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VEGETATION WATER COMPOSITION FOR TREATMENT OF 
INFLAMMATORY SKIN CONDITIONS

5 FIELD OF THE INVENTION
The present invention relates to compositions obtained from vegetation 

water from olives and methods for treating an inflammatory skin disease with the 

compositions.
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5 BACKGROUND
Olive oil, the principal fat component of the Mediterranean diet, has been 

associated with a lower incidence of coronary heart disease (Owen et al., 2000b; 

Parthasarathy etal., 1990; Mattson and Grundy, 1985) and certain cancers 

(d'Amicisand Farchi, 1999; Braga etal., 1998; Martin-Moreno etal., 1994).

10 Several laboratories have reported that the hydrolysis of the olive oil phenolic 

oleuropin and other family members lead to small phenolic components with 

strong chemoprotective activity (Owen et al., 2000a; Manna et al., 2000). In 

particular, the olive oil phenolic hydroxytyrosol prevents low density lipoprotein 

(LDL) oxidation (Visioli and Galli, 1998), platelet aggregation (Petroni etal.,

15 1995), and inhibits 5- and 12-lipoxygenases (de la Puerta et al., 1999; Kohyama 

et al., 1997). Hydroxytyrosol has also been found to exert an inhibitory effect on 

peroxynitrite dependent DNA base modification and tyrosine nitration (Deiana et 

al., 1999), and it counteracts cytotoxicity induced by reactive oxygen species in 

various human cellular systems (Manna et al., 2000). The use of hydroxytyrosol

20 and oleuropein simple and polyphenols, respectively, obtained from olive oil 

have further been used for the treatment of skin damage (Perricone, U.S. Patent 

No. 6,437,004). Finally, studies evaluating bioavailability have shown that 

hydroxytyrosol is dose-dependently absorbed in humans following ingestion 

(Visioli et al., 2000).

25 Conventionally, olive oil production involves crushing olives, including the

pits, to produce a thick paste. During this procedure, the crushed olives are 

continuously washed with water, a process known as "malaxation." The paste is 

then mechanically pressed to squeeze out the oil content. In addition to 

providing olive oil, the pressing also squeezes out the paste's water content.

30 Such washing and pressing steps yield a considerable amount of water, referred 

to as "vegetation water."

2
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08 Both the pit and the pulp of olives are rich in water-soluble, phenolic 

compounds. Such compounds are extracted from olives during malaxation, 

according to their partition coefficients, and end up in the vegetation water. This 

explains why various phenolic compounds, such as oleuropein and its

5 derivatives, produced in olive pulp, can be found in abundance in vegetation 

waters. Similarly, a number of monophenolic compounds, such as tyrosol and 

its derivatives, produced in olive pits, are also abundant in vegetation waters.

A hydroxytyrosol-rich composition from olive vegetation water may be 

prepared by adding acid to stabilize the vegetation water with the added benefit 

10 of preventing fermentation. In this manner, at least a portion of the oleuropein in 

the vegetation water is converted to hydroxytyrosol (Crea, U.S. Patent No. 

6,416,808 and related U.S. Publication No. 2003/0108651).

SUMMARY
15 In one aspect, a method for treating a person suffering from an

inflammatory skin condition that has proven refractory to treatment with 

immunosuppressives or glucocorticoids is provided. In one embodiment, the 

method comprises orally administering a composition obtained from vegetation 

water from olives, where the amount administered is effective to produce a

20 substantial improvement in the condition. In one embodiment, the composition is 

administered on a daily basis. In another embodiment, the composition is 

administered over a period of at least one to two months or more.

In one embodiment, the composition is a hydroxytyrosol-rich composition 

produced by (i) producing vegetation water from olives, (ii) adding acid to the 

25 vegetation water thereby producing acidified vegetation water, and (iii) 

incubating the acidified vegetation water for a period until at least about 50% of 

oleuropein originally present in the vegetation water has been converted to 

hydroxytyrosol. In another embodiment, the composition is a hydroxytyrosol-rich 

composition produced by (i) producing vegetation water from olives, (ii) adding 

30 acid to the vegetation water thereby producing acidified vegetation water, and 

(iii) incubating the acidified vegetation water for a period until the weight ratio of

3
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08 hydroxytyrosol to oleuropein is between about 1:1 and about 200:1. In a further 

embodiment, the weight ratio is between about 5:1 and about 50:1

In embodiments, oral administration comprises orally administering a 

tablet, capsule, pill, or liquid.

5 The inflammatory skin condition may be one or more of psoriasis,

eczema, allergic dermatitis, photohypersensitivity dermatosis, or lichen urticatus, 

among others.

In one embodiment, the composition is administered at a dosage effective 

to deliver between about 5.4 to 10.8 mg of total polyphenols daily. In another

10 embodiment, the composition is administered at a dosage effective to deliver 

between about 2.5 to 5 mg of hydroxytyrosol daily.

The immunosuppressive may be selected from the group consisting of 

tacrolimus and/or hydroxyurea, among others known in the art.

In another aspect, the use of a composition obtained from vegetation

15 water from olives for the manufacture of a medicament for treating an 

inflammatory skin condition that has proven refractory to treatment with 

immunosuppressives or glucocorticoids is described. In an embodiment, the 

medicament is formulated for oral administration.

In one embodiment, the composition is a hydroxytyrosol-rich composition

20 produced by (i) producing vegetation water from olives, (ii) adding acid to the 

vegetation water thereby producing acidified vegetation water, and (iii) 

incubating the acidified vegetation water for a period until at least 50% of 

oleuropein originally present in the vegetation water has been converted to 

hydroxytyrosol. In another embodiment, the composition is a hydroxytyrosol-rich

25 composition produced by (i) producing vegetation water from olives, (ii) adding 

acid to the vegetation water thereby producing acidified vegetation water, and 

(iii) incubating the acidified vegetation water for a period until the weight ratio of 

hydroxytyrosol to oleuropein is between 1:1 and 200:1. In another embodiment, 

the weight ratio is between 5:1 and 50:1.

30 In embodiments, the medicament is formulated as a tablet, capsule, pill,

or as a liquid.

4
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The inflammatory skin condition may be selected from at least one of psoriasis, 
eczema, allergic dermatitis, photohypersensitivity dermatosis, and lichen urticatus.

Any discussion of documents, acts, materials, devices, articles or the like which 
has been included in the present specification is not to be taken as an admission that 

5 any or all of these matters form part of the prior art base or were common general 
knowledge in the field relevant to the present disclosure as it existed before the priority 
date of each claim of this application.

Throughout this specification the word "comprise", or variations such as 
"comprises" or "comprising", will be understood to imply the inclusion of a stated 

10 element, integer or step, or group of elements, integers or steps, but not the exclusion of 
any other element, integer or step, or group of elements, integers or steps.

BRIEF DESCRIPTION OF THE FIGURES
Figures 1 A-l D are scanned images of the thighs and shins of a patient

15 suffering from erythema nodosum before (Figs. 1 A-l B) and after treatment (Figs. 1 
C-l D);

Figures 2A-2D are scanned images of the forearms and lower leg of a patient 
suffering from allergic dermatitis before (Figs. 2A-2B) and after treatment (Figs. 2C- 
2D);

20 Figures 3 A-3F are scanned images of the shins, knees, and calves of a patient
suffering from pustular psoriasis before treatment (Figs. 3A-3B), after two months of 
treatment (Figs. 3C-3D), and after three months of treatment (Figs. 3E-3F);

Figures 4A-4F are scanned images of the forearms of a patient suffering from 
allergic dermatitis before treatment (Figs. 4A-4B), after two months of treatment (Figs.

25 4C-4D), and after five months of treatment (Figs. 4E-4F);
Figures 5A-5I are scanned images of the forearms of a patient suffering from 

lichen ruber planus (Figs. 5A-5E), and the face and scalp of the same patient suffering 
from seborrhoeic dermatitis (Figs, 5F-I);

Figures 6A-6H are scanned images of the shins and feet of a patient suffering
30 from pustular psoriasis and palmo-plantar pustular psoriasis before treatment (Figs. 6A- 

6D) and after eight months of treatment (Figs. 6E-6H);
Figure 7 shows the structures of phenolic compounds and their 

precursors detected in olive oil·, ligstroside (I); oleuropein glucoside (II); aglycone of 
ligstroside (III); aglycone of oleuropein glucoside (IV); dialdehydic form of ligstroside 

35 aglycone lacking a carboxymethyl group (V); dialdehydic form of oleuropein glucoside 
aglycone lacking a carboxymethyl group (Vl); tyrosol (VII); hydroxytyrosol (VIII),

5

RECEIVED TIME 26. NOV. 14:18
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8 DETAILED DESCRIPTION
All publications, patents, patent applications or other references cited in 

this application are herein incorporated by reference in their entirety as if each 

individual publication, patent, patent application or reference are specifically and 

5 individually indicated to be incorporated by reference.

I. Definitions

A "skin condition," "skin condition characterized by inflammation," or 

"inflammatory skin condition" as used herein refers to a skin condition

10 characterized by any of redness, localized heat, swelling, pain, and/or itching.

The term "treatment" refers to inhibiting or arresting the development of a 

disease or condition in a patient, particularly a human, causing regression of the 

disease or condition, or relieving the symptoms associated with the disease or 

condition.

15 "Oral" refers to any route that involves administration by the mouth or

direct administration into the stomach or intestines, including gastric 

administration.

"Psoriasis" refers to a chronic, immune-mediated inflammatory skin 

disease usually characterized by raised red skin covered by a flaky white

20 buildup.

"Eczema" is an inflammation of the skin usually causing itching and may 

be accompanied by scaling or blisters.

"Oleuropein" refers to secoiridoid glucoside oleuropein (Structure II in 

Figure 7). By "hydroxytyrosol" is intended 3, 4-dihydroxyphenethyl alcohol 

25 (Structure VIII in the Figure 7).

By "tyrosol" is intended 4-hydroxyphenethyl alcohol (Structure VII in 

Figure 7).

II. Vegetation Water Composition

30 A. Vegetation Water Composition

In one aspect, the invention provides compositions for treating 

inflammatory skin conditions such as psoriasis or eczema.

6
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08 The composition is obtained from vegetation water from olives. As 

illustrated below·, this compound has been found to effectively reverse or reduce 

the symptoms of inflammatory skin conditions such as eczema and psoriasis, 

especially in cases previously refractory to treatment.

5 The olives may be obtained from conventional and commercially available

sources such as growers. Preferably, the vegetation water is obtained from 

pitted olives. Pits in the olives contain tyrosol which is generally an undesired 

component in the vegetation water and which may not be appreciably broken 

down by the acid treatment described with reference to the hydroxytyrosol-rich

10 composition described further below. The pits may be separated from the pulp 

manually or in an automated manner as described below. Preferably, such 

means should be capable of segregating the pits without breaking them, which 

might otherwise cause higher concentrations of tyrosol in the vegetation water. 

In another embodiment, the vegetation water is obtained from olives that have

15 not been pitted.

To produce vegetation water, olive pulp from the olives is first pressed to 

obtain a liquid-phase mixture including olive oil, vegetation water, and solid by­

products. Thereafter, the vegetation water is separated from the rest of the 

liquid phase mixture and collected. Exemplary methods of obtaining vegetation 

20 water are described in co-owned U.S. Patent Application Nos. 6,165,475 and 

6,197,308.

For purposes of commercial production, it may be desirable to automate 

various aspects of the invention. In this regard, one embodiment contemplates 

the use of an apparatus as disclosed in U.S. Pat. Nos. 4,452,744, 4,522,119 and 

25 4,370,274, each to Finch et al. Briefly, Finch et al. teach an apparatus for 

recovering olive oil from olives. Initially, olives are fed to a pulper that separates 

the olive pits from the olives to obtain a pitless olive meat. The meat is then 

taken up by an extraction screw that subjects the meat to an extraction pressure 

sufficient to withdraw a liquid phase, comprising oil, water and a minor proportion 

30 of olive pulp. The liquid phase is collected in a bin and then sent to a clarifying 

centrifuge that separates the pulp from the liquid phase to obtain a mixture 

comprising olive oil and vegetation water. A purifying centrifuge may be used to

7
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08 separate the vegetation water and a small proportion of solid matter from the 

mixture.

Additional devices that may be used in practicing the present invention 

are disclosed in Italian Patent Nos. 1276576 and 1278025. As above, these 

5 devices can be used to separate the pulp from the pits prior to processing of the 

crushed olive pulp into oil, water, and solid residues.

As described above, the vegetation water is rich in water-soluble, phenolic 

compounds. Olive pulp extract contains about 6-9% total phenolic compounds. 

The structures of the phenolic compounds and their precursors detected in olive 

10 oil are shown in Fig. 7: ligstroside (I); oleuropein glucoside (II); aglycone of 

ligstroside (III); aglycone of oleuropein glucoside (IV); dialdehydic form of 

ligstroside aglycone lacking a carboxymethyl group (V); dialdehydic form of 

oleuropein glucoside aglycone lacking a carboxymethyl group (VI); tyrosol (VII); 

and hydroxytyrosol (VIII). Hydroxytyrosol comprises about 40-50% of the total

15 phenolic compounds in the olive pulp solid extract. It will be appreciated that the 

composition may include one, several, or all of the phenolic compositions in 

varying ratios. It will further be appreciated that the vegetation water 

composition may be formulated to comprise a desired amount and/or ratio of any 

combination of the phenolic compounds. It will also be appreciated that the

20 active ingredient may be another component of the vegetation water acting alone 

or in combination with one or more of the phenolic compounds present.

B. Conversion of Oleuropein to Hydroxytyrosol

In one embodiment, the composition is a hydroxytyrosol rich composition.

25 In this embodiment, at least a portion of the oleuropein contained in the 

vegetation water is converted to hydroxytyrosol. In one embodiment, as 

described in co-owned U.S. Patent No. 6,416,808 and U.S. Application No. 

2003/0108651, the pH of the vegetation water may be decreased by the addition 

of acid, and the vegetation water be allowed to incubate under conditions which

30 promote acid hydrolysis of oleuropein to hydroxytyrosol. The sample may then 

be fractionated or extracted to separate hydroxytyrosol from other compounds.

The acid is added to the vegetation water preferably to adjust the pH 

between 1 and 5, and more preferably to adjust the pH between 2 and 4. In a

8
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08 preferred embodiment, citric acid is used to adjust the pH of the vegetation 

water. Solid citric acid can be added while continuously stirring in an amount of 

preferably about 10 to 20 kg of acid per about 1000 liters of vegetation water. 

The pH of the resulting solution can be monitored, and the pH adjusted

5 accordingly such as by addition of more acid to achieve and maintain the desired 

pH.

In embodiments, the acid may be an organic or inorganic acid other than 

citric acid. Exemplary acids include the inorganic substances known as the 

mineral acids--sulfuric, nitric, hydrochloric, and phosphoric acids--and the

10 organic compounds belonging to the carboxylic acid, sulfonic acid, and phenol 

(benzyl) groups. Without being limited as to theory, the addition of acid to the 

vegetation water appears to serve several purposes: (i) it stabilizes the 

vegetation water from air (oxygen) polymerization of phenolic molecules; (ii) it 

attenuates fermentation of the vegetation water by endogenous and/or

15 exogenous bacteria and yeast; and (iii) it provides for the hydrolysis of 

oleuropein and other large phenolic molecules and conversion of such into 

hydroxytyrosol. In one embodiment, the mixture is allowed to incubate until 

hydroxytyrosol is 75-90% of the total combination of oleuropein and 

hydroxytyrosol. In another embodiment, substantially all of the oleuropein in the 

20 original mixture is converted to hydroxytyrosol.

C. Purification of Hydroxytyrosol

Following the conversion of oleuropein to hydroxytyrosol, the incubated 

vegetation water may be purified or fractionated by any suitable method known 

25 in the art. Exemplary methods of fractionation include partitioning with an 

organic solvent, such as ethyl acetate, chromatographic methods, including gel 

chromatography and high pressure liquid chromatography (HPLC), or liquid 

extraction with supercritical fluids such as carbon dioxide. In other 

embodiments, the supercritical fluid is selected from methane, ethane, propane, 

30 butane, isobutane, ethene, propene, hydrofluorocarbons, tetrafluoromethane, 

chlorodifluoromethane, dinitrogen monoxide, sulphur hexafluoride, ammonia, 

and methyl chloride. It will be appreciated that more than one supercritical fluid 

may be used in combination.

9
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Prior to extraction with a supercritical fluid the vegetation water may have 

carriers such as maltodextran and/or polypropylene beads, added to the 

solution. Additional purification methods may also be used in accordance with 

the invention as mentioned above. HPLC isolation of hydroxytyrosol is

5 described in Ficarra et al., 1991; Romani et al., 1999; and Tsimidou, 1992.

In another embodiment, the solution may be dried prior or following 

extraction or purification of the desired polyphenol. The drying step preferably 

removes at least about 90%, more preferably at least about 95%, and even more 

preferably at least about 98% of the water from the vegetation water.

10 In one embodiment, vegetation water is obtained as described above and

acidified to provide a solution which is rich in low molecular weight simple 

phenols and polyphenols, particularly hydroxytyrosol. In one embodiment, the 

vegetation water is selectively enriched for hydroxytyrosol without the presence 

of other components. Thus, the major polyphenolic component, hydroxytyrosol,

15 is isolated or enriched from other members of the polyphenolic family, impurities, 

suspended solids, tannins, and other molecules contained in the vegetation 

water.

In yet another embodiment, the composition is comprised of substantially 

pure or pure hydroxytyrosol.

20
III. Methods of Treating Skin Inflammation

In another aspect, the invention provides simple, inexpensive, and safe 

methods for treating patients suffering from an inflammatory skin conditions as 

exemplified by psoriasis, eczema, and dermatitis. In another aspect, symptoms 

25 associated with these skin conditions such as psoriasis, eczema, and dermatitis 

are treated or alleviated by the method described herein. In accord with this 

aspect of the invention, a composition containing at least 5 mg total polyphenols 

obtained from vegetation water from olives is formulated into a preparation 

suitable for administration to a patient suffering from a skin condition such as 

30 psoriasis, eczema, or dermatitis. In another embodiment, the composition 

contains at least 5 mg/capsule.

In studies conducted in support of the invention, compositions comprised

of the vegetation water composition were prepared and administered to test

10
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masticated and pressed to produce a liquid-phase mixture and solid by-products. 

The solid by-products were separated and removed from the liquid-phase 

mixture by filtration and centrifugation. The liquid-phase mixture was allowed to

5 rest to allow the oil and aqueous fractions to segregate. The aqueous phase 

was decanted and acidified with citric acid to adjust the pH between 2 and 4. 

The acidified aqueous fraction was concentrated by distillation under vacuum 

and dried by spray drying or oven drying under vacuum to obtain a powder, 

which was used to prepare the tablets as used in Examples 1-6. The formulation 

10 of the test composition tablets used in Examples 1 -6 is set forth in Table 1. Each 

tablet contained 90 mg of olive pulp solids, 5.4 mg of total polyphenols, and ~2.5 

mg of hydroxytyrosol.

In one embodiment, the composition is suitable for use in the treatment of 

psoriasis. Psoriasis is a chronic skin disease generally characterized by well- 

15 defined plaques that are slightly elevated and bear silvery scales, affecting about 

3.35-6.5 million (Roenigk and Maibach eds. 2nd ed. New York: Marcel Dekker; 

1991, pp. 213-214) in the United States with 150,000 to 260,000 new cases 

occurring annually (www.emedicine.com). A family association exists in one out 

of three cases following a multifactorial pattern. As many as seven susceptibility 

20 gene loci have been identified with PSORS1 within chromosome 6p21.3 

appearing to be the most significant (Asumalahti et al., 2003). However, the 

susceptibility has low penetrance as only about 10% of gene carriers develop the 

disease (Swanbeck et al., 1997, Elder et al., 2003).

Symptoms include patches of raised red skin covered by a flaky white 

25 buildup. In certain kinds of psoriasis, symptoms include a raised, red area 

(pustular psoriasis) or burned (erythrodermic) appearance. Other symptoms 

include intense itching and burning. Some patients may have a spot or two, 

while others may have extensive coverage on their body. In general, symptoms 

are frequently found on the knees, elbows, scalp, hands, feet, or lower back.

30 Physically, if less then 2 percent of the body is involved, the case is considered 

mild. Between 3 and 10 percent is considered moderate, and more than 10 

percent is severe (www.psoriasis.org).
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8 There are several different types^of psoriasis with the most common form 

(about 80%) being plaque psoriasis. Plaque psoriasis is characterized by well- 

defined patches of red or inflamed raised lesions covered with silvery white 

scales from parakeratosis (www.psoriasis.org). Parakeratosis refers to the

5 increased production and movement of skin cells. In normal skin, the outer 

layer, made up mostly of cells called keratinocytes, is replaced every 27 to 28 

days with newly formed keratinocytes. With parakeratosis, this process is sped 

up to about 3 or 4 days. These cells are moved to the surface faster than they 

can be incorporated in the skin layer, thus the keratinocytes accumulate and

10 form scaling or lesions. Other symptoms include dilated small blood vessels and 

inflammatory cells (www.skincarephysicians.com). Plaque psoriasis can appear 

on any skin surface with the knees, elbows, scalp, trunk and nails commonly 

affected.

Guttate psoriasis occurs most frequently in children and is characterized

15 by numerous small, red, individual lesions usually appearing on the trunk, arms, 

and legs. Guttate psoriasis often appears after an upper respiratory infection 

advancing the theory that psoriasis may be an autoimmune disorder. Pustular 

psoriasis is characterized by small pustules (skin blister containing pus) and may 

be generalized and widespread, or may be focalized, particularly to the hands

20 and feet (palmo-plantar pustular psoriasis). Pustular psoriasis may further cycle 

through erythema, pustules, and scaling. Inverse psoriasis occurs on the 

flexural surfaces often in skin folds or creases (armpit, groin, groin, under the 

breast) and presents as smooth areas of skin that are red and inflamed but do 

not include scaling. Erythrodermic psoriasis presents as generalized,

25 widespread erythema, redness and fine scaling (www.psoriasis.org).

Current methods of treatment include topical therapy, phototherapy, and

systemic therapy. Topical therapy includes moisturizing creams and lotions,

anthralin, calcipotriene, calcitriol, corticosteroids, salicylic acid, tar, and

tazorotene. Phototherapy or light therapy has been used to treat psoriasis for

30 hundreds of years (Lebwohl et al., 2004). Current approaches include treatment

with LM3, UVA in combination with ingestion or topical application of a

photosensitizing medication (PUVA), climatotherapy, and laser therapy.
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08 Systemic therapy is indicated when lesional burden is extensive and/or 

frequently relapsing (Ho, 2004). Accepted systemic therapies include 

methotrexate, acitretin, and cyclosporin. However, a number of patients are 

refractory or unresponsive to systemic treatment (Mason and Krueger, 2001).

5 Further, the accompanying side effects and/or toxicity of the treatments make 

them unsuitable for continued use. Additionally, there are a number of 

unconventional therapies including antibiotics, immunosuppressives such as 

tacrolimus, and hydroxyurea among others (Lebwohl et al., 2004).

It is estimated that 75% of patients with psoriasis have mild to moderate

10 clinical severity of disease (<20% of body surface area affected or a Psoriasis 

Area Severity Index (PASI) score of <10) and can be satisfactorily managed on 

an outpatient basis with topical therapy. Yet 100% clearance of lesions is not a 

realistic expectation for patients treated with topical medications. Reported 

complete clearance rates range from 2% with tazarotene gel to 45% with a

15 combination of 0.005% calcipotriol ointment and 0.1 % betamethasone ointment. 

In addition, topical therapies for psoriasis have significant side effects that must 

be considered by both physician and patient when developing a treatment 

program (Bruner et al., 2003).

There is currently no cure for psoriasis and the primary treatment goal is

20 to reduce or ameliorate the symptoms associated with the disease such as to 

reduce the size, thickness, and extent of plaque, papules, and erythema. The 

measure of response to therapy (i.e., reduction in symptoms) is generally based 

on a physician global assessment (PGA) or psoriasis area and severity index 

(PASI) score. A reduction of 50 percent from pre-treatment baseline scores is

25 generally accepted as a positive physical response; a reduction of 75 percent or 

more is generally accepted as a superior response approaching clearance 

(Marchetti et al., 2005).

Relapse and remittance are common occurrences over the natural history

of the disease. Additionally, many cases are recalcitrant or refractory to known

30 treatments. Topical therapy produces remission in 65 to 81% of patients with

remission occurring for 2.25 to 4 months with continued maintenance of therapy.

Phototherapy produces remission in 62.5 to 80% of cases with remission periods

13
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08 from 3 to 5.5 months with continued maintenance of therapy (Marchetti et al., 

2005).

The vegetation water composition of the invention is particularly well 

suited for treatment of psoriasis that has proven refractory to conventional

5 treatment, as exemplified by glucocorticoids and/or immunosuppressives. In 

studies conducted in support of the invention, compositions comprised of the 

vegetation water were prepared and administered to test subjects suffering from 

psoriasis, as set forth in Examples 3 and 6. The test composition was 

formulated as a tablet, where the formulation is set forth in Table 1. Briefly, each

10 tablet comprised 90 mg of olive pulp formulations, 5.4 mg of total polyphenols, 

and 2.5 mg hydroxytyrosol. As described in Example 3, a patient suffering from 

purulent psoriasis on the knees and shins was treated with 2 tablets daily of the 

vegetation water composition. The patient had previously been refractory to 

treatment with antibiotics and antihistamines. Figs. 3A-3B show the lesions on

15 the shins, calves, and knees of the patient prior to treatment with the vegetation 

water composition. As seen in Figs. 3C-3D, after two months of treatment, the 

severity and extent of the lesions was greatly reduced. The large, discrete 

lesions on the anterior of the shin were completely cleared. Coverage of the 

generalized lesions on the lateral shins and calves were reduced by at least 40-

20 50%. After three months of treatment, the lesions on the shins were nearly 

resolved and the lesions on the knees were greatly improved (Fig. 3E). 

Additionally, the coverage of the lesions on the calves were at least 60-70% 

reduced (Fig. 3F); and the erythema was reduced in the remaining lesions.

As described in Example 6, a patient suffering from palmo-plantar

25 pustular psoriasis and generalized pustular psoriasis on the shins, feet, and 

ankles was treated with the vegetation water composition. The patient had 

formerly proven refractory to treatment with glucocorticoids and 

immunosuppressants after treatment for 2.5 years. As seen in Figs. 6B and 6D, 

the palmo-plantar lesions covered over 90% of the soles of both feet and the

30 palms of both hands extending over the fingers and toes to the nails. 

Additionally, the patient exhibited large pustules on the feet, ankles, and shins 

(Fig. 6A and 6C). After two months of treatment with the vegetation water

14
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associated with the psoriasis. The degree and coverage of the lesions had 

significantly improved after three months of treatment such that the dosage of 

the immunosuppressant was reduced by half. After eight months of treatment, 

5 the psoriasis was resolved on the shins, ankles and the top of the feet (Fig. 6E).

Further, the palmo-plantar lesions were alleviated except for some residual 

deformation and discoloration of the toe nails (Figs. 6F-6H).

In another embodiment, the composition is suitable for use in the 

treatment of eczema. Eczema involves an inflammation of the skin and appears 

10 to be an abnormal response of the body’s immune system. In some types of 

eczema, the inflammatory response to irritating substances is overactive, 

causing itching and scratching. Eczema is not contagious and currently cannot 

be cured. Presently, treatment focuses on ameliorating the symptoms and 

avoiding triggers. Examples of eczema include atopic eczema, allergic contact 

15 dermatitis, irritant contact dermatitis, seborrhoeic dermatitis, varicose eczema, 

nummular eczema, and discoid eczema. Symptoms of eczema include dryness, 

flakiness, heat, blisters, and itching. In mild forms the skin is dry, hot and itchy, 

while in more severe forms the skin can become broken, raw and bleeding. The 

causes of eczema are many and varied, and depend on the particular type of 

20 eczema including heredity, allergens, irritants such as chemicals and detergents, 

allergens such as nickel, and yeast growths (www.medinfo.co.uk). Atopic 

eczema or atopic dermatitis is a chronic, superficial inflammation thought to be 

due to an inherited tendency toward allergy, it is common in infants and usually 

appears between the ages of two and eighteen months. Atopic eczema often 

25 clears up as the child ages and most outgrow the condition by puberty.

Nummular eczema presents with circular, itchy, scaling patches on the skin. The

cause of this eczema is unknown. Treatments include corticosteroid ointments

although the condition is often resistant to treatment (Encyclopedia of Medicine,

Clayman, Ed., Random House, NY, 1989). Allergic contact dermatitis develops

30 when the body’s immune system reacts against a substance in contact with the

skin. Exemplary substances include nickel, perfumes, rubber and drugs.

Seborrhoeic eczema generally affects infants under the age of one and adults

15
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08 between the ages of 20 and 40. It is usually seen on the scalp as mild dandruff, 

but can spread to the face, ears and chest. The skin may become red, inflamed 

and the skin may flake. The adult condition may be caused by a yeast growth 

and treatment with an anti-fungal cream may be necessary.

5 Treatments for eczema include emollients, topical and oral steroids,

topical immunomodulators such as tacrolimus and pimecrolimus, UV light, and 

anti-histamines, creams, ointments, shower and bath oils for moisturizing the 

skin, evening primrose oil supplements, phototherapy, immune system 

suppressants including cyclosporin, and antibiotics for infections resulting from

10 eczema (www.medinfo.co.uk).

In another embodiment, the vegetation water composition of the invention 

is suitable for treatment of eczema, especially eczema that has been 

demonstrated to be resistant or refractory to conventional treatments, as 

exemplified by glucocorticoids, antihistamines, and/or antibiotics. In studies

15 conducted in support of the invention, compositions comprised of the vegetation 

water were prepared and administered to test subjects suffering from allergic 

dermatitis, as set forth in Examples 2 and 4. Additionally, the vegetation water 

composition was prepared and administered to a test subject suffering from 

seborrhoeic dermatitis and lichen ruber planus as described in Example 5. The 

20 test composition was formulated as a tablet, where the formulation is set forth in 

Table 1. Briefly, the each tablet comprised 90 mg of olive pulp solids, 5.4 mg of 

total polyphenols, and 2.5 mg hydroxytyrosol.

As described in Example 2, a patient who had been prescribed digitoxin 

for atrial fibrillation suffered from repeated episodes of drug sensitive dermatitis 

25 in reaction to the digitoxin. The patient was prescribed an antihistamine and 

glucocorticoid for 2 to 3 days during outbreaks. As seen in Figs. 2A-2B, before 

treatment, the digitoxin-induced dermatitis outbreaks occurred as numerous 

erythemic lesions on the wrists, upper forearms, and medial ankles. As seen in 

Figs. 2C-2D, after only two months of treatment with the vegetation water

30 composition, the lesions on the wrists, forearms, and ankles were completely 

resolved.
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unknown cause on the forearms, wrists, and hands (Figs. 4A-4B) was treated 

with the vegetation water composition. The patient was initially treated with an 

antihistamine and a glucorticoid for over two years, but proved refractory to

5 treatment. The patient was then treated with the vegetation water composition. 

Briefly, two tablets formulated as in Table 1 were administered orally to the 

patient daily. After one month of treatment with the vegetation water 

composition, the lesions had improved enough that the antihistamine and 

glucocorticoid were discontinued. After two months of treatment with the

10 vegetation water composition, there was no visual indication of the lesions as 

seen in Figs. 4C-4D. After five months of treatment, the lesions remained in 

remission (Figs. 4E-4F).

As described in Example 5, a patient diagnosed with seborrhoeic 

dermatitis of the scalp and lichen ruber planus on the palms and wrists was 

15 treated with the vegetation water composition. Treatment of the lichen ruber 

planus is described further below. Before treatment, the seborrhoeic dermatitis 

presented as a generalized erythema and inflammation on the scalp and 

forehead, see Fig. 5F. About 90% of the forehead was covered with inflamed, 

reddened lesions. The patient was treated with the vegetation water

20 composition. Briefly, two tablets formulated as in Table 1 were administered 

orally to the patient on a daily basis. As seen in Fig. 5G, after only two months 

of treatment, the lesions on the forehead were nearly resolved. As seen in Figs. 

5H-5I, after 9 and 11 months of treatment, respectively, the dermatitis of the 

scalp had also improved as evidenced by the reduced erythema and

25 inflammation.

In another embodiment, the compositions of the invention are suitable for

treating erythema nodosum. Erythema nodosum is an inflammatory condition

characterized by tender, red bumps, and is usually found on the shins, but may

also occur on other areas of the body such as the buttocks, calves, ankles,

30 thighs, and upper extremities. Quite often, erythema nodosum is not a separate

disease, but, rather, a sign of some other disease, or of sensitivity to a drug.

Typical treatments include antibiotics, treatment of the underlying cause, pain
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8 relievers, and corticosteroids (www.umm.edu). As seen in Example 1, a patient 

suffering from erythema nodosum of unknown cause was successfully treated 

with the vegetation water composition. The patient had previously been 

refractory to treatment with predonine. As seen in Figs. 1A-1B, the patient

5 presented with several large (>1 inch/2.54 cm) red lesions on the thighs, anterior 

and lateral shins. The patient was treated with the vegetation water composition. 

Briefly, two tablets formulated as in Table 1 were administered orally to the 

patient daily. After two months of treatment with the vegetation water 

composition the patient reported significant improvement in the lesions and the

10 predonine was discontinued. After four months of treatment, the erythema 

nodosum was in remission. After seven months of treatment, the erythema 

nodosum remained in remission with no visual evidence of the lesions (Figs. 1C- 

1D).

In yet another embodiment, the vegetation water composition is suitable

15 for use in the treatment of lichen diseases including lichen ruber planus and 

lichen urticatus. Lichen ruber planus is an idiopathic disease that is probably an 

autoimmune disorder. The clinical symptoms include polygonal, flat, shiny 

papules and pruritus. The papules may also be pink or red in color as well as 

hyperpigmented brownish-red. The nails may also exhibit dystrophy. The sites

20 of predilection include the wrists, shins, ankles of the lower extremities, sacral 

region, mouth, and genitals. Treatments include topical steroids such as 

clobetasol proprionate and betamethasone proprionate ointments, systemic 

steroids such as prednisone, long term antibiotics, oral antifungal agents, 

phototherapy, acitretin, methotrexate and hydroxychloroquine, tacrolimus

25 ointment and pimecrolimus cream, and immune modulating drugs that inhibit 

calcineurin (www.dermnetnz.gov). Lichen urticatus or papular urticaria, more 

commonly known as "hives," is characterized by local elevated ridges (wheals) 

and erythema of the skin. This condition is usually triggered by allergic reactions 

to insect bites, sensitivity to drugs, or other environmental causes

30 (www.webmd.com).

As described in Example 5, a patient suffering from lichen ruber planus 

was effectively treated with the vegetation water composition. The patient
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08 presented with extensive patches of small raised, red lesions on the top of the 

hands as well as lesions on the medial forearm, not shown. After two months of 

treatment, the erythema of the lesions had improved (Figs. 5A-5B). After five 

months of treatment with the vegetation water composition, the extent and

5 degree of the lesions had further improved (Figs. 5C-5D). The extent of the 

lesions on the back of the hand and the anterior forearm was reduced by at least 

30-40% and there was no visual evidence of the lesions on the posterior 

forearm. After 9 months of treatment, the lesions on the back of the hand were 

in remission with no lesions evident on visual inspection, see Fig. 5E.

10 In a further embodiment, the vegetation water composition is suitable for

treatment of photohypersensitivity dermatitis or photo-dermatitis. A large 

number of biological or synthetic substances may sensitize a patient to sunlight 

exposure such that the patient develops dermatitis on areas of skin exposed to 

sunlight when the compounds are present in their system. Such substances

15 include drugs like demethylechloretetracycline, sulphonamides, griseofulvin, and 

chlorpromazine, dyes like eosins present in some cosmetics and perfumes, tar 

products, compounds like psoralens, among others. This type of dermatitis is 

usually reversible where the dermatitis occurs only when the sensitizing 

compound is present in the patient's system. Photo-dermatitis presents clinically

20 as erythema, scaling, and vesiculation along-with itching in the areas exposed to 

sunlight. The lesions may further present only as hyperpigmentation with or 

without itching (www.delhihomeo.com). Current treatments include limiting 

exposure to sunlight and/or the sensitizing compound as well as treatments 

similar to those described for eczema, above.

25 As mentioned above with respect to psoriasis, in many cases,

inflammatory skin diseases such as psoriasis and eczema are refractory to

conventional treatments, that is, show little or no improvement of symptoms with

treatment. As seen in Examples 1-6, the present composition is suited for

systemic treatment of refractory inflammatory skin conditions such as psoriasis,

30 eczema, and dermatitis, among others.

It will further be appreciated that a patient may suffer from more than one

inflammatory skin condition. As seen in Examples 4 and 5, the present

19
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inflammatory skin condition.

A. Administration

5 Routes of delivery include, but are not limited to, various systemic routes,

including oral and parenteral routes (intravenous, subcutaneous, intraperitoneal, 

and intramuscular). Administration via these routes is achieved by formulating 

the compositions into a suitable dosage form. Non-limiting examples include 

pills, tablets, capsules, suspensions, syrups, liquid drops, and the like.

10 Preparation of such dosage forms is routine to those of skill in the art. In a 

preferred embodiment, the composition is administered orally.

The composition may be administered either in substantially pure form 
•ι

(olive pulp solids or extract) or along with a pharmaceutically acceptable carrier. 

In one embodiment, the composition is dissolved or dispersed in the carrier as

15 an active ingredient and formulated according to conventional practice. The 

carrier may be a solid form, semi-solid or liquid material which acts as a vehicle, 

carrier or medium for the active ingredient. Alternatively, the carrier can be in 

the form of a capsule or other container to facilitate oral administration. Thus, 

the oral dosage forms for administration in accordance with the present invention

20 include tablets, pills, powders, capsules, syrups, liquids, and soft or hard gelatin 

capsules. The carrier may be any of a variety of standard physiologically 

acceptable carriers employed by those of ordinary skill in the art. It will be 

understood that the choice of suitable physiologically acceptable carrier will vary 

dependent upon the chosen mode of administration.

25 In a preferred embodiment, the composition is administered orally to a

patient suffering from an inflammatory skin condition.

It will be appreciated that the composition can further be formulated to

contain various weight ratios of the phenolic compounds. In one embodiment,

the composition is formulated to contain various weight ratios of hydroxytyrosol

30 to oleuropein. In preferred embodiments, the weight ratio of hydroxytyrosol to

oleuropein is between 4:1 and 200:1, preferably about 10:1, and more preferably

about 100:1. The composition may also be formulated to contain a weight ratio

20
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08 of hydroxytyrosol to tyrosol of between about 2:1 and about 50:1, preferably 

between about 5:1 and about 30:1.

In one embodiment, the composition is a hydroxytyrosol rich composition.

In another embodiment, the composition comprises purified hydroxytyrosol. In

5 yet another embodiment, the composition comprises purified hydroxytyrosol in 

combination with a pharmaceutically suitable carrier. In a further embodiment, 

the composition comprises purified hydroxytyrosol administered in combination 

with other treatment compositions and methods.

The compositions for administration in the present invention may be

10 formulated with other common pharmaceutically acceptable excipients, including 

lactose, dextrose, sucrose, sorbitol, mannitol, starches, gums, calcium silicate, 

microcrystalline cellulose, polyvinylpyrrolidone, methylcellulose, water, alcohol 

and the like. The formulations may additionally include lubricating agents such 

as talc, magnesium stearate and mineral oil, wetting agents, emulsifying and

15 suspending agents, preserving agents such as methyl- and 

propylhydroxybenzoates, sweetening agents or flavoring agents. Further, the 

compositions of the present invention may be formulated so as to provide quick, 

sustained or delayed release of the active ingredient after administration to a 

subject. Sustained or delayed release may be accomplished using any known

20 method including semi-permeable polymeric matrices in the form of shaped 

articles such as films or microcapsules.

Parenteral formulations for use in accordance with the present invention 

are prepared using standard techniques in the art. The term parenteral as used 

herein includes subcutaneous injections, intravenous, intramuscular, intrasternal 

25 injection, or infusion techniques. Such formulations are commonly prepared as 

sterile injectable solutions, using a parenterally acceptable carrier such as 

isotonic saline solution or as a sterile packaged powder prepared for 

reconstitution with sterile buffer or isotonic saline prior to administration to a 

subject.

30 In one embodiment, the composition may be administered at regular

intervals, e.g., daily, two times daily, or three times daily. In another 

embodiment, the composition is administered over a period of time, e.g. 1 to 12
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may be continued for an indefinite time period. It will be appreciated that 

dosages of the composition will vary dependent upon the compound used in the 

composition. Preferred doses for oral administration of the composition include

5 (i) from about 90-360 mg of solid olive pulp solids and/or extract on a daily basis, 

with specific embodiments of 90, 180, 270, and 360 mg of solid olive pulp dry 

formulation contemplated, (ii) from about 5-22 mg total simple phenols and 

polyphenols on a daily basis, with specific embodiments of 5, 5.4, 10, 10.8,16, 

16.2, 21.6, or 22 mg contemplated, (iii) from about 2.5-10 mg hydroxytyrosol on

10 a daily basis, with specific embodiments of 2.5, 5, 7.5, and 10 mg contemplated. 

In other embodiments, up to 2g/kg is orally administered, or (iv) from about 10- 

20 mg of the composition per dose.

Dosages will vary in accordance with such factors as the age, health, sex, 

size and weight of the patient, the route of administration, and the efficacy of the 

15 compound. Greater or lesser amounts of the compound may be administered as 

required.

It will be appreciated that other components or active ingredients may be 

administered in combination with the treatment compound. It will further be 

appreciated that other treatment methods may be used in combination with

20 administration of the treatment compound.

From the foregoing, it can be seen how various objects and features of 

the invention are met. Those skilled in the art can now appreciate from the 

foregoing description that the broad teachings of the present invention can be 

implemented in a variety of forms. It will be appreciated that embodiments and 

25 subgroups described herein may be combined in the method and composition.

Therefore, while this invention has been described in connection with particular

embodiments and examples thereof, the true scope of the invention should not

be so limited. Various changes and modification may be made without departing

from the scope of the invention, as defined by the appended claims.

30 The following examples illustrate methods of treating inflammatory skin

conditions with compositions from vegetation water from olives in accordance

with the invention. The examples are intended to illustrate, but in no way limit,
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III. Examples

Preparation of treatment composition

5 Tablets were formulated with a composition obtained from vegetation

water from olives as in Table 1.

Table 1: Tablet formulation

Ingredient mg/tablet

olive pulp extract (solids) 90

citric acid 15

maltodextrin 205

silicon dioxide 10

magnesium stearate 10

modified cellulose 60

dicalcium phosphate 600

stearic acid 70

Total 1060

Each tablet contained 90 mg of olive pulp extract (solids), 5.4 mg total
10 polyphenols and ~2.5 mg hydroxytyrosol.

Example 1

A 45 year-old female was diagnosed with erythema nodosum and 

presented with lesions >1 inch (2.54 cm) on the left thigh anterior and the medial 

15 knee of both legs, as well as several smaller lesions <1 inch (2.54 cm) on the 

thighs and upper calves and shins (Figs. 1A-1B). The patient had been treated 

with 5 mg predonine for nearly 2.3 years with little resolution.

The patient was treated with two tablets comprising the vegetation water

composition daily. After two months of treatment with the vegetation water

20 composition, the predonine was discontinued. After four months of treatment,

the patient showed no visual evidence of the erythema nodosum on the thighs,

knees, or lower legs. After 11 months of treatment, the patient continued to

show no visual sign of the erythema (Figs. 1C-1D).
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A 71 year-old male was diagnosed with recurring allergic dermatitis in 

response to digitoxin prescribed for atrial fibrillation. The dermatitis presented 

with generalized, erythematous lesions on the anterior wrist, forearm, and the

5 medial ankle (Figs. 2A-2B). The patient was treated with antihistamine and 

glucocorticoids for 2-3 days during outbreaks for 2.4 years.

The patient was subsequently treated with two tablets of the vegetation 

water composition daily. After two months of treatment, the patient showed a 

substantial improvement with nearly no visual evidence of the lesions (Fig. 2C- 

10 2D).

Example 3
A 70 year-old female was diagnosed with psoriasis purulenta (pustular 

psoriasis with purulent lesions) and presented with extensive pustules on the 

15 knees, shins, calves, ankles, and anterior of the foot (Figs. 3A-3B) and had been 

suffering from psoriasis for two years. The patient had been treated with 

antibiotics, diuretics, and antihistamines, but proved refractory to treatment.

The patient was then treated with two tablets of the vegetation water 

composition daily. After two months of treatment, the patient exhibited a 

20 decrease in the number and size of the pustules, especially on the anterior shin 

and lateral calves (Figs. 3C-3D). After three months of treatment, the patient 

exhibited a substantial improvement in the condition with nearly complete 

resolution of the lesions (Figs. 3E-3F).

25 Example 4
A 76 year-old male was diagnosed with allergic dermatitis and lichen 

urticatus as an additional diagnosis, and presented with large, >1 inch (2.54 cm), 

erythematous, raised lesions on the forearms, wrists, and hands (Figs. 4A-4B). 

The patient was treated with antihistamines and glucocorticoids for nearly 2 

30 years with little or no resolution in the lesions.

The patient was refractory to treatment with the antihistamines and

glucocorticoids and therefore treatment with the vegetation water composition

was initiated. The patient was treated with two tablets of the vegetation water

composition daily in combination with the antihistamine. After one month of
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months of treatment with the composition, the patient showed a significant 

reduction in lesions (at least 80% of the lesions were resolved) (Figs. 4C-4D). 

After three months of treatment, the patient showed no visual evidence of

5 lesions. After seven months of treatment, the patient remained in remission and 

continued to show no visual evidence of the dermatitis (Figs. 4E-4F).

Example 5
A 66 year-old male was diagnosed with lichenoid dermatitis, allergic

10 dermatitis, and photohypersensitivity dermatitis. The patient presented with 

seborrhoeic dermatitis on the forehead and at the hairline and lichen ruber 

planus on the palms and the wrists. The lichen ruber planus presented with 

localized pruritic, papular eruptions on the extensor surface of the hand and the 

wrists. The patient also presented with seborrhoeic dermatitis (eczema) on the

15 scalp and forehead consisting of scaling over erythematous, raised lesions (Fig. 

5F).

The patient was treated with an anti-hyperlipidemic for hyperlipidemia and 

an antihypertensive for 10 years. The patient was subsequently treated with a 

vasodilating drug for angina pectoris.

20 The patient was treated with two capsules or tablets of the vegetation

water composition daily for the hyperlipidemia.

1. Seborrhoeic dermatitis

After two months of treatment, a substantial improvement in the condition 

was noted on the forehead, which had nearly completely resolved (Fig. 5G).

25 After nine months of treatment, the erythematousness of the lesions on the scalp 

was reduced (Fig. 5H). After eleven months of treatment, the lesions on the 

scalp were nearly resolved (Fig. 5I).

2. Lichen ruber planus

After two months of treatment with the composition, the patient noted a

30 decrease in the extent of the eruptions (Figs. 5A and 5C). After five months of

treatment, the patient showed a significant reduction in eruptions and redness (at

least 50% of the lesions were resolved) (Figs. 5B and 5D). After nine months of

25
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5E).

Example 6
5 A 61 year-old female was diagnosed with collagen disease and pustular

psoriasis. The patient presented with localized palmo-plantar pustulosis on the 

extensor and flexor surface of the hands (palm) and feet (soles) exhibiting 

extensive, large >1 inch (2.54 cm) pustules. The patient was also exhibited 

acropustulosis of the phalanges (fingers and toes) with deformation, oncholysis

10 and discoloration of the phalanx nails. Additionally, the patient was diagnosed 

with generalized pustular psoriasis with erythema of the feet, ankles and anterior 

shins (Figs. 6A-6D). The patient was initially treated with glucocorticoids and a 

first immunosuppressant with no improvement.

The patient was refractory to treatment with the immunosuppressant and

15 glucocorticoids and therefore treatment with the vegetation water composition 

was initiated. The patient was treated with two capsules/tablets of the vegetation 

water composition daily as well as a second immunosuppressant. After two 

months of treatment, the patient reported improvement in the extent and severity 

of the lesions. The dosage of the immunosuppressant was reduced after three

20 months of treatment with the vegetation water composition. After eight months 

of treatment with the composition, the patient showed a significant reduction in 

lesions on the soles of the feet (at least 80% of the lesions were resolved) and 

remission of the psoriasis on the palms (Figs. 6F-6H). Additionally, 

acropustulosis of the finger nails was nearly resolved, and the toe nails were

25 significantly improved. The generalized pustular psoriasis on the feet, ankles 

and anterior shins was resolved (Fig. 6E).

Although the invention has been described with respect to particular 

embodiments, it will be apparent to those skilled in the art that various changes

30 and modifications can be made without departing from the invention.
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1. A method for treating a person suffering from an inflammatory skin condition 

that has proven refractory to treatment with immunosuppressives or 

glucocorticoids, comprising:

5 orally administering a composition obtained from vegetation water from

olives, where the amount administered is effective, when administered on a daily 

basis over a period of at least one to two months, to produce a substantial 

improvement in said condition.

10 2. The method according to claim 1, wherein said composition is a 

hydroxytyrosol-rich composition produced by (i) producing vegetation water from 

olives, (ii) adding acid to the vegetation water thereby producing acidified 

vegetation water, and (iii) incubating the acidified vegetation water for a period 

until at least 50% of oleuropein originally present in the vegetation water has

15 been converted to hydroxytyrosol.

3. The method according to claim 1, wherein said composition is a 

hydroxytyrosol-rich composition produced by (i) producing vegetation water from 

olives, (ii) adding acid to the vegetation water thereby producing acidified

20 vegetation water, and (iii) incubating the acidified vegetation water for a period 

until the weight ratio of hydroxytyrosol to oleuropein is between 1:1 and 200:1.

4. The method according to claim 3, wherein said weight ratio is between 5:1 

and 50:1.

25
5. The method according to any previous claim, wherein said oral administration 

comprises orally administering a tablet, capsule, or pill.

6. The method according to any previous claim, wherein said oral administration 

30 comprises orally administering a liquid.

7. The method according to any previous claim, wherein the inflammatory skin 

condition is psoriasis.
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skin condition is eczema.

9. The method according to any one of claims 1-6, wherein the inflammatory

5 skin condition is allergic dermatitis.

10. The method according to any one of claims 1-6, wherein the inflammatory 

skin condition is photohypersensitivity dermatosis.

10 11. The method according to any one of claims 1-6, wherein the inflammatory 

skin condition is lichen urticatus.

12. The method according to any previous claim, wherein the composition is 

administered at a dosage effective to deliver between 5.4 to 10.8 mg of total

15 polyphenols daily.

13. The method according to any one of claims 1-11, wherein the composition is 

administered at a dosage effective to deliver between 2.5 to 5 mg of 

hydroxytyrosol daily.

20
14. The method according to any previous claim, wherein said 

immunosuppressive is selected from the group consisting of tacrolimus and 

hydroxyurea.

25 15. Use of a composition obtained from vegetation water from olives for the 

manufacture of a medicament for treating an inflammatory skin condition that 

has proven refractory to treatment with immunosuppressives or glucocorticoids.

16. The use of claim 15, where the medicament is formulated for oral

30 administration.

17. The use of claim 15 or 16, where the composition is a hydroxytyrosol-rich 

composition produced by (i) producing vegetation water from olives, (ii) adding 

acid to the vegetation water thereby producing acidified vegetation water, and

35 (iii) incubating the acidified vegetation water for a period until at least 50% of
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hydroxytyrosol.

18. The use of claim 15 or 16, where the composition is a hydroxytyrosol-rich

5 composition produced by (i) producing vegetation water from olives, (ii) adding 

acid to the vegetation water thereby producing acidified vegetation water, and 

(iii) incubating the acidified vegetation water for a period until the weight ratio of 

hydroxytyrosol to oleuropein is between 1:1 and 200:1.

10 19. The use of claim 18, wherein said weight ratio is between 5:1 and 50:1.

20. The use of any one of claims 15 to 19, wherein said medicament is 

formulated as a tablet, capsule, or pill.

15 21. The use any one of claims 15 to 19, wherein said medicament is formulated 

as a liquid.

22. The use of any one of claims 15 to 21, wherein the inflammatory skin 

condition is selected from the group consisting of psoriasis, eczema, allergic

20 dermatitis, photohypersensitivity dermatosis, and lichen urticatus.
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