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Description

[0001] The present invention relates to folates and their
use in the treatment of eye diseases, in particular glau-
coma.
[0002] Diseases and degenerative conditions of the
optic nerve and retina are the leading causes of blindness
in the world. Worldwide there are approximately 300 mil-
lion people suffering from different forms of visual impair-
ment caused by eye disorders. A significant percentage
of all visual impairment could either be prevented or
cured.
[0003] There are numerous forms of optic neuropathy.
Apart from the toxic form of such an optic neuropathy
whereby the damage to the optic nerve is induced by a
toxic compound such as methanol there is also a nutri-
tional form of an optic neuropathy. This form is obviously
caused by nutritional deficiency of one or more micronu-
trients, such as folate and other B vitamins. Current meth-
ods for the treatment of a nutritional deficiency are often
based through oral supplementation. In the case of the
eye however, this approach may not always be effective
as the blood-retina barrier (BRB) in the retinal pigment
epithelium could impede on the access of the nutrient
into the site of the deficiency. BRB regulates the move-
ment of solutes and nutrients from the choroid to the sub-
retinal space.
[0004] Another form of optic disorders is retinopathies.
As in the case of optic nerve disorders there are various
causes of retinopathies. Examples for retinopathies are
diabetic (DR), hypertensive and genetic retinopathies.
[0005] Glaucoma is a condition resulting from several
distinct eye diseases that cause vision loss by damage
to the optic nerve. Elevated intraocular pressure (IOP)
due to inadequate ocular drainage is the most frequent
cause of glaucoma. Glaucoma often develops as the eye
ages, or it can occur as the result of an eye injury, inflam-
mation, and tumor or in advanced cases of cataract or
diabetes. It can also be caused by the increase in IOP
caused by treatment with steroids. Drug therapies that
are proven to be effective in glaucoma reduce IOP either
by decreasing vitreous humor production or by facilitating
ocular draining. Such agents are often vasodilators and
as such act on the sympathetic nervous system and in-
clude adrenergic antagonists.
[0006] The currently available treatments are effective
in slowing down the progression of eye disorders. They
however, do not cure the eye disorders. There is an on-
going need for effective treatments for ocular or eye dis-
orders such as macular degeneration (MD), age-related
macular degeneration (AMD), diabetic retinopathy (DR),
retinal and choroidal ischemia, glaucoma, cataracts,
retinitis pigmentosa, choroidal neo-vascularization, reti-
nal degeneration, ocular surface diseases and oxygen-
induced retinopathy. Age-related vascular changes that
occur systemically also affect ocular vascular beds. Stud-
ies show that ocular blood flow generally diminishes with
age, which may result from an atherosclerotic process

including an altered glycocalyx structure and narrowing
of the retinal vessels. Endothelial dysfunction leads to
decreased production of nitric oxide (NO), thereby in-
creasing vascular tone and vasoconstriction, restricting
blood flow and increasing intraocular pressure.
[0007] Apart from photodynamic therapy used either
alone or in combination with photosensitive compounds
administered to the patient other methods for treatment
employed nowadays include injections of drugs against
(inhibitors of the) vascular endothelial growth factor
(VEGF), as VEGF may cause growth of abnormal weak
blood vessels under the retina. The secretion of VEGF
is a reaction of the body to a prolonged insufficient supply
of oxygen (hypoxia). Blocking the growth factor by chem-
ical compounds or monoclonal antibodies blocks or re-
duces the formation of new blood vessels. VEGF is not
only a cause for the breakdown of the blood-retinal bar-
rier, VEGF generally plays a crucial role in the angiogen-
esis. Its role concerns both physiologic and pathologic
angiogenesis. VEGF synthesis is stimulated by ischemia
through stabilization of hypoxia-inducible factor-1 (HIF).
In addition, several cytokines such as IL-1α and IL-6 as-
sociated with intraocular inflammation also promote
VEGF synthesis. Some of the most frequently occurring
chorioretinal vascular diseases, among them are age-
related macular degeneration, diabetic retinopathy, reti-
nal vein occlusion and retinopathy of prematurity (ROP),
cause vision loss via VEGF-associated neo-vasculariza-
tion of macular edema.
[0008] Folic acid is the oxidized form and the parent
compound of biological folate. Because of its stability folic
acid is used for supplements and food fortification. How-
ever, folic acid is not metabolically active and requires
reduction and one carbon substitution before it is con-
verted to L-5-methyl tetrahydrofolate by several enzy-
matically catalyzed steps. While the enzymatic conver-
sion of folic acid itself may be incomplete, disrupted or
reduced at several points of its pathway, the effect of its
deficiency may be multiplied as the folate metabolism is
linked to other metabolic cycles which means, that a mal-
function in one cycle may induce malfunctions in other
metabolic cycles. The blood retina (BRB) and blood-brain
barrier (BBB) are critical for meeting the nutritional needs
of the eye and the brain that cannot be met by the vas-
culature, as certain nutrients are concentrated several-
fold across the BRB and BBB. The BRB and BBB isolate
the eye and the brain from the blood/vasculature and
selectively transport small molecules to the eye and
brain.
[0009] Micronutrients are compounds or substances,
often referred to as vitamins and minerals, which al-
though only required by the body in small amounts, are
vital to development, disease prevention, and wellbeing.
Micronutrients are not produced in the body and must be
derived from the diet. For people, they include dietary
trace elements in amounts generally less than 100 milli-
grams/day - as opposed to nutrients which are required
in larger quantities. The trace elements include at least
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iron, cobalt, chromium, copper, iodine, manganese, se-
lenium, zinc and molybdenum. Micronutrients also in-
clude vitamins, which are organic compounds required
as nutrients in tiny amounts by an organism. Deficiencies
in micronutrients such as iron, iodine, vitamin A, vitamin
B12, vitamin D, folate and zinc can have devastating con-
sequences.
[0010] Folic acid is a widely present growth factor hav-
ing the character of a vitamin. Reduced folic acid is nec-
essary for cells to divide properly as it is required for
producing the genetic material DNA. As a result, cells
and tissues that divide rapidly such as skin cells and in-
testinal cells are directly impacted by folic acid status.
[0011] In nature folates are present in the form of re-
duced folates carrying mono- or polyglutamate groups.
Human metabolism is not capable of forming these folate
compounds. Hence, folates have the character of a vita-
min. De-novo synthesis of folate compounds only occurs
in micro-organisms and plants. Folic acid itself is biolog-
ically inactive and must be enzymatically reduced via di-
hydrofolate reductase to 7,8-dihydrofolic acid and further
to 5,6,7,8-tetrahydrofolic acid. Tetrahydrofolic acid (THF)
is the biologically active form of folic acid. THF serves as
carrier for C1 units wherein the transfer is achieved via
5-Methyl-tetrahydrofolate, 5,10-Methylene-tetrahydro-
folate, 5-Formyl-tetrahydro-folate, 5-Formimino-tetrahy-
drofolate, 10-Formyl-tetrahydrofolate and 5,10-Methe-
nyl-tetrahydrofolat, respectively. C1 units are for instance
required in the synthesis of purine nucleotides and Des-
oxythymidin-5’-monophosphate.
[0012] Numerous causes may promote or lead to a
folate deficiency. For instance, an increased need for
folate as seen during pregnancy and aging may eventu-
ally lead to a status of folate deficiency. Further, malab-
sorption of folate from food due to coeliac disease, intake
of antimetabolites such as methotrexate, aminopterin in
cancer therapy used as competitive inhibitors of dihydro-
folate reductase, and alcohol abuse may cause folate
deficiency. Also, genetically founded malfunctions in one
or more of the enzymes of folate metabolism may lead
to folate levels below normal. In addition, inflammatory
conditions may cause reduced folate levels which may
be due to consumption of present folate and/or malab-
sorption of folate needed in repair processes of the tissue
affected by the inflammation. In the skin, a lack of folate
can lead to a condition called seborrheic dermatitis and
may be related to vitiligo (loss of skin pigment). In diabe-
tes, advanced glycation is one of the major pathways
involved in the development and progression of different
diabetic complications including nephropathy, retinopa-
thy and neuropathy.
[0013] The consequences of a deficiencies in the folate
status are numerous as are the roles folate plays in me-
tabolism, e.g. there occur disruptions in DNA methyla-
tion, in the amino acid, and nucleic acid metabolism. The
latter being directly linked to the process of cell division.
In tissue which shows a fast cell division such as bone
marrow this may lead to megaloblastic anemia or throm-

bocytopenia.
[0014] There is thus an ongoing need for preparations
comprising folate for the prevention and treatment of var-
ious eye diseases.
[0015] In a first aspect of the invention there is provided
a novel use of folate preparations in the prevention and
treatment of eye diseases.
[0016] The objects are achieved by a method of use
according to claim 1. Preferred embodiments of the in-
vention are subject to the dependent claims.
[0017] A preparation according to the present inven-
tion comprises a salt of at least one folate. The prepara-
tion is for use in the treatment of eye diseases in the
presence of elevated intraocular pressure.
[0018] As normal intraocular pressure is considered a
pressure that between 10 mmHg and 20 mmHg. The
average value of intraocular pressure is 15.5 mmHg with
fluctuations of about 2.75 mmHg. A pressure above 20
mmHg is considered as elevated intraocular pressure.
Lowering intraocular pressure below 20 mmHg might be
beneficial and may delay progression of the disease.
[0019] In another embodiment the preparation is for
use in the treatment of glaucoma. This disease condition
is associated with the occurrence of elevated intraocular
pressure.
[0020] A further embodiment the preparation compris-
es in addition to the at least one folate salt one or more
sulfur compounds. The sulfur compound is a compound
comprising the sulfur. It may be an organic compound or
a salt thereof.
[0021] In a preferred embodiment the preparation
comprises one or more folate salts, one or more sulfur
compounds and at least one vitamin.
[0022] The preparation for use in the treatment of eye
diseases in the presence of elevated intraocular pressure
may be a liquid or semi liquid formulation for a topical
application to the eye.
[0023] Topical administration of a medication is under-
stood as a medication that is applied to body surfaces
such as the skin or mucous membranes. Many topical
medications are epicutaneous, meaning that they are ap-
plied directly to the skin. Topical medications may also
be to the eye as a route of administration, topical medi-
cations are contrasted with enteral (in the digestive tract)
and intravascular/intravenous (injected into the circula-
tory system).
[0024] Preparations for systemic application may be
liquid, semi-liquid or solid formulations.
[0025] In a preferred embodiment, the preparation fur-
ther comprises at least one compound selected from the
group consisting of vitamin B12, B6, B5, B2, B1, vitamin
C, D, E, carotenoids, natural orange oil, and minerals.
Minerals are for instance copper or zinc.
[0026] Natural orange oil is used as flavor compound
masking other compounds such as sulfur compounds
having disagreeable flavors. In addition, natural orange
oil possesses antioxidant properties.
[0027] In another embodiment the preparation com-
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prises the at least one folate salt and further at least one
compound selected from the group consisting of seleni-
um, cholecalciferol, pantothenic acid, vitamin B12, vita-
min B6, vitamin B2, vitamin B1, zeaxanthine, lutein, vi-
tamin E, vitamin C, copper salt, zinc salt, natural orange
oil and a sulfur compound.
[0028] Optionally, the preparation may also comprise
meso-zeaxanthine or resveratrol. The latter belongs to
the class of polyphenols and has antioxidative properties.
[0029] A suitable selenium compound is L-selenome-
thionine. The selenium compound may also be sodium
selenite, sodium hydrogene selenite, or sodium selenate,
Cholecalciferol is also known as vitamin D, in particular
vitamin D3. Pantothenic acid may be present as dexpan-
thenol, calcium-D-pantothenate, or sodium-D-pantoth-
enate. Vitamin B12 is comprised in the preparation in one
of its different forms, such as methylcobalamine, cyano-
cobalamin, hydroxylcobalamin, adenosylcobalamin. Vi-
tamin B6 may be included as pyridoxine hydrochloride
or pyridoxal-5’-phosphate. Vitamin B2 is for instance so-
dium-riboflavin-5’-phophate or riboflavin. Vitamin B1 may
be thiamine hydrochloride or thiamine-mononitrate. Vi-
tamin E is included in one of its different forms, e.g. D-
α-tocopherol, DL-α-tocopherol, D-α-tocopherol. Also, vi-
tamin C may be present either as sodium-ascorbate, po-
tassium-ascorbate, calcium-ascorbate, L-ascorbic acid,
or L-ascorbyl-6-palmitate. The copper salt is either cop-
per gluconate, copper citrate, copper oxide, or copper
lysin complex. A suitable form of the zinc salt is zinc oxide,
zinc gluconate, zinc lactate or zinc citrate. The natural
orange oil is for instance natural orange extract,
limonene, or myrcene. And the sulfur compound may be
comprised as N-acetyl-cysteine, N-acetylcysteine
amide, cysteine, lipoic acid, or methionine.
[0030] In another embodiment of the preparation ac-
cording to the present invention the folate is selected
from the group consisting of 5-methyl-(6S)-tetrahydro-
folate, 5-formyl-(6S)-tetrahydrofolate, 5,10-methyl-
ene-(6R)-tetrahydrofolate, 5,10-methenyl-(6R)-tetrahy-
drofolate, 5-methyl-10-formyl-tetrahydrofolate, and 5-
formyl-10-formyl-tetrahydrofolate and the cation of the
folate salt is selected from the group consisting of calci-
um, sodium, zinc, arginine, choline, acetylcholine, N-
methylaminoethanol, 2-amino-2-methyl-propanol, 1,1-
dimethylbiguanidine, phenylethylbiguanidine, diamino-
guanidin, glucosamine and dimethylaminoethanol.
[0031] In a further embodiment the preparation com-
prises the salt of at least one folate selected from the
group consisting of 5-methyl-(6S)-tetrahydrofolate, and
5-formyl-(6S)-tetrahydrofolate, in the range of 0.15mg to
1.8mg, sulfur compound or a salt thereof in the range of
28mg to 350mg, selenium-compound in the range of
0.005mg to 0.04mg, cholecalciferol in the range of
0.009mg to 0.06mg, D-pantothenic acid in the range of
0.45mg to 4mg, vitamin B12 in the range of 0.003mg to
0.98mg, vitamin B6 in the range of 0.8mg to 4mg, ribo-
flavin in the range of 2 mg to 14mg, vitamin B1 in the
range of 0.2mg to 2mg, zeaxanthine in the range of 1mg

to 3mg, lutein in the range of 4mg to 15mg, vitamin E in
the range of 1mg to 8mg, ascorbic acid in the range of
9mg to 65mg, natural orange oil in the range of 0.2 mg
to 5.5 mg, copper in the range of 0.1 to 1mg and zinc in
the range of 7mg to 33mg.
[0032] In preferred embodiment the preparation com-
prises the salt of at least one folate selected from the
group consisting of 5-methyl-(6S)-tetrahydrofolate, and
5-formyl-(6S)-tetrahydrofolate, in a range of 0.18mg to
1.5mg, sulfur compound or a salt thereof in the range of
29mg to 316mg, selenium in the range of 0.01mg to
0.03mg, cholecalciferol in the range of 0.015mg to
0.045mg, D-panthothenate in the range of 2mg to 6mg,
vitamin B12 in the range of 0.005mg to 0.6mg, vitamin
B6 in the range of 1.6mg to 3.5mg, riboflavin in the range
of 3.7mg to 10.5mg, vitamin B1 in the range of 0.45mg
to 1.6mg, zeaxanthine in the range of 1.9mg to 2.1mg,
lutein in the range of 9mg to 11mg, vitamin E in the range
of 2mg to 6mg, ascorbic acid in the range of 35mg to
50mg, natural orange oil in the range of 0.4 mg to 3.9
mg, copper in the range of 0.2 to 0.8mg and zinc in the
range of 11mg to 26mg.
[0033] In another preferred embodiment the prepara-
tion comprises the salt of at least one folate selected from
the group consisting of 5-methyl-(6S)-tetrahydrofolate,
and 5-formyl-(6S)-tetrahydrofolate, in the amount of
0.9mg, N-acetylcysteine or a salt thereof in the amount
of 180mg, selenium as L-selenomethionine in the amount
of 0.02mg, cholecalciferol in the amount of 0.0375mg,
pantothenic acid as calcium-D-panthothenate in the
amount of 5mg, methylcobalamine in the amount of
0.5mg, pyridoxal-5’-phosphate in the amount of 3mg, ri-
boflavin in the amount of 10mg, thiamin-mononitrate in
the amount of 1.5mg, zeaxanthine in the amount of 2mg,
lutein in the amount of 10mg, D-α-tocopherol in the
amount of 5mg, calcium-ascorbate in the amount of
45mg, natural orange oil, copper as copper-gluconate in
the amount of 0.667mg and zinc as zinc oxide in the
amount of 25mg.
[0034] A further embodiment of the preparation com-
prises the salt of at least one folate selected from the
group consisting of 5-methyl-(6S)-tetrahydrofolate, and
5-formyl-(6S)-tetrahydrofolate, in the amount of 0.6mg,
N-acetylcysteine or a salt thereof in the amount of 100mg,
selenium as L-selenomethionine in the amount of
0.02mg, cholecalciferol in the amount of 0.02mg, pan-
tothenic acid as calcium-D-panthothenate in the amount
of 3mg, methylcobalamine in the amount of 0.009mg,
pyridoxal-5’-phosphate in the amount of 2.1mg, riboflavin
in the amount of 4.2mg, thiamin-mononitrate in the
amount of 0.55mg, zeaxanthine in the amount of 2mg,
lutein in the amount of 10mg, D-α-tocopherol in the
amount of 3mg, calcium-ascorbate in the amount of
40mg, natural orange oil, copper as copper-gluconate in
the amount of 0.3mg and zinc as zinc oxide in the amount
of 12.5mg.
[0035] In a preferred embodiment the preparation
comprises calcium-salt of L-5-methyl-tetrahydrofolate in
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an amount of 0.9mg, N-acetylcysteine in an amount of
180mg, selenium as L-selenomethionin in an amount of
0.02mg, cholecalciferol in an amount of 0.0375mg, pan-
tothenic acid as calcium-D-panthothenate in an amount
of 5mg, methylcobalamin in an amount of 0.5mg, pyri-
doxal-5’-phosphate in an amount of 3mg, riboflavin in an
amount of 10mg, thiamin-mononitrate in an amount of
0.1.5mg, zeaxanthin in an amount of 2mg, lutein in an
amount of 10mg, D-α-tocopherol in an amount of 5mg,
calcium-ascorbate in an amount of 45mg, copper as cop-
per-gluconate in an amount of 0.667mg and zinc as zinc
acetate in an amount of 25mg.
[0036] In a preferred embodiment the preparation
comrpises calcium-salt of L-5-Methyl-tetrahydrofolate in
an amount of 0.6mg, N-acetylcysteine in an amount of
100mg, selenium as L-selenomethionin in an amount of
0.02mg, cholecalciferol in an amount of 0.02mg, pan-
tothenic acid as calcium-D-panthothenate in an amount
of 3mg, methylcobalamin in an amount of 0.009mg, py-
ridoxal-5’-phosphate in an amount of 2.1mg, riboflavin in
an amount of 4.2mg, thiamin-mononitrate in an amount
of 0.55mg, zeaxanthin in an amount of 2mg, lutein in an
amount of 10mg, D-α-tocopherol in an amount of 3mg,
calcium-ascorbate in an amount of 40mg, copper as cop-
per-gluconate in an amount of 0.3mg and zinc as zinc
acetate in an amount of 12.5mg.
[0037] The preparation according to the present inven-
tion may be comprised in a tablet, a hard capsule or a
soft gel capsule. These forms are suitable for systemic
application.
[0038] Further suitable formulations are a solution, a
patch, an ointment, a cream, a lotion, a nanoparticle for-
mulation or a device for controlled and/or sustained re-
lease.
[0039] Besides elevated intraocular pressure, there is
mounting evidence for the involvement of both vascular
and immunological factors in the development of glau-
comatous damage, with ischemia/reperfusion injury and
inflammatory stress sharing a common outcome. More-
over, an association between glaucoma and various en-
docrine disorders has been described, and alterations of
the autonomic nervous system were found. In addition,
parallels with other neurodegenerative diseases, such
as Alzheimer disease and Parkinson disease, have been
observed.
[0040] Further evidence indicates that lowering in-
traocular pressure does not prevent progression in all
patients; therefore, risk factors other than those related
to intraocular pressure must be involved in the disease.
The need for alternative, non-intraocular pressure-low-
ering treatments focused at preventing progression, such
as neuroprotectants, are of interest to both the patient
and the physician.
[0041] One-month oral administration of antioxidants
produced increases in biomarkers of ocular blood flow
within retinal and retrobulbar vascular beds in patients
with open angle glaucoma (OAG). Thus, the microcircu-
lation of blood seems to play an important role regarding

the glaucoma disease. Microvessel or microvasculature
refers to the smallest systems of blood vessels in a body
(e.g. arterioles, capillaries, venules), including those re-
sponsible for microcirculation, the system of smaller
blood vessels that distribute blood and nutrients within
organs and tissues. It may be measured in ml/min.
[0042] Microvascular processes may contribute to op-
tic nerve head ischemia. Evidence for this includes
changes to flow dynamics within the ophthalmic and ret-
inal arteries of patients with glaucoma, an association
between glaucoma and vascular disease, and accelera-
tion of the glaucomatous process in the presence of noc-
turnal hypotension. Factors that lead to ocular arterial
disease may indirectly contribute to the pathogenic proc-
ess. Homocysteine is an independent risk factor for cor-
onary artery disease, stroke, and venous thrombosis.
More recently, elevated serum homocysteine has been
shown to correlate strongly with vascular disorders that
specifically affect the eye. These include retinal artery
and retinal vein occlusion, non-arteritic anterior ischemic
optic neuropathy, neovascular macular degeneration,
and diabetic retinopathy. If open-angle glaucoma is in
part an ocular vascular disorder, then homocysteine may
also be associated with its development.

Claims

1. Preparation comprising a salt of at least one folate
salt for use in the treatment of eye diseases in the
presence of elevated intraocular pressure.

2. Preparation according to claim 1, characterized in
that the eye diseases is glaucoma.

3. Preparation according to claim 1 or 2, characterized
in that the preparation comprises the salt of at least
one folate and at least one sulfur compound or a salt
thereof.

4. Preparation according to any of claim 1 to 3, char-
acterized in that the preparation comprises a salt
of at least one folate and at least one antioxidant or
a salt thereof or at least one vitamin.

5. Preparation according to any of the preceding
claims, characterized in that the preparation is a
liquid or semi liquid formulation for a topical applica-
tion to the eye.

6. Preparation according to any of the preceding
claims, characterized in that the preparation is a
liquid, semi liquid or solid formulation for systemic
application.

7. Preparation according to any of the preceding
claims, characterized in that the preparation further
comprises at least one compound selected from the
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group consisting of vitamin B12, B6, B5, B2, B1, vi-
tamin C, D, E, carotenoids, natural orange oil, and
minerals.

8. Preparation according to claim 7, characterized in
that the preparation further comprises at least one
compound selected from the group consisting of se-
lenium (L-selenomethionine, sodium selenite, sodi-
um hydrogene selenite, sodium selenate), cholecal-
ciferol, pantothenic acid (Dexpanthenol, calcium-D-
pantothenate, sodium-D-pantothenate), vitamin B12
(methylcobalamine, cyanocobalamin, hydroxylco-
balamin, adenosylcobalamin), vitamin B6 (pyridox-
ine hydrochloride, pyridoxal-5’-phosphate), vitamin
B2 (sodium-riboflavin-5’-phophate, riboflavin), vita-
min B1 (thiamine hydrochloride, thiamine-mononi-
trate), zeaxanthine, lutein, vitamin E (D-α-tocophe-
rol, DL-α-tocopherol, D-α-tocopherol), vitamin C (so-
dium-ascorbate, potassium-ascorbate, calcium-
ascorbate, L-ascorbic acid, L-ascorbyl-6-palmitate),
copper salt (copper gluconate, copper citrate, cop-
per oxide, copper lysin complex), zinc salt (zinc ox-
ide, zinc gluconate, zinc lactate, zinc citrate), natural
orange oil (natural orange extract, limonene,
myrcene) and a sulfur compound (N-acetyl-cysteine,
N-acetylcysteine amide, cysteine, lipoic acid, me-
thionine).

9. Preparation according to any of the preceding
claims, characterized in that the folate is selected
from the group consisting of 5-methyl-(6S)-tetrahy-
drofolate, 5-formyl-(6S)-tetrahydrofolate, 5,10-
methylene-(6R)-tetrahydrofolate, 5,10-methe-
nyl-(6R)-tetrahydrofolate, 5-methyl-10-formyl-tet-
rahydrofolate, and 5-formyl-10-formyl-tetrahydro-
folate and the folate salt is selected from calcium,
sodium, zinc, arginine, choline, acetylcholine, N-
methylaminoethanol, 2-amino-2-methyl-propanol,
1,1-dimethylbiguanidine, phenylethylbiguanidine,
diaminoguanidin, glucosamine and dimethylami-
noethanol.

10. Preparation according to any of the preceding
claims, characterized in that the preparation com-
prises the salt of at least one folate selected from
the group consisting of 5-methyl-(6S)-tetrahydro-
folate, 5-formyl-(6S)-tetrahydrofolate, in the range of
0.15mg to 1.8mg, sulfur compound or a salt thereof
in the range of 28mg to 350mg, selenium-compound
in the range of 0.005mg to 0.04mg, cholecalciferol
in the range of 0.009mg to 0.06mg, D-pantothenic
acid in the range of 0.45mg to 8mg, vitamin B12 in
the range of 0.003mg to 0.98mg, vitamin B6 in the
range of 0.8mg to 4mg, riboflavin in the range of 2
mg to 14mg, vitamin B1 in the range of 0.2mg to
2mg, zeaxanthine in the range of 1mg to 3mg, lutein
in the range of 4mg to 15mg, vitamin E in the range
of 1mg to 8mg, vitamin C in the range of 9mg to

100mg, natural orange oil in the range of 0.2 mg to
5.5 mg, copper in the range of 0.1 to 1mg and zinc
in the range of 7mg to 33mg.

11. Preparation according to any of the preceding
claims, characterized in that the preparation com-
prises the salt of at least one folate selected from
the group consisting of 5-methyl-(6S)-tetrahydro-
folate, 5-formyl-(6S)-tetrahydrofolate, in a range of
0.18mg to 1.5mg, sulfur compound or a salt thereof
in the range of 29mg to 316mg, selenium in the range
of 0.01mg to 0.03mg, cholecalciferol in the range of
0.015mg to 0.045mg, D-panthothenic acid in the
range of 2mg to 6mg, vitamin B12 in the range of
0.005mg to 0.6mg, vitamin B6 in the range of 1.6mg
to 3.5mg, riboflavin in the range of 3.7mg to 10.5mg,
vitamin B1 in the range of 0.45mg to 1.6mg, zeax-
anthine in the range of 1.9mg to 2.1mg, lutein in the
range of 9mg to 11mg, vitamin E in the range of 2mg
to 6mg, vitamin C in the range of 35mg to 50mg,
natural orange oil in the range of 0.4 mg to 3.9 mg,
copper in the range of 0.2 to 0.8mg and zinc in the
range of 11mg to 26mg.

12. Preparation according to any of the preceding
claims, characterized in that the preparation com-
prises the salt of at least one folate selected from
the group consisting of 5-Methyl-(6S)-tetrahydro-
folate, 5-formyl-(6S)-tetrahydrofolate, in the amount
of 0.9mg, N-acetylcysteine or a salt thereof in the
amount of 180mg, selenium as L-selenomethionine
in the amount of 0.02mg, cholecalciferol in the
amount of 0.0375mg, pantothenic acid as calcium-
D-panthothenate in the amount of 5mg, methylco-
balamine in the amount of 0.5mg, pyridoxal-5’-phos-
phate in the amount of 3mg, riboflavin in the amount
of 10mg, thiamin-mononitrate in the amount of
1.5mg, zeaxanthine in the amount of 2mg, lutein in
the amount of 10mg, D-α-tocopherol in the amount
of 5mg, calcium-ascorbate in the amount of 45mg,
natural orange oil, copper as copper-gluconate in
the amount of 0.667mg and zinc as zinc oxide in the
amount of 25mg.

13. Preparation according to any of the preceding
claims, characterized in that the preparation com-
prises the salt of at least one folate selected from
the group consisting of 5-methyl-(6S)-tetrahydro-
folate, 5-formyl-(6S)-tetrahydrofolate, in the amount
of 0.6mg, N-acetylcysteine or a salt thereof in the
amount of 100mg, selenium as L-selenomethionine
in the amount of 0.02mg, cholecalciferol in the
amount of 0.02mg, pantothenic acid as calcium-D-
panthothenate in the amount of 3mg, cyanocobala-
mine in the amount of 0.009mg, pyridoxal-5’-phos-
phate in the amount of 2.1mg, riboflavin in the
amount of 4.2mg, thiamin-mononitrate in the amount
of 0.55mg, zeaxanthine in the amount of 2mg, lutein
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in the amount of 10mg, D-α-tocopherol in the amount
of 3mg, calcium-ascorbate in the amount of 40mg,
natural orange oil, copper as copper-gluconate in
the amount of 0.3mg and zinc as zinc oxide in the
amount of 12.5mg.

14. Preparation according to any of the preceding
claims, wherein the preparation is comprised in a
tablet, a hard gel capsule, or a soft gel capsule.

15. Preparation according to any of the preceding
claims, wherein the preparation is comprised in as
a solution, a patch, an ointment, a cream, a lotion or
an application for a controlled or sustained release.
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