ABNORVAL | NTRACCULAR PRESSURE TREATMENT RELATED APPLI CATI ONS

This application clains the benefit of priority to US application
61/011,561 filed January 18, 2008, which is hereby incorporated by
reference in its entirety. FIELD OF THE | NVENTI ON Thi s
invention relates to nethods and conpositions for treating or
reduci ng high or abnormal intraocul ar pressure. BACKGROUND

I ntraocul ar pressure is the pressure, generally neasured in
mllinmeters of nmer ABNORMAEBINTRAOCHBAR RRESSURE AREAEVIEING r aocul ar
pressure is nmeasured with an instrument called a tononeter. The npst
accurate of which is generally considered to be the applanation

t ononet er REDATED APESTRGIONBe force required to flatten a snmall area

of central cornea after the. eyes have been nunb . I
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ocul ar hypertensive patients prevents or del ays the onset of

gl auconm. tiEteles levabsen nuldedcul ar Hypertension Treatnent Study (OHTS),
was a five yea mgéafﬂ%&@gaﬁ regﬂferie!gkﬁé#a@%gie&@aﬁfraﬁge Bb£210 fabd Bk to 21
ed that o cul ar

The study conclu ring intra T essur e q5|ng _
commer ci ahiny Hgywith tiiglazernppbeaiing abant | inmudemAcegding & tholetien! Epelnstityte of

of develo iertg.tS glhgt%%glrﬁsﬁtﬂteg gly g%%fﬁg%l&aftgdqgﬂra%cél% %‘stﬂze‘}a}/qects between three and

Accordingly, There 1s a nee npositions, particularly natural
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no side effects, that can be used,to r ce hj I :

i nt raocul eraglﬁgeﬂs% uttragt.or I\/&}ﬂ\'ﬁ‘\?n&wﬁﬁﬁ #%%EIQW tely t@%]q}gﬁlg@ p%cgp 1e0¥1 the
t he presefhited s dilawomal ideke heeding dsusk @f bliedhees imgthe hinitad Statesrand other
pressure iLn a.patient conprising admnistering to the patient a

t her apeut i’r@éiftflshzéfifg‘@ttﬁl??e anount of at |east one of an

ant hocyanosi deQcdaphgaitiigyedtudi whera gersnbrisnddviated intheoelaf pfeesuge which
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respecti V@lonal Eye Institute funded a study to determine whether lowering intraocular pressure in
ocular hypertensive patients prevents or delays the onset of glaucoma. This study, the Ocular
Hypertension Treatment Study (OHTS), was a five year random_ized, controlled multicenter
clinical trial. The study concluded that lowering intraocular pressure using commercially
available topical antiglaucoma agents lowered the risk of developing glaucoma in five years

from 9.5% to 4.4%.



I n anot her aspect, the present invention provides pharnmaceuti cal
conpositions for the treatnent or prevention of high or abnormal

i ntraocul ar pressure conprising (1) a therapeutically effective
anount of at |east one of an anthocyanosi de, a proanthocyanidin or a
conbi nation thereof (e.g., therapeutically effective anobunts of at
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According to one aspect of the present invention, nethods are

provi ded for reducing intraocular pressure in a patient, preferably a
human patient, conprising admnistering to the patient a
therapeutically effective anmount of at |east one of an

ant hocyanosi de, a proant hocyani din or a conbination thereof (e.g.,
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at | east one proanthocyanidin) untilT intraocular pressure is reduced.
Accor di ngptepargiéant efiafopd enplamedt wndso Hiermame $ycraganddt, if an@tiraphef the maritime
ant hocyangsi de., ang/,or fn%terll).e ﬁéno@%l@ rtl?eaéﬁxja&cfyéﬁﬁ] ‘F%g}l hdri Q€ piAk bAR(Pinus
extracts conprising g6 re-ant Hocyanosi des and/ or one or nore.
pr oant hocyansteh)nis a regstpred tiadahark belonging A Hormbieg fesearchohtd- divboricneintsa

the patient ha n_intraocul essure,.in east . e ;
bet ween 1§ta?ﬁ[‘]?qu1@e%t l?)aﬂiffxﬁ?ﬁ? I—?é,atﬁ%gr § nmfglmrﬁﬁaé JJE’S%Z%n%}nEngA?{E%e@\%DeBﬁm
21 nm HY HfarBamer Halar OPycheiens®nHaphagREGaich L0, 01, HFhe dwadior afi thiy ekipact

sonme enbodi nenis, . the_ patjent S an int r. pressur in at ...
| east one‘sesyé‘f‘{?%ﬁf ‘“dP"eHP’é‘?J §tﬁtﬁﬁp€§mﬁﬁ‘m§ﬁd§?§§b waﬁtﬁﬁ%ﬁﬁi%ﬁﬂf%?ﬂ United
greater tRaks3maiMRchibia. ORoEGMVARE litkd)8fated PhBfiakdgpeial Converkibn SREE2005. pp.

enbodi nents, the one or npre extracts cgnpri sing . Qne or noye :
pr oant hocyhh-#ilAg. iBetweep|oamd¥eqk ?%@95‘3@%? BW@Y@éﬁn%mﬁs?f{e?ﬁ?fec?‘ﬂémd

plant ext achednsh SutRhRAE WA JaniXd CRAL lerf A @RBISARH PEXAT RGEwST 8 French
extract of apples, peanut ski'n,” wal nuts, ponegranates, tomatoes, .
al monds, meslimpariehderk extrachBeenogarchoae 5Tkl anqdiation gty Aetrse elindcal
pi ne bar kgathbafile) finf 100 ibidfacdf Thi2FNUD: PIsBABE ST OBREGhRSitachA are
yet other preferred enbodinents, the grape seed extract is fromVitis
vi ni f er a pplgphepslic monomerdpbenodic nycintango peidesndchitingrigosides ld).one or
nmore extracts risi 0 ; | 1885, RE2Abd to ref
extract. in propir Pl rChfiall, BRI POk RRNRC A Rre) 3 A tb fo rfer
extract. kmnthscanee @ghooh nHencs, thesedermsdasfused hergintaraioter¢hgngendlm

bl ueberry, cherr cranberry, re r s,. bl er.ry,. bl nt
chokeberry, egﬁ‘ﬁ%/tg?{t Eotan %,naﬁlgg%?ge%%ér,dngr ﬂraag cogéfl“;r alrfé'lt fthel nag"":rrr}é)}rg%\!{n{ne°1 or
pr ef er r ed agibodhdseiet.s, Afthecyadds farautdlored tsubstances tHat @m Mapwistbleufor the red,
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It will be appreciated by those skilled in the art that various

om ssions, additions and nodifications may be nmade to the invention
descri bed above w thout departing fromthe scope of the invention,
and all such nodifications and changes are intended to fall within

t he scope of the invention, as defined by the appended clains. Al
references, paBenirs ‘effuatiedtt aapyti crad i“drsapevticallh effeclive uBning’ of taedrugre
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bark ext r ACEyTImEdo SR IRredrTeR b diEeats ?we)at &%&I%EPP 0@5@9?%4&3“%%@? least
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consder PSR by 1 ORER BESHEVER e 5080 ReIge

nont hs embodiments, the patient has an intraocular pressure, in at least one eye, of greater than 15
mm Hg, greater than 21 mm Hg, greater than 25 mm Hg, or greater than 30 mm Hg.

In some embodiments, the one or more extracts comprising one or more
proanthocyanidins is a plant extract. In preferred embodiments, the plant extract is a pine
bark extract, a grape seed extract or an extract of apples, peanut skin, walnuts, pomegranates,
tomatoes, almonds, tea, hawthorn or cocoa. In more preferred embodiments, the pine bark
extract is from a pine of the Pinus pinaster species. In yet other preferred embodiments, the
grape seed extract is from Vitis vinifera species.

According to some embodiments, the one or more extracts comprising one or more
anthocyanosides is a plant extract. In preferred embodiments, the plant extract is a red fruit
extract. In some embodiments, the red fruit extract is from blueberry, cherry, cranberry, red
grapes, black cherry, blackcurrant, chokeberry, eggplant, orange, raspberry, or redcurrant. In
more preferred embodiments, the red fruit extract is from Vaccinium myrtillus.

In some embodiments of these methods, the therapeutically effective amounts of the

at least one anthocyanoside and at least one proanthocyanidin administered is between 0.5

and 10 mg/kg/day.



Decrease in ocular pressure* Increase in ocular pressure Visual

acuity Study G oup (Pycnogenol (r) and Mrtoselece) 25.2; SD 3.1 mm Hg
19/ 20** 0/ 20

In certain preferred embodiments, the patient has ocular hypertension. In particularly
preferred embodiments, the ocular hypertension comprises the following symptoms: (2) an
intraocular pressure greater than 21 mm Hg in one or both eyes as measured by applanation
tonometry on 2 or more occasions; (b) an absence of glaucomatous defects on visual field
testing; (c) normal appearance of the optic disc and nerve fiber layer; and (d) open angles on
gonioscopy, with no history of angle closure.

According to another aspect of the present invention, pharmaceutical compositions
are provided for the treatment or prevention of high or abnormal intraccular pressure,
comprising (1) a therapeutically effective amount of at least one of an anthocyanoside, a
proanthocyanidin or a combination thereof (e.g., therapeutically effective amounts of at least
one anthocyanoside and at least one proanthocyanidin), and (2) a pharmaceutically acceptable
excipient. According to certain preferred embodiment, the at least one anthocyanoside and/or
at least one proanthocyanidin is one or more extracts comprising one or more
anthocyanosides and/or one or more proanthocyanidins, respectively.

In some embodiments, the one or more extracts comprising one or more
proanthocyanidins is a plant extract. In preferred embodiments, the plant extract is a pine
bark extract, a grape seed extract or an extract of apples, peanut skin, walnuts, pomegranates,
tomatoes, almonds, tea, hawthorn or cocoa. In more preferred embodiments, the pine bark
extract is from a pine of the Pinus pinaster species. In yet other preferred embodiments, the
grape seed extract is from Vitis vinifera species.

In some embodiments, the one or more extracts comprising one or more
anthocyanosides is a plant extract. In preferred embodiments, the plant extract is a red fruit
extract. In some embodiments, the red fruit extract is from blueberry, cherry, cranberry, red
grapes, black cherry, blackcurrant, chokeberry, eggplant, orange, raspberry, or redcurrant. In
more preferred embodiments, the red fruit extract is from Vaccinium myrtillus.

In some embodiments, the compositions are administered at a dosage of 50 to 500
mg/day of at least one proanthocyanidin or an extract comprising it and 100 to 1000 mg/day
of at least one anthocyanoside or an extract comprising it.

According to some embodiments, these compositions are for the treatment of ocular
hypertension. In preferred embodiments, the ocular hypertension comprises the following
symptoms: (a) an intraccular pressure greater than 21 mm Hg in one or both eyes as
measured by applanation tonometry on 2 or more occasions; (b) an absence of glaucomatous
defects on visual field testing; (c) normal appearance of the optic disc and nerve fiber layer;

and (d) open angles on gonioscopy, with no history of angle closure.
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No change Pycnogenol (r) Goup 24.9; SD 2.9 mm Hg 4/18* 0/ 18 No change
Mrtoselect(r) Goup 25.1; SD 3.0 nm Hg 5/18* 1/18 No change

It will be appreciated by those skilled in the art that various omissions, additions and
modifications may be made to the invention described above without departing from the
scope of the invention, and all such modifications and changes are intended to fall within the
scope of the invention, as defined by the appended claims. All references, patents, patent

applications or other documents cited are herein incorporated by reference in their entirety.

EXAMPLE 1

Effects of Pycnogenol® and Mirtoselect® on Ocular Measurements

A total of twenty patients (12 males, 8 females) were used as the study group. These
patients had an average age of 45.8 (standard deviation of 6.5). In addition, 18 patients (¢
males, 9 females) with an average age of 44.7 (standard deviation of 9.2) were used as
untreated controls. 18 patients (3 males and 9 females) with an average age of 46.3 (standard
deviation of 7.3) were used as the Pycnogenol® group; an additional 18 patients (9 males and
9 females) with an average age of 47.6 (standard deviation of 8.4) were used as the
Mirtoselect® group.

The patients were characterized with the following characteristics: (1) the patient had
moderately high-intraocular pressure; (2) the patient had a cup to disc ratio of more than 0.5;
(3) central corneal thickness of less than 555 microns; (4) the patient had minimal or no field

of vision defects; and (5) the patient was not on medication.
Treatment:

Each patient of the study group was treated for a period of three to six months with a
composition comprising 80 mg of Pycnogenol® (pine bark extract} and 160 mg of
Mirtoselect® (bilberry extract) per day. The composition was administered in two doses
(each 40 mg of Pycnogenol® and 80 mg of Mirtoselect®) taken morning and night orally.
The control group was untreated while the Pycnogenol® and Mirtoselect® groups received the
same amount as present in the composition of the study group (Pycnogenol® 40+40 mg;
Mirtoselect® 80+80 mg). The reduction of intraocular pressure was considered positiv.e if

intraocular pressure was reduced by more than 2.5 mm Hg.
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Cains: 1.

USeyd dhae
cul ar

Mirtoselect®
Group

25.1; 8D 3.0
mm Hg

5/18*

1/18

No change

Untreated Group
{Control)

24.6,SD 2.8
mm Hg

0/18

2/18

No change

*

Number of patients with a reduction of infraocular pressure of more than 2.5 mm Hg.

** Indicates significant change both from initial value and in comparison with control,
Pycnogenol and Mirtoselect groups

Comparison of patients treated with Pycnoge:nol® and Mirtoselect® to patients treated
with Pycnogenol® alone or Mirtoselect® alone.

Significantly, we found that the improvements in ocular symptoms were improved in

patients treated with Pycnogcnc»l@ and Mirtoselect® compared to patients treated with either

Pycnogenol® or Mirtoselect® alone. The effect of a combination of Pycnogenol® and

Mirtoselect® cannot be accounted for merely by the additive effects of pine bark and bilberry

extracts alone since the observed effect is higher than that would be expected if the

ingredients were used individually. That is, the reduction in intraocular pressure by using

Pycnogenol® and Mirtoselect® canniot be achieved by the use of Pycnogenol® alone or by the

use of Mirtoselect® alone - regardless of dosage. Because of this, a statistically significant

synergistic effect is achieved when the two ingredients are administered together -

particularly when administered in the ratios disclosed in this experiment.



at | east one anthocyanosi de consisting of Vacciniumnyrtillus
extract; and at |east one proanthocyanidin consisting of pine bark
extract 2 The conposition of claim1, wherein said patient is a
human pgf 3. The conposition of claim1 or 2, wherein said

patient hﬁ%@ﬁpéﬂ%&?ﬁ%ﬂé&ﬁ e%%%?dj 6fa c'o%p%ﬁb%%&l st e%%thogfof‘él{e%ﬂﬁ t

t han 15 composi t1on of erein sard patie

has an bﬂ%ﬁrérﬁ&%‘!ﬁg{ orl%ﬁéﬁl‘r%[l EntrdoBuidt 1e§s%§é m%’i?ah%ﬂ&onﬂfns@x%t ween 15 mm Hg
to . The conposition of claim1, wherein said pine bark

extr aC_tat!lsasf 6mmh®y@1<ﬂasqfe doRgisti iy detmask ﬁ@; HPSekesct; afd The
conposition of claiml or 2, wherein the therapeutically effective

anount satdéast bee @battbastndrecanishog yapos ba® eatrdctt he at | east one
proant hocyani din adm nistered is between 0.5 and 10 ng/ kg/day. 7.

- The conposi tion according to claim1l or 2, wherein said patient is a
patlent wi it h ocul ar pertensjon., 8. The conposition of claim?7,

wher ei n sTJ}eoFOeT&vaﬁlapnﬁ ﬁ'éw én‘éfh??ﬁmc,séhiﬁ%altl%’étslsf‘ll?@wp%% ng synpt ons:

(a) an intraocul ar pressure greater than 21 mmHg in one or both eyes
as neasured by appl anation tononmetry on 2 or nore occasions; (b) an

absences theg#cﬂ#]ﬁégmﬁ (H"Scl%ﬁ'f POLS, Qetbhd Hﬂ?r%l gét!rl&{t glf}% rﬁﬁ tiligghg'culal( ﬁl)esﬁ%, TRat

appear ance o0 tic disc and nerve
least one eye, of greater than 15 mm Hg.

4. The composition of claim 3, wherein said patient has an intraocular pressure, in at least

one eye, of between 15 mm Hg to 30 mm Hg.

5. The composition of claim 1, wherein said pine bark extract is from a pine of the Pinus

pinaster species.

6. The composition of claim lor 2, wherein the therapeutically effective amounts of the at
least one anthocyanoside and the at least one proanthocyanidin administered is between 0.5

and 10 mg/kg/day.

7. The composition according to claim lor 2, wherein said patient is a patient with ocular

hypertension.

8. The composition of claim 7, wherein said ocular hypertensioﬁ comprises the following
Symptoms:

{a) an intraocular pressure greater than 21 mm Hg in one or both eyes as measured by
applanation tonometry on 2 or more occasions;

(b) an absence of glaucomatous defects on visual field testing;



(d) open angl es on goni oscopy, with no history of angle closure. 9. A
pharmaceutical conposition for use in a nethod of treating or

preventing high or abno | i.ntraocul ar essure conprising (1) the
conposii BWmﬁgaHﬁVm3F68£§%ﬁ?hid§Fa&ﬁamvﬁﬁggﬂﬁwgiﬂﬁﬁeuticaIIy

accepta&fe excipient. 10, The. harnqgeq%%paﬂ %ﬁ €3osition of claim?9,
wherein QQPgl ?%ﬁﬁﬁﬂﬁ%%ﬂﬁ“&ﬂ%&%ﬁllEh i?0ESdmHistered at a dosage
of 50 to 500 ng/day of at |east one proanthocyanidin and 100 to 1000
ng/ day of at | east one anthocyanoside. 11. The pharnmaceuti cal

Conmposi an@fnnﬁ&@heraa9cqhg,osﬁ% sk Mn & ﬁ%&ﬁ@dofotfreattihgairiﬁ}gvéhﬁﬁ% afigh or
hypertensi on wherein said ocul ar hypertensi on conprisSes the foll ow ng

Synpt ongbnorrhal) infiodult Hesssutt asmpfisiggure greater than 21 nmHg in one
or both eyes as neasured by appl anation tononmetry on 2 or nore
occasi ond) the(do)npasitiab s€mueofoflaigisdu® amdt ous defects on visual field
testing; (c) normal appearance of the optic disc and nerve fiber
| ayer; &Rdaphamaspeticalygreeptable yeWiedécopy, with no history of angle
cl osure.
10. The pharmaceutical composition of claim 9, wherein said pharmaceutical composition is
administered at a dosage of 50 to 500 mg/day of at least one proanthocyanidin and 100 to

1000 mg/day of at least one anthocyanoside.

11. The pharmaceutical composition of claim 9-10, for use in a method of treating
ocular hypertension wherein said ocular hypertension comprises the following
symptoms:

(a) an intraocular pressure greater than 21 mm Hg in one or both eyes as measured by
applanation tonometry on 2 or more occasions;

(b) an absence of glaucomatous defects on visual field testing;

(c) normal appearance of the optic disc and nerve fiber layer; and

(d) open angles on gonioscopy, with no history of angle closure.



