBHTBISGA, Rittdlont bsinghe bl 0od

vessels in the synovial [ining of the joints undergo angi ogenesis. In
addi ti on tho fornfeHpitiseor chowiditis, presunasdk oculah distéplesmisisaeBestls dis¢ase, rel ease

fact d £ i hat. | ead t wt h
cart i1 age dest PUR o BUEnctene SHENUS, GHiseth: | R BB e SO o0l el y
contribute to, dansnhat thypeividcabify sfidfordy, %ﬂo%ﬁsﬁ%sib,nfrhﬁﬂﬁ%ﬂtp%ﬁﬂaﬁr

rheumatoid arthritis. Factors associated with angiogenesis nmay al so have a
role in 20 ostawpicationst i sOthenaliseasasyimchngen, dht tane notolimited \toe dligegses

angi ogenei c-rel at e factors contributes t.o t de ucti@n of the.,joint.
A a Pater st B Wil 1Bh st @cvaptiiciizali, b e R S50 it shsta
formationg Thesyaheuibn6rmalPr6lifeation T filiiavasBilay 6/ Fibroul aissad thcllRfidg HEt i on
could halt the progress of the disease and provide relief for persons

suffering wi t Homms efprelifsrative vigrposatinepathy.l anmati on may al so i nvol ve

pat hol ogi cal angi o s Suech. di.sease st at.es -ulceratiy i.fis and
& oh < d seace.shasenes iseasy By BRGelRiE T BRiste dbaie ety b1 oo
vessels into themiatdit ureitic] SThE Blood BREied HRS$yhovial Miagigeof dle jofitect i on
found in South America, can_result in a chronic stage that is

char act er i zed VBderge @npogengsison I faddition oaformingoneie | vageulag aptwerks, the

15 endothelial cells release factors and reactive oxygen species that lead to pannus
growth and cartilage destruction. The factors involved in angiogenesis may
actively contribute to, and help maintain, the chronically inflamed state of
rheumatoiﬂ arthritis.

Factors associated with angiogenesis may also have -a role in

20 - osteoarthritis. The activation of the chondrocytes by angiogeneic-related

factors contributes to the destruction of the joint. At a later stage, the
"angiogeneic- factors would promote new bone formation. Therapeutic

intervention that prevents the bone destruction could halt the progress of the

disease and provide relief for persons suffering with arthritis.

25 Chronic inflammation may also involve pathological angiogenesis.

Such disease states as ulcerative colitis and Crohn’s disease show histological

~‘changes with the ingrowth of new blood vessels into the inflamed tissues.

Baﬁonellosis, a bacterial infection found in South America, can result in 2

“chronic stage that is characterized by proliferation of vascular endothelial.ccils.

“300 - Another paiho]ogicai- role associated with angiogenesis is found in



30 Anot her pathol ogical role associated with angi ogenesis is foggg ! n 4
May. 2006 4 atherosclerosis. The plaques formed within th bl ood

vessel s have been shown to have angi ogenic stimulatory activity. One of
t he nost frequent angi ogeni c di seases of childhood is the henmangionma. In
nost cases, the tunors are benign and regress without 5 intervention. In
nore severe cases, the tunors progress t8 |arge cavernous and infiltrative
forms and create clinical conplications. Systemc forns of hemangi omas,

t he hemangi onmat oses, have a high nortality rate. Therapy- resistant
hemangi omas  exiftrobdlélosis 2Nt plh§ues feaieddwithinhth emap @f tblesl vassalehavey  in
use. 10 Angiogenesis is also responsible for damage found in hereditary
di seases such besnGhown tobansrangiogenic ginBlatosy aehvilfer edi t ary henor r hagi ¢
telangiectasia. Thig is I nher .t i .ch [y bl e
smal |~ angi onas, tuﬁBT‘ sofg °bﬁ"8§‘dk’8§‘%“§ﬁ‘%’%ﬁgg’ége%%g‘%ﬁigrﬁgfga?ggw aEHeep f ound
in the skin angMrens "RTRioaNesses,Ofiectuntors ampdeniph byd epgressawithout
(nosebl eeds) or 15 gastrointestinal bl eeding and sonetines with pul.nmonary

or hepatif arintervestionolis nforeseyere capgseths Jumacs grow%dm&%%ﬂ%‘“@ id tunor

formati on and .netastasks.. . Angi b | at ed
with several s’gﬁftﬁ‘%f’ ﬁrrt?@s S%Qﬂc %ggr%hglﬁ%[g%%?%%%ﬁgs %ﬁgﬁ'tgggﬁg ggfcsjﬁcja, Ewi ng
sarcoma, neur qRhpsgeihs, dtdhdRanpidnncses,Char. a Aighmortatity mote. eXherapy-wi t hout
a bl ood supply to provide,K nutrients and renove c&{!’*‘ﬂ]ar w?.stes. jynor s in
whi ch angi ogemresistantj hemangjommas xist ithat |carnot bg treatad 1erapUEREHE Y unor s
such as acoust.i ¢ .neuroma, neurofibroina, trachoma and pyogeni ¢ granul onas.
Prevention of "éHEﬁ‘ogenesi s could halt the growth of these tunors and the
resul t anfg damage t qridiggenBiisak aldd 1@spontiblet er plaamgacfound hbereditay. |t
shoul d be noted that angi ogenesis has been, associated w th bl oogl- .born
tumors such adliseasek esichs as aRgleWepsi-Rendl Aiseass, opr tch??‘?ﬁl\#f”ﬁ' EBOFRagIe .

di seases of the bone parrQw i ' n ' [ ' Riywhi t e
bl ood cells 6"@%’1&1%"?336% u%%@’%%%@ﬁn%gﬁ#egﬁ%é ?rlllg%q??{zledrrp if“i‘&“"ﬁ'&?d
clotting, andangiomas, tumors of blood or lymph vessels. The angiomas are found in the

skin and mucous membranes, often accompanied by epistaxis (nosebleeds) or
15 gastrointestinal bleeding and sometimes with pulmonary or hepatic

arteriovenous fistula. ‘
Angiogenesis is proininent in solid tumor formation and metastasis.
Angiogeneic factors have been found associated with several solid tumors such
as thabdomyosarcemas, retinoblastoma, Ewing sarcoma, neuroblastoma, and
20 osteosarcoma. A tumor cannot expand without a biood supply to provide
nutrients and remove cellular wastes. Tumors in which angiogenesis is
important include solid tumors, and benign tumors such as acoustic neuroma,
neurofibroima, traéhoma and pyogenic granulomas. Prevention of angiogenesis
could halt the growth of these tumors and the resuitant damage to the animal

25  due to the presence of the tumor.

| It should be noted that angiogenesis has been associated with blood-
bom- tumors: such as leukemias, any of various -acute or chronic neoplastic
diseases of the bone marrow in which unrestrained proliferation of white blood
. cells ‘occurs, usually. accompanied by anemia, impaired blood clotting, and
30 . enlargement of the lymph nodes, liver, and spleen. _It is believed. that



30 enl argenent of the |ynph nodes, liver; and spleen. It i eli that 4
May, 2006 5 angi ogenesis plays a role in the abnormalities— ne
marrow that give rise to |eukem a-like tunors. Angi ogenesis is inportant
in two stages of tunor netastasis. The first stage where angi ogenesis
stimulation is inportant is in the vascularization of 5 the tunor, which
allows tunor cells to enter the bl ood streamand to circul ate throughout
the body. After the tunor cells have left the primary site, and have
settled into the secondary, netastasis site, angiogenesis nust occur before

the new tunor r o] an of
angi ogenesi 5. couERErealy s aziRa the bABHRRIES i BERRE AR ol B0k o
possibly 10 cdmleakemiaékertempisastic growth at the primary site. Know edge

of the role of angiqgenesis, in the maintenance and netastasis of tunors
has led to a progno ECRSISCAAPORat i v stagesaefctiamor mesastasisp ukhe first

neovascul ari za t compnti ng
the mcr ovesselhlagenm t ygllgjill eh%&?saﬁggﬂgt?éﬁ} ﬁq%’“\fﬁﬁtslﬁﬁ gntgé q&%ﬁﬂng&wn ot
neovascul & i zathednmbn wlnulaallm tinsaselle ar aitérofe bloddnét@aml sidetb cirbulate

e wth tunor, recurrence. Control

m crovessel densi to.correla
of angi ogenesi %w\ﬁaﬁe ﬁﬁ’é@?ﬁé‘”ﬁ@ﬁeﬁ Ig have l?ﬁdbgﬁ'ﬂﬂa@hm?ﬁ apchhave
recurrence of {egdtiHfPie seco%la ORRBERLR sits, :ﬁal h&Y I ﬁ c]'i}lr ﬁgfop?ﬁhm

physi ol ogi cal processes such repro uctlon moun
Angi ogenesi s |Ix¢“arlumnpmanag|bwsnn¢ éxpand20 ﬁlmrbﬁire opmanhcﬂi 99 ¢ontiohpfant ati on
of the blastula after. ferid {esgat on. Preven ngl ogeneS| s.coul d be
used to i nducdMBIERRFSIH R Eﬂ@EIPr‘?Y\?BV%ﬂ? B@meléo R #nd Pﬁfﬁﬂ%}}ﬁt ation
by the bigst UldBntahl e 8% IRYE Wi s#d- In wound healing, excessive
‘repair or fibroplasia c a detrinental” side effect of surgical

procedures and may mm“da;gedfdheemk:e:rfbamgldgdmmﬂﬁl ahgi mgatenance. akdlhesi ons
bovel obat T uc TR Sppts Bdedad aimspamAte iwﬂcaawoga‘?ééé’a'ste Efnﬁa i sease
i that T egar o ihe oo e BRziion Ik O e B, B Ao e B o™
t her api es whi g¢1mamg dhpabligovessel density in the area of the most - intense
15 neovascularization in invasive breast carcinoma. A high level of microvessel
'density was found to correlate with tumor recurrence. Control of angiogenesis
by therapeutic means can lead to cessation of the recurrence of the tumors.
Angiogenesis is also involved in normal physiological processes such
as reproduction and wound healing. Angiogenesis is an important step in
20 ovulation and also in implantation of the blastula after fertilization. Prevention
of angiogenesis could be used to induce amenorrhea, to block ovulation or to
prevent implantation by the blastula, thereby preventing conception.
In wound healing, excessive repair or fibroplasia caﬁ be a detrimental
‘side effect of surgical procedures and may be caused or exacerbated by
25 angiogenesis. Adhesions are a frequent complication of surgery and lead to
" problems such as small bowel obstruction.
Clearly, the d‘evelopmeﬁt and. progress of many disease conditions can
be controlled by controlling the process of angiogenesis. In that regard, the art
: ‘has made many attempts to develop materials ‘aﬁd therapies which are capable
30 ‘of controlling angiogenesis. However, many materials which appear promising

in vitro have proven to be relatively ineffective when applied .in vivo.



30 'of controlling angi ogenesis. However, many materials which appear
promsing in vitro have proven to be relatively ineffecti&mal%pplied

.in vivo. 4 May, 2006 6 Furthernore, various of such materials have been
found to be unstable, toxic, or otherwise difficult to enploy.
Consequently, there is a need for nethods and materials capabl e of
control ling angiogenesis in a reliable nm#hner. The present invention
recogni zes that galectins play a significant role in 5 noderating
angi ogenesi s. The invention further recognizes that conpounds which
interact with galechins Abus 8N bic milefifs Have BESH fiuadIo ibe unsiable, toxic,
angi ogenesi s plays a rdle. Eri ef Description of the Invention There is
di scl osed her eion othereishaifficolt te empley.| Copsequentby dhessiis aj reedfor Nu't?ﬁ@ani sm
The net hod conprises the st f administering.t. t ' a

t her apeuti cal | ?n@F‘P@E'PE\PépaﬁgBﬁ‘f’o"g‘f‘)ﬁlg’gca&'ﬁi?gﬁ'h%ls\/\ﬁiacﬁéﬁ%l?qg\gga%%ma gal ectin.
In specific enbodi ffﬁehﬁm thivdntieh R ehiz6sthht/ga2bdting iplayea significamdoledmpr i ses
a substantially denethoxylated pol ygal acturonic acid which is int Srrupt ed
with rhasnoseniodeiating snglogerssiser Thednventier furthes reepgnitnsthatgompeunds
characterized as.15.a pol] ynaric .backbgne. | Loe | nt
t her ef r om whi cﬁ’?’ dé“te'gﬁ%ti a aéec?@; mgﬂlatcgg@%lngseég acc?tg' ggigagr g’:ﬁggiaﬁose
unit. ‘I n speci i fnd : lehe, conpound conprises a nodified pectin,
and particul araﬂr%(c)ﬁe?ié%%ﬁ%ﬁ?ir%s conprise pH npdified pectin, enzymatically
nmodi fi ed pectin or thernal |y Brieih RPLPE e Inveniep ¢ her apeutical |y

ef fective conpound [ be ,adm nj stered or.ald : pmeal |y or
by injection. In pa %Eﬂﬁ g’rscg" EPrﬁ@n? e e%{hcg%lgggﬁlg?%%?d ,égg‘?sﬁi.ﬁfhgf t he
present jpnventi.ofichs e REthed chmpHsécie efep Wil adminktridgnenhieotgamsme
neovascul ari zati"on. The 1 nvention al so includes (_:orrp_oands fo]r conH ol ling
angi ogenesi s i thempewttsabiy ieffective rmeenat ob gsompaund nduchjeings 19 2 Spleeth et onal

portion which is .aperapl to bhind to ar ¢ r i-0dj ey Of a
gal ectin, and %W‘ggcﬁﬂa@‘ﬁ'ﬂlﬁ@?ﬁ g?‘f’al?hem 3&?‘%‘)& éﬁ?&g%}él S @%erngb‘fée]ﬂ?o denature a
protein. Det aidgetaipInT dethdthokyRited PolygaMemidni acid which is interrupted with

rhamnose residues. In other instances, the compound'may be characterized as

15 a-polymeric backbone having side chains dependent therefrom which side
chains are terminated by a galactose or atabinose unit. In specific instances,
the compound comprises a modified pectin, and particular modified pectins

“comprise- pH modified pectin, enzymatically modified pectin or thermally
‘modified pectin. -
20 ' The therapeutically effective compound may be administered orally,
. transdermally, topically or by injection.
. In particular embodiments, the therapeutic treatment of the br_csent
invention is directed to diseases which are dependent upon neovascularization.
The invention also. includes compounds for controlling angiogenesis in. an
25 animal. These compounds inciude a first fanctional portion which is operable
to bind to the carbohydrate binding side of a galectin, and a second functional
portion which is operable to denature a protein. ‘
| Detailed Description of the Invention
- The present-invention recognizes the role of galectins in angiogenesis,
30 - and.provides a therapeutic material which will advantageously interact with

galectins so as to moderate or prevent the manifestations of angiogenesis-



The present invention recognizes. the role of galectins in_angi ogenesis,
30 and provides a therapeutic material which wll advant ag@Meract

with galectins so as to noderate or prevent the manifestations of

angi ogenesi s 4 May, 2006 7 dependent disease. Specifically, the present

I nvention recogni zes that particular carbohydrate materials will bind to
or otherwise interact wwth galectins and7zthereby nodify their interaction
with cellular structures, and thereby control angiogenesis. 5 Galectins
conprise a famly of proteins which are expressed by plant and ani nmal

cel |5, and whi cliphidith isdlel 2CSPEdiAeuRHIRE SprelliF Syl rBdoghils Dt OUnC

on cell surfaces I'n cytoplasm™ an
mol ecul ar wei grprarncnlan" hearigpihydratd niaeripds M11129m34td<d>r dtherwiseiteact arfnﬂul nity
for fi- galactosjde coptainin ials, and ha,vebenfoundto play

i nportant rol e$? ifﬁt 35, rqlﬁﬁ”g’é' g’@%i‘é?‘éd?@ﬁ“’ﬁ‘i‘ Jeils selularcgtrestyres, and,

gal ectin- 3 ar e gsp@fl dohrol 4B HRAICT this famly which have been found to
interact with various celldlar structures, and gal ectin-3 has been
denonstratded to pr o&leehmgnn;gmnesfamilmofmiotm whitch| aze gapressed by plae known

to bind gal acto and, o h.si. e ars tro, .those s l e
sugalrs a?e not a‘f‘ﬁ%‘f’ﬁ‘ﬁleﬂ‘ftlr ‘fﬁ'ﬁ fcﬁé@ b\géla SI%Frg I H\é;ed?fﬂ S’Fsl |m;
vivo. Wil e nofouni 9hided shHa&@ ih%j:%blé% aﬁﬁfiﬁ‘ékeédeﬁﬂlar fts! MR tlﬁ{réa]t‘erGOf

presurme that such relatively smal’l 'sugdr nolecules are I ncapable o

bl ocki ng, act |malr:clrigt; weighbincths gu@p,ralaangmtdfé&%tbled theyt bavaecani affinivy fdz fet her
s for the

ortions of the t|n r.otein her ore referred 2Q. materi
D act | ce of t st foRsRiRk Ersriolh aus BATS besriGrRd o RisY BRPREH "0k ch
contain ap- aCt:hVaenﬁiﬁbﬁC&f BioRighdl ﬁssoc%s&@r Glléin- Pﬁﬁd \gmeﬁﬁnh%s SedRwhat

hi gher nol ecul ar wei ghts than siiple sugars. Such ecul es preferably have
a m ni mum nol asenmbers ofthighfamdty vehlcllt hasrtbeammmdltomg:acawdh m@ustopﬂuhal ly a

m ni mum nol ecuyl ar, wei n f 30 000 dal tons..

specifically 8{"’3 tgfeF'e%’irﬁ?IE‘fIf";fg B@&?ﬂrmrﬁﬁ”&? e %Pﬁgﬁf "f anges. A

preferred cl agsgrpf therapeutic materi aI s conprises oligoneric or polyneric:

speci es having one_or nore sugars such as gal actose or arabi nose
While galectins are known to bind galactose and other such simple

15 -sugars in vitro, those simple sugars are not therapentically effective in
moderating angtogenesis in vivo. While not wishing to be bound by
speculation, the ihventors hereof ﬁresume that such relatively small sugar
molecules are incapable of blocking, activating, suppressing, or otherwise
interacting with other portions of the galectin protein. Therefore, preferred

20 materials for the practice of the present invention generally comprise molecules
which contain an active galectin binding sugar site, but which have somewhat
higher molecular weights than simple sugars. Such molecules preferably have
a minimum molecular weight of at least 300 daltons, and most typically a
minimum molecular weight in the range of 300-2,000 daltons. Some

25 specifically preferred materials have yet higher molecular weight ranges.

- g A preferred class of therapeutic materials comprises oligomeric or
polymeric species having one or more sugars such as galactose or arabinose
pendent therefrom. The oligomeric or polymeric backbone may be synthetic or

_ organic. Materials of this type are disclosed in U.S. Patent No. 6,423,314 the
30 disclosure of which is incorporated herein by reference. Such materials will

- preferably have a molecular weight in the range of 300-50,000 daltons. It



pendent therefrom The oligoneric.or polyneric backbone mag be synt Qetic or
organic. Materials of this type are disclosed in U S. Pat 23, 314

the 30 disclosure of which is incorporated herein by reference. " such
materials will preferably have a nol ecul ar weight in the range of

300- 50,000 daltons. It 4 May, 2006 8 should be kept in mnd that there is
sone i nherent uncertainty in nolecul ar ﬁbight nmeasur enments of high

nol ecul ar wei ght carbohydrates, and nmeasured nolecular weights will be
somewhat dependent on the method used for neasuring the nolecul ar weight.
Mol ecul ar wei gBhsul@ibecKephei @iind Htat thas dsl same nﬂlmremanmﬂttgmtyemsmpmm s, and
such techniques are known in the ar terlals fa||I&9 mﬁthln

this general cMeight Beqsurereats of }éﬂbw&él"}’?éﬁ &5y gl measur
pol ygal act ur O”hf%&t%']a‘} Qﬁ%ﬁ@oﬁﬂ 'B%V Sifdew ﬁderLe&i %%n&ﬁé@%@éd tfger ef rom

It is believed erla ?nstye term nal gal act ose or
ar abi nose uni tmeﬁaﬁﬂtg%ehrMHMhWe@tkbmmulnrmbngSwegé)Bm g basest @l ns. The

remai ni ng bul k of the nol ecul e pate es the . co action in
noder ati n§ |m1ﬂﬁ§0%9’§ﬂ%ﬂwr|°@§%ﬁ’93“&h@° QUESAR) %‘ggl @F@‘?‘habove t he

inventors, while no n\énr%,{)]ﬁép e e| t mﬂ% Wthﬁp%glg?hé@pdaspgd,mﬁigstmat t he

remai ni ng bul k of t eracts w remai ni n?l portions of
the galectin pgxﬁts&hﬁal&jldér@&thq:uyﬁtcﬂ@ygdimtmnwla@ backbone kayipg 1 96!”9$Qm 15

thereto. Materials of this ge er al e crlb I S
her ei nbel ow, . ¥Adues perdepbthge ?ﬁ? J‘s%‘/‘ ‘H’aﬂ“@ m?ysgﬁ %s 0 th| s
gener al COWDGU",..nEPy ealiEioRé BP Uriflnaaduil plrdiit 'ﬁ’oxﬁ%@rlﬂaclébdd% bind to

principles of t BESERt i nvention. , Gle -> X' -Y (
- [ a- D- GalpA- ( Iga{éctlﬁ) pmtanﬁal WB&qrenﬁﬁuﬂ'g abulk of dhe [raclecule| mm@mqates the

-->4)-a-D@&@1p4 T
)- pcompound’s action in moderating immune system response, and as discussed

)

hereinabove, the inventors, while not wishing to be bound by speculation,
believe that the remaining bulk of the molecule either interacts with remaining
portions of the galectin protein and/or prolongs the binding of the sugar portion

15 thereto. Materials of this general type are described by formulas I-V
hereinbelow, and it is to be understood that yet other variants of this general

- compound may be prepared and utilized in accord with th‘e:_ principles of the

present invention.

p-D-Galp— X, —Y @
~[a-D~Galpd— @1 ~> 4)~a—-D~-Galpd], -
| )
20 - X f m

a—L-Arap

. —[z-D-GalpA-(1 — 4)~a~-D~Galp4], -

: s o
Xon | ()
B~D~—Galp

“wheren> 1.



fi-D-Glp where n 4 May, 2006 9 /I-D@&lp 4, X,_, 4. -la-L-Rhap-(1->
4)-a-D&E1pA-(1--* 2)]" wheren ? 1. a-L-Arap y XA (M—ﬂ&uap-(l->
4)-a-D-Gl pA-(1--2))" where n > 1. 5 Pectin is a conplex carbohydrate
having a highly branched structure conprised of a pol ygal acturonic
backbone wi th nunerous branching side chains dependent therefrom The
branchi ng creates regions which are characterized as being "snooth" and
"hairy." It has been found that pectin can be nodified by various

chem cal, enzymatic or physical treatnments to break the 10 nolecule into
substantially denethoxyl ated

smal | er portions havi @, | inearized,
pol ygal act uroni c backB%?]e vr\;@t"ﬁ pendent side chains of rhamose residues

havi ng decreased branchi ng.wLThi s material is known in the art as nodified
pectin, and its efficacy inytreating cancer has been estabfiyshed. U S
Pat ent 5, 895, 784, the discl'o%Ure of which is incorporated hefein by 15
reference, describes nodifikd pectin materials, techniques for their
preparation, and use_@f_trhe s (R a L fo@F vari ous cancers.
The material of the ‘%4kp3@t G(Ii;i?‘ )esérﬂegﬁ?sﬁgghgz%r epared by a pH
based nodification procedure in which the pectin. is put into solution and
exposed to a swheadl. programmed changes in pH which results in the
breakdown of the nolecule to 20 yield therapeutically effective nodified
pectin. The material in the 784 patent is nost preferably prepared from
citrus pectin; althoughL+#rams to be understood

2 :
Ko V)
2 |
~[@~L~Rhap—(1 — 4)-a~D-Galpd-(1->2)}, -
wheren> 1. _
5 Pectin is a complex carbohydrate having a highly branched structure

| i'c:omp'rised of a polygalacturonic backbone with numerous branching side
chains dependent therefrom. The branching creates regions which are
characterized as being “smooth’ and “hairy.” It has been found that pectin can
be modified by various chemical, enzymatic or physical treatments to break the
10 molecule into smaller portions having a more linearized, substantially
demethoxylated polygalacturonic backbone with pendent side chains of
rthamnose residues having decreased branching. This material is known in the
“art as modified pectin, and its efficacy in treating cancer has been established.
U.S. Patent 5,895,784, the disclosure of which is incorporated herein by
15 refercnce; describes madified pectin materials, techniques for their preparation,
| and use of the material as a treatment for various cancers. The material of the
“784 patent is described as being prepared by a pH based modification
‘procedure in which the pectin is put into solution and exposed to a series of
prog'raminsd changes in pH which results in the breakdown of the molecule to

20 jriéld therapeutically effective modified pectin. The material in the ‘784 patent -
is most preferably prepared from citrus pectin; although, it is to be understood
that modified pectins may be prepared from pectin starting material obtained



that nodified pectins may be prepared from pectin starting mater'! i:
obt ai ned 4 May, 2006 10 from ot her sources, such as apple t he

i ke. Also, nodification processes may be acconplished by enzymatic
treatnment of the pectin, or by physical processes such as heating. Further
di scl osure of nodified pectins and techgbques for their preparation and
use are also disclosed in U S. Patent 5 5,834,442 and U.S. Patent
Application Serial No. 08/ 024,487, the disclosures of which are

i ncorporated herein by reference. Mdified, pecfins of thjs type eneral ly
have mol ecul ar TR PE soHeheSYCh (Age2nple pedin pR %ﬁ‘gﬁn,kgﬂd“}é%‘ftﬁag?’ér red

group of such Lal : ;ﬁﬁd! bt t 15
ki | odal ton, an o%ééeg[ﬁaﬁﬁ?g@%@xlgﬁ%?w ri aiczﬁ%ég@bg %@%C@Pgﬁ’ e\fe%ht of
10 appr oxi mat elpyiysical lprdoastat suoh asAeatie r Futlet disclodurgrod mpodifiedspecinsrandr i al s
has a nolecular_ weight in the range of 15-60 kg, with a particuyl ar. group
of these mtemcamgu?ﬁa%?rngwa Wﬁp%etemafmwsamwiﬂﬂ W@cfﬁa%@’ H-Sodalfgt R
wiLh a pasti culsaig LR AS. PRV WodticHRoR Seridl NULOSDI4 A7, TOiscidsurbel. /s

di sclosed in the prior art, suc pectin m?terlal"s have 1
t her apeuti ¢ ef 6f which mgdincvsporated heieqt by otfercaoe e Modifitrbpectiva tof this|typd nt er act

with galectins, includin al ectin-1 and_gal ectin- 3,..a {n that,regard
al so have effg"ﬂ’%";{ﬁ’i Ha"cco?ﬂ(*??ﬂlfar r‘?‘E)c’Q#@e‘&s hEe ¢ ngispi g‘ﬂ%da?tﬂnvﬁ?%ﬁ

angi ogenesi s i iy tg%g{g esBRbulaP Wikt OF about

angi ogenesi s Clgrﬁf’eggﬁg%%ﬁg %gbéﬁﬁolrsﬁhgn%\é)&eéf;hined yct he uge of ig}rri[t)di.fai g%l pectin
mat eri al s and bihdailodwton; amd snenpecific ZPoupofmaletialsihab agedleatamesightels e

terial b dm nj d [1y; b i nt i Nj ' : by.
e Al o TR e S L o D FLLBNSROUS Lk O b
into an arthr 'ﬁlblﬁcdl?‘lgvkighi h ﬁﬁ"ﬁgﬁ?%ﬁﬁ%ﬁkd,t\bﬁh B Lhid kS groliBofifese

adm ni stered topica , as Int orm of eye drops, nasal sprays,
oi ntnents or trhaetialk baving s anoletulrrrweaighttinithpxange af20-46 kds with aqpartsgulage| i very

i scussi on’ hadoHER BRPRR &SR BT Ao IO apeut | o mat orf al 5. based
upon modi fied pectis distlostd it Thd Hrioh dff, e nbdified pPedfin Ah&eAMNs hdveention
is-not so limted. In accord with'the general principles of .
15 . therapeutic efficacy against a variety of cancers. These materials interact with
galectins, including galectin-1 and galectin-3, and in that regard also have.

_ efficacy in controlling diseases and conditions in which angiogenesis .is a
factor. In accord with the present invention, angiogenesis can be controlled or
moderated by the use of modified pectin materials and other materials which

20 interact with galectins, These materials may be administered oraily; or by
. .intravenous injection; or by injection directly into an affected tissue, as for
example by injection into an arthritic joint. In some instances the materials
‘may be administered topically, as in the form of eye drops, nasal sprays,
4 .ointments or the like, Also, other techniques such as transdermal délivery
25 systems, inhalation or the like may be employed. |
~ While the foregoing discussion has - been primaﬁly directed to
.therapeutic matcﬁal_é.basad upon modified pectins, it is to be understood that
- the present invention is not so limited. In accord with the general principles of
.. the present invention, any member of the Broa‘d;classof compounds which can.
30 . interact with and block galectins may be emplp“yed,io treat immune moderated

. diseases. These materials, in a preferred embodiment, comprise carbohydrate



the present invention, any nmenber of the broad cl ass of cog&gundﬁ ﬁQiCh can
30 interact with and bl ock _gal ectins nmay be enployed to tr

noderat ed diseases. These materials, in a preferred enbodi nent, conprise
carbohydrate 4 May, 2006 11 materials, since such materials are lowin
toxicity and exhibit strong interaction wth galectins. Mdified pectin
mat eri al s conprise one particularly prefddred group of carbohydrate
materials. Likew se, synthetic and sem -synthetic anal ogs thereof such as
pol ygal acturonic acid materials may be simlarly 5 enployed. Yet another

class of materimiteriflé, silt@ sRElemarRtials AHEBW iANoEETP AnE&GhibiMRtGZUAREcHbN Ch have
a first portion, which is typically a carbohydrate, and which is capable

of binding to gethestlpetins. Mpeified pectin wetcoaly ogmprise enevprdisularly psefeed es or

ot herw se noder s kh VAN f.a pr L 1. i econd 1 kon need
not be a car bo@(S atog ‘%rr\t%)%&grﬂkecé?‘ragﬁa e aﬂ#ngF’l g?"t\ﬁﬁt?‘:c%ggrsc?gg'sﬂ%?’%icg or
ot herw se denatnilegs theesfegrhnis pblygalatieionic abidr hiiteri@lsamagChé \similgly ti on of

the galectjin protein, or an active portion of another protein which
interact’s i t hMROYEl ectin. Such materials include active species such as

sul fur or other Ch@le?%?ﬂne?'cggﬁgfsgmg{eﬁgﬁ ol d]é’l &@9%}&%& %Hﬁ"%f,ig%othi ol s,

sul fhydryls 15 and the €. I' V€ Specl es rnise
groups, thi ocymolicakes wiitk ihwvd a figstq@enions  whithl éhpeéallgndcirbehydrdte,. andhe
conmpounds descri’b d, above can .be provi ded as pharmaceutically a cﬁpt abl e
fornul ati ons u¥ Wg i sapahle of drindag He dalertivsuioingd (e ok secgpd d}"él%}”@c skill in.

the art. Thesehatviisady 88nAR0 IAME BoSldiiRy O p SpRdRT dpiodesia |0 20

general , the conbinations rmay be adm ni stere topi cal, transdernal,

oral, redbal. pmtiganesd astebe § eadohydrare rand aan wdmpsish @unatereluiwhioh cross
I ntramuscul ar),, .route, In addition, the conbiFat I ons may .he incorporated
into bi odegr adHikSeor pihepiss denatness; the segment ot Rrofeld FUNRANES n qtXe

conmpound, the : | ' ' , I.Cl f r ug
ol Tvory i s qdSTSATE! eEdin jrfRl:20k 3 dofyd BOiindfriohel prdte hidh
bi odegr adabl e mpistagtyewish drecatdetins Sudematedald dnainddmdive Epaciesesualinmd sulfurn det ai |

B o e ol iyt <ol Fh SSRASE sl P
15  “and the like. Other active species may comprise cyano groups, thiocyanates,
alkylating agents, aldehydes and the like.

The compounds described above can be provided as pharmaceutically
acceptable formulations using formulation methods known to those of ordinary
skill in the art. These formulations can be administered by standard routes. In

20 general, the combinations may be administered by the topical, transdermal,

| oral, rectal .or parenteral (e.g., intravenous, subcutaneous or intramuscular)

route. In addition, the combinations may be incorporated into biodegradable

polymers-allowing for sustained release of the compdund, the polymers being

_ mmplanted in the vicinity of where drug delivery is desired, for example, at the

25 site of a tumor. The biodegradable polymers and their use are described, for
' - example, in detail in Brem et al,, J. Neurosurg. 74:441-446 (1991).

) The dosage of the compound will depend on the condition being

© treated, the particular compound, and other clinical factors such as weight and

N * condition of the patient and the route of administration: of the compound. It is

30 to be understood that the present invention has application for both human and

veterinary use: For oral administration to  humans, a dosage of between



treated, the particular conpound, and other clinical factoEi sucg ﬁi wei ght
and condition of the patient and the route of adm nistrat

conmpound. It is 30 to be understood that the present invention has
application for both hunman and veterinary use., For oral admnistration to
humans, a dosage of between 4 May, 2006 approximately 0.1 to 450

ng/ kg/ day, preferably between approximtety 0.5 and 50 ng/kg/day, and nost
preferably between approximately | to 20 ny/kg/day, is generally
sufficient. The fornul ations include those suitable for oral, rectal,
ophthal mic S épprokingitely O.hto @50 tmg/kp/day, prefarabdyrbetveten, appaeximately fiscal

(i ncl udi ng bucca nd _syblingyal),. vagi nal arenteral (ingludi
subcut aneous, 'H{ @nﬂ?ﬂ@fﬂv‘g’y and H{‘)F‘a B?R"lgﬁﬂeﬁpﬁﬁqx‘mﬁ h gt? eal and
epi dur al ) adm #gggy g gréené;mysgfﬁ&gml at ons may conveniently be presented

In unit dosage prepared by conventional pharnmaceuti cal
t echni ques. Such temwumaéaumslmdudelmhqsnesusﬂabls for asal, rgetaly ophthslmic

associ at i nth Jve_ ingredient and t arnaceu r{s) or
exci pi ent @?ﬁ\ﬁ‘gﬂ%r’%‘f' V%f??g ordp%qag}ef%ﬁsnag% ‘o g?cglgchgé%rué@o#% y and
intimtely br | AGliRgha)) L vhgARP OfF 9£ﬁcﬂﬂarau f\@n@ﬁdlhgesubbmﬁaﬂaeﬁﬂuamﬁsbular qui d
carriers or finely di'vided solid. carriers or hoth, and then,

necessary, shaplrﬂgmotm jptrodiumal, ingratracheal atlﬂomld@fﬂ)t h@nmﬂ%@@ﬂl’ | rT\hént i on

sui table for adm ni stration sent & ret S such
as capsul es, g%g@go%rm{qéﬁqrgteglegggﬁg pﬁﬁﬁtgﬁ rﬁlﬁﬁ“ ‘%?%ed 0?12' demgyg%'munt of
the active i ngr&Ar&INdy coveRtidAlpRimateutigilassiniesaSush hiliqueinolude
suspensi on in an aqueous |iquid or a non-aqueous  |iquid; or as an

oi | -i n-vidk er Itheyustep eoilllmmng)rmt? msmlatiqn dhe  aptivesiagredisat aandy theg

. bol us, et c t abl et.. de b jatfRki geal Iy
vm' th one ﬁh Péoclx E@L‘o?% g%?g% ?P‘Jb?&r?'g] may beggprepar ed
by conpr eSSI Bfbpated By Sﬁhﬁﬁ)ﬁﬁiyemiﬂi(iﬁthﬁﬁelyt bﬂng’iﬁFI ¥ iap@eRtionnthe dctive
a.free-flow ng 1Porm such as a powder or granule optionally mxed with a

bi nder, | ubri umd:entrveth ligqdd ganrigesar ﬁp}y@@ymtsphécarggmq@ﬂb@pw@n@r
(rjnlacszﬁﬂlzl ng agﬁ?ﬁp@%?&ﬁgfng%%@y be made by nolding, in a suitable
15 Formulations of the present invention suitable for oral administration
may be presented as discrete units such as capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or
granules; as a solution or a suspension in an aqueous liquid or a non-aqueous
liquid; or as an oil-in-water liquid emulsion or a water-in-oil emulsion and as a
20 .7 ‘bolus, etc.
A tablet may be made by compression or. molding, optionally with one
- or more accessory ingredients. Compressed tablets may be prepared by
- compressing, in a suitable machine, the active ingredient in a free-flowing form
. such as a powder or granules, optionally mixed with a binder, lubricant, inert
25 diluent, preservative, surface active or dispersing agent. Molded tablets may
be made by molding, in a suitable machine, a mixture of the powdered
_compound moistened with an inert liquid diluent. The tablets may be
optionally coated or scored and may be formulated so as to provide a slow or
- . controlled release of the active ingredient therein. )
30 . .. Formulations . suitable for topical. administration .in the mquth mc]ude

- lozenges: comprising the ingredients. in a flavored basis,. usually sucrose and



conpound noi stened with an inert liquid diluent. The tabl e&z may, Bﬁ
' sl ow

optionally coated or scored and may be fornulated so as t

or controlled release of the active ingredient. therein. 30 ..
Formul ati ons suitable for topical, admnistration in the nmouth include

| ozenges: conprising the ingredients. in a flavored basis, usually sucrose
and 4 May. 2006 13 acacia or tragacanth;l3astilles conprising the active
ingredient in an inert basis such as " gelatin and glycerin, or sucrose
and acaci a; and nout hwashes conprising the ingredient to be adm nistered
in a suitable Lighid ghdanff pafilleSebRphaRS (e WehiAdinBrdddént P Bh fiitht basis .
admnistration to the Skin may be 5 presented as oOintnents, creans, gels

and pastes conpuchsangelatio pndjrglpéesing arosuseoseaand récatiayr agdi mopthwashes
el .very systemis

pharmaceutical acceptable carrier referred tapical .

a transder mal B%{?%WP’@HFH!%‘% t?%ge%{@pggerreédﬁpa[sgﬂgggiga i %er ed.

Formul ations for repdrjuladidnd RuBibl& b0 piday aBministesiont RdtiRsSskin ndy be
suppository with a suitable base conprising, for exanple, cocoa butter or a
salicyl at & Fopmaientedias pintments.atseams, gels aad pasteschomprisinghe sngredipntteps t he
carrier is a Sl i.nel ud I 0 havi. a,p i cl.e,skze, for
exanple, in thaé(ﬁ}ngg@éeq &013 ﬁﬁn%g%é%ﬁn?%c\ﬁgtﬁélev\%dgﬁgi sAa n%tf érﬁ:égt %o'j;(‘g%?i n the
manner in whi cieligeif Systéin 1 2 agtiisiérfiabrtch icoftainirgy thepingredivhnltat bon

t hrough the nasal passage froma container of the powder held close up to
the nose. Sui tadpimstesdnul ati ons, wherein the carrier is a liquid, for

adm ni stration, as I I S it RfAY, Sy.pa p. | ncl ude
aqueous or oily sof&ﬁ?%lﬁesf&{ogf f?ﬂel%giéfi %‘Lernl?l'"lgreol g'rli??)a Egrﬁu?%sgﬂ;‘gnis sdui tabl e
for vagi @l agoppdkitdryakitona suidblecbass eompiisig,afor e28mpRs TacoaEbuttet anmons,
creans, gels, pastes, foans or spray formulations containing in. addition
to the activesglifyletadi ent: such carriers as are known in the art to be

appropriate.. Fornu ' ' for el -on:.i.ncl ude
aqueous and non-a %@%ﬁgwﬁé%é?%ﬁ%gg%ﬁ@%ﬁ@nbwﬁé%%gﬁt ain

anti oxi dant s, soli¥inelidear soarsepoder R/ 5 patidleStde) forexutiiptd) in thedanget he

formul ation isotonic with the . . . . . ) ]
of 20 to 500 microns which is administered in the manner in which snuff is

15 ‘administered, ie., by rapid inhalation through the nasal passage from a

container of the powder held close up to the mose. Suitable formulations,

wherein the carrier is a liquid, for admi'xﬁstraﬁon, as for example, a nasal spray

or as nasal drops, include aqueous or oily solutions of the active ingredient.
Formulations suitable for vaginal administration may be presented as
20 pessaries, tampons, creams, gels, pastes, foams or spray formulations
. " ¢ontaining in.addition to the active ingredient such carriers as are known in the

art to be appropriate. |

~ Formulations suitable for parenteral administration include aqueous and
non-aqueous sterile injection solutions which may contain antioxidants,
25 ‘-Buﬂ‘ers, bziéteriostats and solutes which render the formulation isotonic with the
" blood of the intcnded' recipicni; and aqueous and non-aqueous sterile
" “suspensions which may include suspending agents and thickening agents. The
~formulations may be presented in unit-dose or multi-dose comtainers, for
" example, sealed ampules and vials, and may be stored in a freeze-dried
30 (lyophilized) condition requiring only the addition bf the sterile liquid carrier,

- for example, water for injections, immediately prior to use. Extemporaneous



bl ood of the intended recipient; and aqueous and non-aqueous sterile
suspensi ons whi ch may i ncl ude suspendi ng agents and t hi cke® s. The
formul ati ons may be presented in unit-dose or nmulti-dose containers, for
exanpl e, sealed anpules and vials, and may be stored in a freeze-dried 30
(l'yophilized) condition requiring only the addition of the sterile liquid
carrier, for exanple, water for injectidﬁs, | mredi ately prior to use.

Ext enpor aneous 4 May. 2006 14 injection solutions and suspensi ons nay be
prepared fromsterile powders, granules and tablets of the kind previously
descri-bed. Pr efiajectiéh Lsalutwdma@aumnmmtdagnlse prapatdto fronc eteril powders dai |y
dose or wunit, daily sub-dose, €¥1 relna ove rﬁflted or an appropriate

fraction ther ecianules and tablets 94 th RFEiqus ﬁ&F@t‘ﬂ It should be
understood that in 6}49&%@%&%&{@% fbRGNISEHRS (RABE chﬁfdhﬁﬁé ¥ daifpRbdeced

above, the formulati'ons o sent 1 nvention may Include other _agents

conventi onal i nnithdaiby $ubrdosenap lneegnambve oeditad, mrqua]IﬁTopIGﬂtmﬁlaaluﬁrbﬁheEeﬂ >
question, for exanple, those suitable for oral administration may include
10 flavorihg agéthesadnppisierediagredietti ated with coneal neovascul arizati on

that can be treatedy gemaf g 'ﬁﬂd%r@towﬂla?"ﬁﬁédlhoh%’% inpedioms pattichidilyar e not

limted to, di abetlc reti nopat retinopathy of prematurity, comeal graft
rej ecti on, neowsmtivhal abogbaﬂned'nmdattbms@ﬁ' it preserit mv&nﬂoplrm mi‘}l“déﬂﬂlfé

k t t t 1. 15 f
N oot o oy a1 t PSRt Gpvanpnal WoWE s haying agard PO Pinm, FamiEige ?Fcca,
Sjogren's, ac ns %ﬁgﬁ‘c%} eﬂi‘ﬁ(ﬁl@chﬁ)@y'sﬁﬁhﬁe oY rhl héminibraivRafiap’ malude

i nf ections, egenerat1on, chem cal buns, bacterial ulcers, fungal
ul cers, Hér pesﬂsvonﬂgmgeﬁtaf ections, herpes zost er i nfections, protozoan

I nfecti ons, Kaposi'g.sarcong, .NMpor s _ul.cer rrie

degeneration, 20 nmarieAs aﬁw}ﬂ?ﬂoﬁﬂymﬁlﬂm Prﬁ?’b @?5% ﬁﬂrfated
system ¢ | upus,g, R:in}( rt& qht ?résent YEAREGT IR hRR BQY Q&Shéﬁ liffiteq" fo} idfabetic

St evens- Johnson | se nphigoid, radial Kkeratotony, and corneal graft

rejection. Di smanelsathgssmtmthy wif tplnemﬁunir)'alcwm@a} @rafhirejcelinrm eavasenlant i on
ot B a®t optaaconn and ollonth Broplaifs pRht KoMK HRuv S, Hilfuin At 27

15 “deficiency, contact lens overwear, atopic keratitis, superior limbic Kkeratitis,

pterygium Keratitis sicca, Sjogren’s, acne rosacea, phylectenulosis, syphilis,
Mycobactenia infe;:tions, lipid degeneration, chemical burns, bacterial ulcers,
fungal ulcers, herpes simplex infections, herpes zoster infections, protozoan
infections, Kaposi’s sarcoma, Mooren’s ulcer, Terrien’s marginal degeneration,
20 marginal keratolysis, trauma, theumatoid arthritis, systemic lupus, polyarteritis,
Wegener’s sarcoidosis, scleritis, Stevens-Johnson disease, pemphigoid, radial
- keratotomy, and corneal graft rejection.
" Diseases associated with retinal/choroidal neovascularization that can
‘be treated according to. the present invention include, but are not limited to,
25 _diabetic retinopathy, macular degeneration, sickle cell anemia, sarcoid,
syphilis, pseudoxanthoma elasticum, Paget’s disease, vein occlusion, artery
- occlusion, carotid obstructive disease, chronic uveitis/vitritis, mycobacterial
~ infections, Lyme disease, systemic lupus erythematosus, retinopathy of
- prematurity, Eales® disease, Behcet’s disease, infections causing a retinitis or
30 - choroiditis, presumed ocular histoplasmosis, Best's disease, myopia, oplic pits,

Stargardt’s disease, pars planitis, chronic retinal detachment, hyperviscosity



25 di abetic retinopathy, macul ar degeneration, sickle cell anem a, sarcoid,
syphilis, pseudoxanthonma el asticurn, Paget's disease, vei n%llse%g’—%
artery occlusion, carotid obstructive disease, chronic uveitis/vitritis,
nycobacterial infections, Lyne disease, system c |upus erythematosus,
retinopathy of prematurity, Eales' disease, Behcet's disease, infections
causing a retinitis or 30 choroiditis, priésumed ocul ar hi stopl asnosi s,
Best's di sease, nyopia, optic pits, Stargardt's disease, pars planitis,
chronic retinal detachnment, hyperviscosity 4 May. 2006 15 syndrones,

t oxopl asnosi s, a - |.As h CAddt. Qﬂlﬂ:ﬁ idi.seay

i ncl 5de, but argé‘}hﬁ%?pels’l %%@?Fg%ﬁa%gggghgs odé?%?]zad W t%atrl%éogiegér
(neovascul ari zadiseasesoinchide, bunk hee) natnimiled das discasas esbeinted wathabibeesisl

proliferation of fibrovascular. gr fihrous tissue including,all,for of 5
proliferative PE%Y %Zﬁg%tq{yﬁle\m@gﬁ)aranﬂrdﬁﬁﬂse“ésc'?ﬁiq%atbgd G ehnimabet es.

D seases assocCibgfdralibh Nof NERBVAschf | MR tisak Bfclbdingt 68 Rmb hef
conposi tions and methods of the present invention. Diseases wth synptons
of chroni & i nf Ipselifetativevitnactetivepathyf, Waether ornot bsspeiatediwighndigbetesich as Crohn's

di d ul ti liti i asi S, . ' ' d id
arthri b o 10 Ang oliraeectased 300 Findi AREREIRE el B R B e or

di seases have kbmp6spidHRhnd TR&hsdY SMhs praabatdnvationn Disngerivith Bympidhisnuous
formation of capillary sprouts to maintain an influx of inflanmatory

cel I's. The i nf bfigshramig inflarersationeinchude irflammatanniave! Wiscases sugh aiCrodn’s

granul omas and ;t hus, Lntains the chronic inflamatory state. ,l.ahi bition
of angi ogenesi QISWG taﬁgalgfﬁ‘i%b?i ﬂﬁglﬁsp%aﬁfﬁﬁ%ﬁ%&% a‘bc; %%@%?’és%ﬁbﬂgnvent i on
woul d prggent AhgiokéHesmtid QHe)Péi]gﬁlGﬂt thétrtheve lchivhfc infdmadatetyididesset hevedhsease.

The conpositions and net hods of the present invention can be used to treat
patients with ¢ommemmalls ghisnice infiimmativasdensods 5 @mniistows dergstige oind

ul cerative col jitis. Both ohn' s. di sease and-ul ¢ tivie Collll

characteri zed %llfﬂ?’ gs:‘?{%ﬁi?é “?%‘F?B‘rﬁ?a{’ﬁ?f% ogﬁ?iﬂc "é'?{?ééﬁ%lssr sﬂé% ?ﬂ\@?‘iaaégs sites
in the gastrgiedeasd bk iiflanshatoly QNS pfodiice pRGERI0NSs GRaATIAG] falntsss thy chroni ¢
grannl omat ous i nfl ammati on t hroughout the gastrointestinal tract, consisting

of new capi | |dugnie inflammateny staten d knhibition of angiegenesist by Hiq eompassiapscel | s.
15 = and methods of the present invention would prevent the formation of the

granulomas and alleviate the disease.

The compositions and methods of the present invention can be used to
treat patients with inflammatory bowel diseases such as Crohn’s disease and
ulcerative colitis. Both Crohn’s disease and ulcerative colitis are characterized

20 by chromic inflammation and angiogenesis at various sites in the
gastrointestinal tract. Crohn’s disease is characterized by chronic
- granulomatous inflammation throughout the gastrointestinal tract consisting of
new capillary sprouts surrounded by a ‘cylinder of inflammatory cells.
Prevention of angiogenesis by the compositions and methods of the present
25 ‘invention inhibits the formation of the sprouts and prevents the formation of
' granulomas. '

Crohn’s disease occurs as a chronic transmural inflammatory disease
* that most oomménly affects the distal ileum and colon but may also occur in

L any part of the gastrointestinal tract from the mouth to the anus and perianal -
30 - area. Patients with Crohn’s disease generally have chronic diarrhea associated

“'with abdominal pain, fever, anorexia, weight loss and abdominal swelling,



Preventi on of angi ogenesis by the conpositions and nethods of the Eresent
25 invention inhibits the formation of the sprouts and pr

formati on of granul onas. Crohn's di sease occurs as a chronic transnural
infl anmat ory di sease that nost commonly affects the distal ileum and col on
but may al so occur in any part of the gastrointestinal tract fromthe
nmouth to the anus and perianal 30 area. R&tients with Crohn's disease
generally have chronic diarrhea. associated wth abdom nal pain, fever
anorexi a, weight |oss and abdom nal swelling, 4 May, 2006 16 Ul cerative

colitis is al SQRaGlOMIfis BUSPE Chidro, roRbjesERhilarARGry hse uitkiafee

di sease arising in the colonic nucosa and i's characterized by the presence
of bl oody di ardiseese aribig nntht aetomiompcbsaweld idicheraeieszad by thenprgsence 0
extraintestinal . 5 manifestations such as skin | esions. Such |esions are
characterized @}“"dp’ﬁiﬁlﬁﬁﬁation and angi ogenesi s and can occur at nany sites

other than the gastei NhAKhARIy! 'RAfel TdiScaS@NPAlSe t ishow aestraimestadd of the
present invention are also capable of treating these |esions by preventing
t he angi odenesimsnifestations r suthcan gkihdesionst uxSush leipns nrat ehajadtaized Bhd t he

hat i's char adbiamBaE e, Sreipgenehe SO, AR orit A piek g TR iy s case

granul onas of oidpomnicikinfasRt Mahe lc@iposituid Aidemethoddof tedyresendintventiont he
synpt ons depeng on the site of the granul omas and whet her, t he ,di sease is

active. The gramudlsneepablaof treating s jesions by pyevsging thecangiogearsss o ut s
provi di ng a constant .suppl f o 15 infl t I conposi tions and
net hods of thef P@E%H’(“Fﬁ%?ﬁf‘g orglcggsl%dg%{legﬁhefg %%%E’T c inflammatory
cordi ti ogg associ at ggcoliddis PFOT histhér  EfFoMit ashfamiBatoky n disthseathal  iss

another. chronic and recurrent disease that is characterized i) p(zﬁ/ul es
and pl aques of chasactesiged 8 acwultisystewngranwomptous disosderat The ZH0 ‘%’li’ysn 20

o000 Vo2t REEERGh Uk DM B0 B Bt e phAhgtmetie 0

to the presentip3}€8F tepranulomas and whether the disease is active. The granulomas
- are created by the angiogenic capillary sprouts providing a constant supply of

15 = inflammatory cells.
The compositions and methods of the present invention can also treat
the chronic inflammatory conditions associated with psoriasis. Psoriasis, a skin
- disease, is another. chronic and recurrent disease that is characterized by
papules and plaques of various sizes. Prevention of the formation of the new
20 . blood vessels necessary to maintain the characteristic lesions leads to relief

- from the symptoms.
Another disease which can be treated according to the present invention
 is theumatoid arthritis. Rheumatoid arthritis is a chronic inflammatory disease
 characterized by nonspecific inflammation of the peripheral joints. It is
25 ‘believed that the blood vessels in the synovial jining of the joints undergo
angiogenesis. In addition to forming new vascular networks, me.endoﬂ}élial
=cells release factors and reactive oxygen species that lead to pannus growth and
- cartilage destruction. The factors involved in angiogenesis may actively
i nﬁibute to, -and-help- ‘niaintain, the chronically inflamed state of rheumatoid
30 arthritis, Another d’i&ease-that can be treated according to the present invention
. are hemangiomas, Osler-Weber-Rendu diséase-, or hefcditary hemorrhagic



‘the bottom ch

I's rheumatoid arthritis. Rheumatoid arthritis is a chronic, infl Eory

di sease characterized by nonspecific inflanmtion of tmaiﬂﬂﬁﬁgiﬁ

joints, It is 25 believed that the bl ood vessels in the synovial |ining of
the joints undergo angiogenesis. In addition to form ng new vascul ar
networ ks, the endothelial cells release factors and reactive oxygen species
that |l ead to pannus growh and cartilaggrdestruction. The factors invol ved
i n angi ogenesis may actively contribute to, andshelp maintain, the
chronically inflamed state of rheumatoid 30 arthritis. Another disease that

can be treated r.ding r nt 1Ny s Q. : | g@@
Csl er - Weber - Reﬁeg%cg?l g‘é@ssé;l%o%pﬁleoggﬁ%?%ﬂl cgrs}n%éri haga‘f%;di“ﬁ@g? 9%18 %,
t el angi ect asi asymil@drhél or bl ood borne tunors and acquired i mune deficiency

syndronme. The principles of the present inventiqon are jllustrated in an
experinental seri eShepinciplesefthe present anvention arediusirateqddp ap sxprignental

car bohydrate npi@r Rﬁﬁch%s%é‘s t]}% PGP h thahyfitib %Hrlbohgdﬂa&h#ngeﬁhln&f hbe
process of angi ogenesis. énbtaxis I's an 1‘ntegral part of angi ogenesis,
and this éxperpressnt Biventivg| Incighibéting the pakces of rgiegénesis. of a nodified pectin
material of the present invention in inhibit,ing a.ngiiqgig nesis., In first
portion of the expdrhemoiass is ap integral part of ARgIERENGHIS; FRsrmeRtal ant

vascul ar endot ' i Rk ( ggﬂf L4 | kn
endot hel i al ce%gﬁg ?hﬂ%@%‘e\?\éééquantt ?’?lae%f. %%Q%g?% Frgér??b}\;vaﬂfséa]!gg%@it ed out
in a transwel linyensibe in dnldbiting pangiegeatsison In tahfirse frortionHolBE eqletimental e gr own

to approxi mately -80% confl uency. The cells were suspended in, basal nedi a
and pl aced in'S??Sré}PFsﬁ,&th ?ﬁg’cee"}éﬁ‘iﬂ"amaﬁfaﬁhé'é?‘i“i?’c B’cfﬁﬁleﬁﬂ’r et%?tﬂ’éerts at

1 | ; i . o i : ded
50, 000 cgjl's nggg@gﬁrh@wa}{%ymnga:%&g@ggﬁggﬂﬁt s RaimiRAdd 1 O

e transwel | e plates i'ncubated for 4
hours at 37C {@ht hexpefifiief0¥aat canshent in Fdiahowelh platac abdtinopreparaléiomenbr anes

2br asi on_and_ Merdter HAVERS Gl e RPuhgh “PROTTEAG Bive BHMTEYuNRG.  Dat a
(oM LB 1L A Wade R0 wEF Y e 30 by g,
crucial to anﬁbmgeatés ceatedBas@obraporingents dti 5&,00@>qebs mmrmad!rt Varying
15 concentrations of VEGF were added to the bottom chamber of the transwgll
plate, and the plates incubated for 4 hours at 37°C with 2 5% CO, atmosphere.
Following incubation, the membranes were fixed and stained. Nonmigrated
cells were removed by mechanical abrasion and cells that migrated through the
membrane were counted. Data from this first experiment is shown in Figure 1.
20 As will be seen, VEGF is a chemotactic agent which induces cell migration,
‘which process is crucial to angiogenesis. Based upon the first experimental
series, it was found that VEGF concentrations of 10-30 ng/ml produce a strong
chemotactic effect. Three runs were made. Data from the experiment is

* summarized in Table 1 hereinbelow.

25 Table 1
1 ng/ml 3ng/ml | 10ng/ml { 30ng/ml | 100 ng/ml
. Samples NEG. YEGF VEGF VEGF VEGF " YEGF
Cell count 123 607 950 1144 898 1650
Cell count 300 766 - 1136 938 1448 901
Cellcount | 250 830 1573 1140 1078
AVERAGE 224 734 | - 1043 - 1218 1162 || -1210




series, it was found that VEGF concentrations of 10-30 ng/pl._pro a
strong chenotactic effect. Three runs were nade. Data fr riment

is 25 sumarized in Table 1 hereinbelow Table | SanplesNEG | ng/m 3 ng/m
10 ng/m 30 ng/m 100 ng/m VEGFVEGFVEGFVEGFVEGF Cel |

count 12360795011448981650 Cel | count 3007@?11369381448901 Cel |

count 250830157311401078 AVERAGE224734104312181162-1210 4 May, 2006 18 In a
second portion of the experinment, the effect of a therapeutic carbohydrate
material of the present invention, in noderating chenotaxis, and hence

angi ogenesi s, was eVmlaiaecsnd pomdoref the gxpedmpnt, Jbel chfepboal @ Hyraperis n

which is commercial ly availabl e from Q es . n
Massachusetts, catfh‘g]@'rd\f?tﬁénaée ?aﬁgﬁ %rﬁsegﬁi’fgﬁ&’ﬁﬁ?’?%dle{-s’%gﬁ%l‘ﬁgﬁe@‘#afmgeri es,
H JVEC cel | s wh&Reiafgioaiesid, wis avdliiadéts \WEhé matediabcovhprisedGnodified pwetingi ng
concentrations of the therapeutic nmaterial, under_ condi tfégns as descri bed

her ei nabove. TWBIcBoAE cHRRIEEICIFHY oRvailable \feom 3GIyreGenesysn 18fe ofr BQptoBs
experi ments, re. i eed v VEG i fin t S 10 0
car bohydrgt e ﬁakés?‘fza Fﬁﬁn@ﬁgﬁg@e&é% tr}?nrren sllg%r \rllgc}ﬁigs&g&grggétﬁ \E/geﬁe%’ont rol.

I'n another grEUVEY celiekigrhittibated @ lastragvelli platebwitle VBGF hargh vavyingmedi um
and no VEGF or therapeutic carbohydrate, and this gé(g_up ser\éﬁg S a
negative contqogrentationyof  Gigntherangutis, yasterialn pader: sppdifions, @8 Jfrscrfed; he

S0, O MR Cr ROl ot YA T ahehpos 1
experiments, cells were incubated with VEGF in the absence of the
10 carbohydrate material, and these experiments served as a positive control. In
another group of experiments, cells were incubated with growth medium and
no VEGF or therapeutic carbohydrate, and this group served as a negative
control. In the remaining experiments, concentrations of the GCS-100. ranging
from 0.001% to 0.1% were employed. The data from this experimental series

15 . is summarized in Table 2 hercinbelow.
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UU4 May, 2006 20 As will be seen, the GCS-100 materi al #%Mhi bi t ed
cell mgration, and the inhibition is concentration dependent. As
established by this experinmental series, the GCS-100 naterial is a potent

i nhi bitor of the angiogenic process, and as such will have utility in the
treatnent of diseases in 5 which angi oge?\Qasis Is a factor. The GCS-100
material is known to bind to galectins which are found on the surface of
cells such as HUVEC cells; therefore, other such carbohydrate materials

whi ch bind to gal ecasmllbelstenhthe GEHd 00 athtdrial strengly inhibitad cell neiggration, i n

of parti oul ar @bt HEheYicnGs rEHraRatoD dePEThe e esREI chY i BlF i 0
YL ) bSOl SR O o apsed Sk e o
angi ogenesi s ammichenizgrecassadd a5 such wilhlmve atifigoinrthe dreaimang of digeases BWsur e,
exanpl es g nd d\ivﬁi((::ﬂsa?ligi%rg]cl?c{sﬁ irsloat falc%orlt.i tfhrégG&§9fb0t Qa%te%réfelsseﬂﬁovivﬁ]\'oe %1' fg but are
| galectins which are found on the surface of cells such as HUVEC cells;
therefore, other such carbohydrate materials which bind to galectins will be
expected to exert a similar effect in inhibiting cell migration and angiogenesis.
The foregoing is illustrative of particular embodiments and features of
10 the present invention. In view of the teaching presented herein, one of skill in
the art could readily prepare and select other materials for use in controlling
angiogenesis and disease conditions. The foregoing drawings, disclosure,
examples and discussion are not limiting upon the present invention but are
illustrative of the principles thereof, It is the following claims, including all

15 equivalents, which define the scope of the invention.

-



illustrative of the principles thereof. It is the follomﬁng ilaigiIJ
including all 15 equival ents, which define the scope of t on. 4
May. 2006 21 CLAIMS: 1. Use of a conpound which binds to a galectin in the

manuf acture of a medi canent for controlling angi ogenesis in an organism
2. Use according to claim1l, wherein said galectin is present on the cell
surface of a tissue of said organism 3. Use according to either of claim
| or 2, wherein said conmpound binds to galectin-1 or galectin-3. 4. Use
according to any preceding claim wherein said conpound conprises a

car bohydr at @.; a1Rg. Use according to cl d@!m 4, wherein said car bohydr at e
conpri ses bra C rate.. 6. Use, according t | ai m 4, wherei

sai d conpoalﬁd C(E)hgn%r%?gecg{@%%&#ﬁgﬁIdeﬁé?rﬁtg%:ﬁWéﬂ fg?&’é‘?%*?gﬁ? 3??5%&}‘: %i‘gr
whi ch is interroptietling anbiogtirss dssh drgmisiues. 7. Use according to claim4,
wherein said conpound conprises a polyneric backbone having side chains
dependent therefto i 4 side.chains hei t erm nat ed by gal actose or

ar abi nose rl%hi t. %e.igfg%larggg(?%ﬂgw TEEFY ﬁ&%‘%@?“é‘?‘ﬁ%*"&ﬁéﬂ%\%ﬁ a tissue of
conprises a nodiad @gaiigatin. 9. Use according to claim8, wherein said

nodi fied pectin conprises a pH nodified pectin. 10. Use according to claim
8, wherein,said,nodified pectin conprises an enzymatically nodified

pectin. 113 UseVsctospidinggiorcitien of diipt 1 qhér whereigzsald W%blﬂé%tq gadectin-1 or
conprises a theanmihyg. nodified pectin. 12. Use according to claim8,
wherein said nodified pectin conprises a nodified citrus pectin. 13. Use
wherein said conpound _has a nol ecul ar wei ght of at

accordi ng 40 cllgl m 1, 5 .
| east 300 %dal {15 2ceprdiag to anygweopding glaim, el said epmpppuad compriseg 8¢

said nodified pectin has a nolecul ar weight in the range of 1-50.

ki | odal t ors, Use according to claim 4, wherein said carbohydrate comprises a branched carbohydrate.

6. Use according to claim 4, wherein said compound comprises a pattially demethoxylated
polygalactoronic acid which is interrupted with rhamnose residues.

7. Use according te claim 4, wherein said compound comprises a polymeric backbone
having side chains dependent therefrom, said side chains being terminated by a galactose
or arabinose unit. ' '

8, - Useaccording to olaim 4, wherein said compound comprises a modified pectin.
9. Use according to claim 8, wherein said modified pectin comprises a pH modified pectin.

10.  Use according fo claim 8, wherein said modified pectin comprises an enzymatically
modified pectin.

11.  Use according to claim 8, wherein said modified pectin comprises & thermally modified
pectin.

12.  Use according to claim 8, wherein said modified pectin comprises a modified citrus |
pectin.

13.  Usec according to claim 1, wherein said compound has a molecular weight of at least 300
dalton. :



15. Use according to claim8, .wherein said nodified pectin S ecul ar
weight in the range of 25-401dlodalton. 16. Use accordi nQMS,
wherein the nodified pectin has a nol ecul ar wei ght of approximtely 2

kil odalton. 17. Use according to claim8, wherein said nodified pectin has
a nol ecul ar wei ght of approximately 10 kil odalton. 18. Use according to

any preceding claim wherein the nedicanent is intended to be adm nistered
by inj ectioid. 19UsdIseomitporodiisith & Owkdréth il SnodMa&y 'anwame&&m? k $u

i ntended to be admi ni tfo;ﬁf i ntravenously. 20. Ulgdec according to c gallli m %3,
wher ei n the nedi @5ttt oqtiMded to be adni ni stered by injection

directly into an affected tissue. 21. Use according to any of clains | to
17, wher ei n1s.he URCicaamRttoicFaii'¥, SRAGIN bAd BodiBAPeRiid ey £ hdIQHRiaE i
Use according to cl aim 2% _Wherein the nedi caﬁren{Bci s Int ende%m or%"lejg}ﬁt if o
opht hal mi ¢ adni’A#estof 4848ddlodaltonse according to any of claims | to 17,
wherein the nedicanent is intended to be adm nistered transdennally. 24.

Use accordimg t QUs@nbcofiing! &' MBind & Quikfei ' ' aren S d
to be admnistered oral ‘\{ 25. Uégvaceé%r |%g&d{ﬁgh§ﬁe§ﬁ§1ﬂlagl ai rrt%ec‘lﬁf&%i@? o
wher ei n t he medi2eRirsimetdy2s kilellled to be adninistered by inhalation. 4

May, 2006 23 26. Use according to any of clainms | to 17, wherein the

medi canent 17s i plengdgidit -adgi nj r n l.y. 27.. Use aecording.to
any of clains 1 to 17, V\getpg‘ihﬂﬁfg’]e%rre ?‘cgagn%rﬁ'fo%?é‘sﬂii %?cérﬁc}’é"a 3 giofsgtlat wefkat ¢
admi ni st ered r etppapiipatedsl 0 kikdaltancor ding to any of claims 1 to 17, wherein
the nmedicanent is intended to be adm nistered vaginally. 29. Use according

to any of ggai nggl : ej i C nt .S int.ended .tq be
adni ni stered as i np %nt a it% bRoddlfy B, “ORERh 12 mBNERASY B Gufided o be
administered by injection.

19.  Use according to claim 18, wherein the medicament is intended to be administered

intravenously.

20.  Use according to claim 18, wherein the medicament is intended to be administered by
injection directly into an affected tissue.

21, Use according to any of claims 1 to 17, wherein the medicament is intended to be |
administered topically .

22,  Use according to clain_: 21, wherein the medicament is intended for ophthalmic
adnuinistration.

23.  Use according to any of claims 1 to 17, wherein the medicament is intended to be

administered transdermally,

24, Use according to any of claims 1 to 17, wherein the medicament is intended to be
administered orally.

25.  Use according to any of claims 1 to 17, wherein the medicament is infended to be
administered by inhalation.



30. Use of a conpound that binds to a galectin in the manufacture of a
medi canent for the therapeutic treatnent of a disease in | . the
progress of which disease is dependent upon neovascul arization in the

ti ssues of said aninmal, wherein said nedicanment decreases the rate of

angi ogenesi s and neovascul ari zation in said tissues. 31. Use according to
cl ai m 30, wherein said conpound binds 20 gal ectin-1 or galectin-3. 32. Use

accordi ng claim30 or 31, wherein i Qnpound conprises .a..
car bohydr a%ée)'. 3@%8 'tlfscgrcg"&%r %{fynﬁte F@"’?ﬁ iﬁﬂldg; ,wr%ﬁ':él? gﬁn‘“@?ﬁ“ﬁir‘%oﬁ“ lg be
conpri ses a br anelisietercdantiipydr ate. 34. Use according to claim30, wherein

sai d conpound conprises a partially denethoxylated polygalacturonic acid
which is ipnterrupted with rhatntose residuyes. 35. Use accordi.ng . to ¢l aim
30, wher ei‘?ft‘sai c %Ykﬂgdt"ci‘}’d‘piq‘} Elé’énsa?%l cgeith theBetier gk s e’é‘ﬁzﬁé" be

chai ns dependenidnfitigERl r@Mlilysai d side chains being term nated by a
gal act ose or arabinose unit. 36. Use according to claim 30, wherein said

conpound ¢ rises a di fied pectin. .
P AP e accorgglg to any & claims 1 to 17, wherein the medicament is intended to be

administered vaginally.

29.  Use according to any of claims 1 to 17, wherein the medicament is intended to be

administered as implantation.

30. Use of a compound that binds to a galectin in the manufacture of & medicament for the
therapeutic treatment of a disease in an animal, the progress of which disease is
dependent upon neovascularization in the tissucs of said amimal, wherein said

medicament decreases the rafe of angiogenesis and neovascularization in said tissues,
‘31, Use according to ¢laim 30, wherein said compound binds to galectin-1 or galectin-3.
32.  Use according to claim 30 or 31, wherein said compound comprises a carbohydrate.

33. Use according to claim 32, wherein said carbohydrate comprises a branched
carbohydrate.

34.  Use according to claim 30, wherein said compound comprises a partially demethoxylated
polygalacteronic acid which is interrupted with rhamnose residues.

35.  Use according to claim 30, wherein sald compound comprises a polymeric backbone
having side chains dependent therefrom, said side chains being terminated by & galactose

or arabinose umnit,

36.  Use according to claim 30, wherein said compound comprises 2 modified pectin.



