ABNORVAL | NTRACCULAR PRESSURE TREATMENT RELATED APPLI CATI ONS Thi s
application clains the benefit of priority to US application 61/01 1,561
filed JarmiarygolBpos2008, which is hereby incorporated byPCeffPe@aoer2sh its
entirety. FIELD OF THE I NVENTION This invention relates to nethods and
conpositions for treating or reducing high or abnormal intraocul ar

pressure. BACKGROUND I ntraocul ar pressure is the pressure, generally
measured in millimeters of mercury (mmHg), of the fluid in the eye.

I ntraocul ar pressure is neasured with an instrunment called a tononeter. The

most accurate of whi BROFMAENNTRAGCOUAHR FRESSURE PREATMBR®! anat i on
tononeter, which neasures the force required to flatten a snall area of

central cornea after the eyes have been nunbed. Normal intraocul ar pressure
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d aucoma i's i'ng cause of blindness in the United States and ot her
i ndust ri al i zed Taslintenties rel@eutoamethydseandaresipositiosclar eatingror aedrsingdnighars

el evated intrao uhar ressure which has not affected vision or damaged t he
st ruct ur e 2BPOTReEGEBRERULE approxi mately 1.5 nillion people in the

United St aé/f(ﬁl(&ﬁb%hﬁfi ng treated wth costly ocul ar hypotensive nedi cations
that carry € potential for serious and even life-threatening side

effects, the Naitiaondir fgssutenstthe pressurengbacrally stcaslyed i déllimerernel wiewuher
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the eyes have been numbed.
Normal intraocular pressure is generally considered to range from 10 mm Hg to 21
mm Hg, with the average being about 16 mm Hg. According to the National Eye Institute of
the U.S. National Institutes of Health, elevated intraocular pressure affects between three and
six million people in the United States. Elevated intraocular pressure is thought to be the
leading risk factor for glaucoma which affects approximately two million people in the
United States. Glaucoma is the leading cause of blindness in the United States and other
industrialized countries.
Ocular hypertension occurs when a person has elevated intraocular pressure which
has not affected vision or damaged the structure of the eye. Because approximately 1.5
million people in the United States were being treated with costly ocular hypotensive
medications that carry the potential for serious and even life-threatening side effects, the
National 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 randomized, controlled multicenter
clinical trial. The study concluded that lowering intraocular pfessure using commercially

available topical antiglaucoma agents lowered the risk of developing glaucoma in five years

from 9.5% to 4.4%.
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or more proanthocyanidins, respectively.

DETAILED DESCRIPTION

Proanthocyanidins designate a group of flavonoids that includes the subgroups
procyanidins, prodelphinidins and propelargonidins. Proanthocyanidins are homogeneous or
heterogeneous polymers consisting of the monomer units catechin or epicatechin, which are
connected either by 4-8 or 4-6 linkages, to the effect that a great number of isomer
proanthocyanidins exist. Typically, the proanthocyanidins oligomers have a chain length of
2-12 monomer units. Proanthocyanidins may be synthesized or extracted from a plant
material. Proanthocyanidins are extracted from plant material by conventional methods using
solvents like water, ethanol or acetone or fluid carbon dioxide. The extracts are purified by
solvent/solvent extraction, ultra filtration or chromatographic procedures. The purified
extracts are concentrated by solvent evaporation, freeze drying or spray drying. Nonlimiting
examples of plant material sources of proanthocyanidins include grape seeds, grape skin, pine
barks, ginkgo leaves, peanuts, cocoa beans, tamarind, tomato, almond, apple, cranberry,

blueberry, and tea leaves.
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chokeberries, grapes, strawberries, raspberries, boysenberries, marionberries, cranberries and
elderberries.  Anthocyanins may be synthesized or extracted from a plant material.
Anthocyanins are extracted from plant material by conventional methods using solvents like
water, ethanol or acetone or fluid carbon dioxide. The extracts are purified by solvent/solvent
extraction, ultra filtration or chromatographic procedures.

A well-known product containing anthocyanins, which is available in. trade as a
preparation of a food supplement under the name Mirtoselect®, is an extract of bilberry fruit
(Vaccinium myrtillus L.). Mirtoselect®, the extract from fresh bilberry fruits (Vaccinium
myrtillus L.), is a registered trademark belonging to Indena S.p.A. Mirtoselect® is a
standardized fruit extract of the bilberry Vaccinium myrtillus L. (Mirtoselect®, Indena S.p.A.,
Milan, Italy). This extract contains anthocyanins and is characterized by a specific and
reproducible HPLC profile.

The terms “anthocyanins” and “anthocyanosides” are understood to refer to the same

compounds. Hence, these terms, as used herein, are interchangeable.
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at | east %‘n? ﬁge‘tb ?5]( ngrrx el-?t,egr g‘tgvgen]'%S mm Hg to 30 mm Hg. According to some
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.
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pr oant hoc tematdésn glmands pess thawthprn 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.

I[n 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 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.
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patients (09 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 positive if

intraocular pressure was reduced by more than 2.5 mm Hg.
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No change

*

Number of patients with a reduction of intraocular 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 Pvcno,qenol® 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 Pycnogenol® 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® cannot 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.
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met hod of cl gitightla theapduLisaIREfREMNe LB dfAdlchR oh@bThnR@thoeRhodife hapeut i cal 'y
effective anounts of at |east one anthocyanosjde and at | east one
pr oant hocy anfrafHhocyanigigor acpmbigatan theregfnd! sajgpiraqcylag pregpuss 1s rediead- one

proant hgcyantili feth&d 18 I @dprisAPREMHidhdinlko Lﬁ@ﬁéﬁemﬁeraﬁéaae&lg%@ﬁé@medi n. 4.

The met hod of claim2, wherein sard at | east one anthocyanoside is an

extract conprmainipiat feﬁséaé‘t anghesy2neside ey depsine pranthieeyaisithod of clai m 2,
wher ei n3sal drlﬂegrigétﬁgﬁ of laifd i?wlf@r@inps%fd' A ast ofte Rfﬁgx?th{i%@?fﬁ iQhn GlflM 2, wherein

sai d patient ~an intraocular pressure, | one eye, of between
15 nmm Hg t o d8npmsingig! lebss oneprearitBooyanitg. t o 2 1nmm Hy, between 2 1 mm Hg to 25

m Hg, Qr b e’h}']gerg&hgéomim Rvﬁer%g‘n sgmamast%he Irnﬁ?cy 1%0@1 iso e]:.n e%ltrgci:trpo%Prigmér ein
said patient has an intraocular pressure, n at [east one“eyg, of (reater
t han 15 nm Hg leagreatasthotyhaosi®lnm Hg, greater than 25 mm Hg, or greater than

30 mm Hg. 8...The .of, claim 3, erein said extract conprises a plant
extracr.9 " 9. Wem?’}g?ei%ch%?’ ZCWQFrﬁ%néfndva\??ﬁ?néilsna 0148 PRt extract is a pine
bar k exé.r act Theam@hepef @, estremehidatind hesdnriagiocolhr pofuRSin 40 AstWhe SKi N,
wal nuts, ponegragnates

, .Ltomatoes, al mpnds, tea, hawt horn or cocoa. . The
method of cl HFm 0RR A L BT B SR 08 4% HedS P 5t HEgeRuEeBP  he
Pi nns pi nastMm Hg to 25 mm Hg, or between 25 mm Hg to 30 mm Hg.

7. The method of claim 2, wherein said 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.

8. The method of claim 3, wherein said extract comprises a plant extract.

9. The method of claim 8, wherein said 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.

10. The method of claim 9, wherein said pine bark extract is from a pine of the Pinus pinaster
species.

11, The method of claim 9, wherein said grape seed extract is from Vitis vinifera species.

12, The method of claim 4, wherein said extract comprises a plant extract.

13. The method of claim 12 wherein the plant extract is a red fruit extract.

14, The method of claim 13 wherein the red fruit extract is from Vaccinium myrtillus.

15. The method of claim 13 wherein the red fruit extract is from blueberry, cherry, cranberry,
red grapes, black cherry, blackcurrant, chokeberry, eggplant, orange, raspberry, or
redcurrant.

16.  The method of claim 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.
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1. The conposition ot,cYain12 , Wherein said at | east one proanthocyanidin
i s an extradtccp@WEEXLPiRY- at | east one proant hocyani din. 22. The conposition

of claby 20rn¥Bshsisitiof 3F aidl ld,%%Eriﬁxggeth&@bélfﬁ@MME% dnfoudfl 0B %t IEAEbne
conprising at |east one anthocyanosi de.
anthocyanoside and at least one proanthocyanidin.

21. The composition of claim 20, wherein said at least one proanthocyanidin is an extract
comprising at least one proanthocyanidin.

22.  The composition of claim 20, wherein said at least one anthocyanoside is an extract
comprising at least one anthocyanoside.

23. The composition of claim 21, wherein said extract comprises a plant extract.

24. The composition of claim 23, wherein said plant extract comprises a pine bark extract, a
grape seed extract or an extract of apples, peanut skin, walnuts, pomegranates, tomatoes,
almonds, tea, hawthorn or cocoa.

25.  The composition of claim 24, wherein said pine bark extract is from a pine of the Pinus
pinaster species.

26. The composition of claim 24, wherein said grape seed extract is from Vitis vinifera

species.
27. The composition of claim 22, wherein said extract comprises a plant extract.
28.  The composition of claim 27, wherein said plant extract is a red fruit extract.

29. The composition of claim 28, wherein the red fruit extract is from Vaccinium myrtillus.
30. The composition of claim 28 wherein the red fruit extract is from blueberry, cherry,
cranberry, red grapes, black cherry, blackcurrant, chokeberry, eggplant, orange,

raspberry, or redcurrant.
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