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PRODUCT OF NATURAL ORIGIN FOR OPHTHALMIC TREATMENT AND OBTAINING
PROCEDURE

The invention refers to a product of plant extraction having therapeutic action in ophthalmic
disorders and its obtaining procedure.

There are many ophthalmic affections that harm the cornea: corneal ulcer, keratitis (infections of
different origins, namely viral or microbial). Other lesions are due to the abrasion brought on by foreign
bodies or mechanical shocks.. On a global scale, corneal affections rank second, right after the cataract,
among the decisive factors for blindness [1-6].

For the treatment of the affections mentioned above, antibiotics or antivirals are used, both local and
systemic. Many of these preparations can cause adverse or allergic reactions, having unpleasant or even
serious effects. Moreover, the healing can be accompanied by proliferative processes, with upsetting scars,
affecting sight.

Glaucomas are a group of eye diseases characterized by progressive lesions of the optic nerve and of the
visual field, due to the increase of the intraocular pressure, being the third cause of blindness on
worldwide ranking.

Anti-glaucoma medication comprises topical agents (analogues of prostaglandin, B- blocking agents), as
well as systemic medication. The administration of these can be limited by allergic reactions or adverse
effects, some important, such as cardiac or central nervous system disorders [1,3,4,5,6,7].

The patent applications CN 101579488(A) and CN 101647913(A) present Chinese medicines of
plant origin on traditional basis for the treatment of ophtalmic disorders.

The patent application CN 101579488(A) concerns to a medicine for cataracts and glaucoma treatment
prepared with 8 natural ingredients, 5 of them being of natural origin [8].

In the patent application CN 101647913(A) a preparation procedure of a medicine for the treatment of
senile cataracts and viral keratitis from 12 plant secies is claimed, promising statistical data regarding the
improvement of patients’eyesight are shown [9].

From Islamic religious texts [10] and from popular medicine in the Middle East, one knows the
use of the juice extracted from desert truffles in treating some eye diseases. [11].

Generally, the truffles are widely used in alimentation, having a high content of proteins and lipids,
other nutritional substances being carbohydrates, amino acids and vitamins (especially vitamin C) [12].

Nevertheless, there are few scientific studies that have identified antimicrobial peptides in the
extract of these desert truffles, without establishing any therapeutic action [13,14].

The technical problem solved by this invention is the achievement of a natural origin product of
therapeutic use which is very active in ocular affections of the cornea and moderately active in the
treatment of glaucoma, by a procedure involving pre-established steps and parameters. The plant source
consists of brown desert truffles of the Terfezia type fungi.

The product according to the invention consists in an aqueous extract of brown desert truffles of
Terfezia genus fungi, having a concentration of 13...17%(w/v) as dry matter, containing %(w/v):

-proteins 3.0...5.5

-aminoacids 0.1...0.2

-carbohydrates (as glucose) 0.4...0.6, to which are added

-benzalkonium chloride 0.01 as preservation agent

-sodium chloride 0.6 as isotonization agent and

-demineralized water to 100.

The product is sterile, for ophthalmic treatment as eye drops.

The product obtaining procedure according to the invention consists in that:



WO 2012/082003 . ) PCT/R0O2011/000001

Fresh or frozen truffles are extracted in demineralized water at 4 °C by a ratio of 2-3:1 (v/w), the
extract is separed by filtration on a filter aid layer (celite) or centrifugation and it is submitted to
purification by ultrafiltration on membranes with a cut-off limit of 10 kDa. The obtained permeate
solution is then concentrated under vacuum to 1/6-1/9 (v/v) and benzalkonium chloride 0.01% (w/v), as
well as sodium chloride 0.6 % (w/v) are added, after which it is sterilely filtered and thus an eye drops
solution is obtained and filled in sterile bottles of 5-10 ml.

The advantages of the invention are mainly that: a product of natural origin from a single plant
source is obtained, which is very active in the affections of cornea and moderately active in glaucoma,
having no proliferative effect, the regeneration taking place without leaving any scars; the product is not
toxic and non-irritative.

The present invention is now illustrated by two following examples.

Example 1

A 2 kg quantity of brown desert truffles (of the Terfezia genus), frozen for 4 months at -17...-19
°C is submitted to extraction by shaking with 4 1 demineralized water for 24 h at 4 °C. Following
extraction, the solid phase is separated through filtration under vacuum, on a Buchner funnel, through a
filtration aid layer (celite). Thus 3370 ml filtered product (aqueous extract) having a protein concentration
of 6.7 mg/ml (the Lowry method) is obtained.

The extract is purified of the ballast proteins by ultrafiltration on a module with a cellulose
membrane cassette with a cut-off limit of 10 kDa and a filtration area of 0.5 m®* (PLCGC - Pellicon,
Millipore), with the recirculation of the retentate and adding of demineralized water at the end in order to
recover the active product. 3250 ml of permeate solution (filtrate) having a protein concentration of 5.5
mg/ml is obtained, this being the active fraction and 150 ml of retentate with 17.4 mg/ml (protein ballast).
The filtrate is concentrated on a rotary evaporator, under vacuum (maximum temperature of 37°C) up to a
volume of 450 ml.

The active solution so obtained has 35.8 mg protein/ml. This is formulated as eye-drops by adding
at 100 ml solution of 0.5 ml. benzalkonium chloride 2% (w/v) — 0.01% (w/v) as refered to the active
solution and 0.6 g NaCl — 0.6% (w/v), followed by aseptic filtration on sterile filter with a membrane of
0.22 um and fills in sterile dropper bottles of 5 and 10 ml.

The chemical and physical characterization of the active solution and of the eye drops was carried
out by of high performance liquid chromatography HPLC-DAD, coupled with mass spectrometry (HPLC-
MS-MS), atomic emission (ICP-MS) and atomic absorption spectrometry.

HPLC determination (Kromasil column 100-5CB, two mobile phases, Merck-Hitachi LaChrom
chromatograph) showed a protein complex (polypeptides).

HPLC-MS-MS chromatograms (Zorbax-SB-C18 column, two mobile phases, Agilent Triple Quad
LC/MS chromatograph) showed a molecular weight of the components of up to 420 Da.

The spectrometric analysis of inductively coupled plasma atomic emission (ICP-MS Elan DRC-e
Perkin Elmer) and atomic absorption (Analyst 800, Perkin Elmer) showed the presence as macro- and
microelements of the metals Na, K, Mg, Fe, Zn, Cu, Cr, Cd, As, Se, Pb. Zinc, chromium and selenium can
be useful in the therapeutic action, and the toxic metals (Cd, As, Pb) are within the limits approved by the
European Pharmacopoeia, the 6 edition.

In the following table the chemical composition and the metal content of the product are shown.
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Table 1. Chemical composition of the product.

Composition Concentrations, %(w/v)
Dry matter content 14.996
Total proteins, represented by 3,4673
polypeptides having a mol. wt.
between 300 and 420 Da
Aminoacds, 0,17
From which
- Alanine 0,067
- Serine 0,033
- Proline 0,045
- Methionine 0,005
- Tyrosine 0,021
Carbohydrates, as glucose 0,499
Minerals (ash) 1,61

Tabel 2. Metal content of the product.

i

Element | rConténitM“ Ai
 pom(ugle) | me/ioog |
Sodium 14355 143,50
Potassium . 44974 L 449,74 —
Magnesium | 179,5800 17,9580 |
Cromium 03379 | Ao,63§sw‘
on 110600 | 11000 |
Copper | 0,4756 | 0,0476
Zine | 75723 10,7572
Manganese 11,53 | - 12153:0 ]
Cobalt 70371 'lv'_(),7637" )
Arsenum 0,0321 00032
Selenium <0010 <0001 |

PCT/R0O2011/000001
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Cadmium 00323 | 000323
o
Lead <00010 <0000 |
]
Example 2
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One proceed as in example 1, with the difference that the raw extraction material is represented by
fresh truffles, extracted with demineralized water in a ratio of 3:1 (W/v), and the extract is separated by
centrifuging at 7000-8000 rpm. From 2 kg of fresh truffles 4580 ml of extract with 5.1 mg protein/ml are

obtained; one proceed further as in example 1.

The product showed antimicrobial activity against Staphylococcus aureus ATCC 25923 si

Escherichia coli ATCC 25922.
The following tables give such examples.

Table 3. Antimicrobial activity assay at different dilution rates of the product (simple broth

medium for bacteria, pH 7.4).

Dilution Microorganism
%(v/v) Staphylococcus aureus ATCC | Escherichia coli ATCC 25922
2592
50 active active
25 active active
12,5 active active
6,2 active active
3,1 non-active non-active

Table 4. Compared assay of antimicrobial activity against Staphylococcus aureus ATCC 2592
(TSA Agar medium, buffer pH 6.0, final pH 7.4).

Sample Inhibition zone(average)
mm
Product according to the invention 25,5
Cephalexin solution
10 pg/mL 13,8
20 pg/mL 17,1

The single dose toxicity test was performed in NMRI mice, after a single oral dose by intragastric
gavage. The maximum sample volume was 25 ml/kg bwt. The animals were supervised and observed until

the end of a 14 days period.

After oral administration in mice, the product did not induce any toxic phenomena at this

maximum possible dose.

The testing of the ocular tolerance of the eye drops was carried out in New Zealand rabbits, in two

steps, after single and repeated administration.

The single dose tolerance was performed by unique instillation of a drop (0,02 ml) on the eye conjunctiva
with an observation period of 72 hrs. In the repeated administration test, the sample was instilled daily, for
28 days, with a 2 weeks watching period after ceasing the administration.

4
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According to the Draize ocular assessment scale, the product was classified as “non-irritative” by
the local tolerance test after single administration and “practically non-irritative” after repeated
administration for 28 days. .

There was a clinical trial carried out which comprised a number of 16 cases (7 cats and 9 dogs),
that had been diagnosed with secondary glaucoma (secondary to distopias of the crystalline lens, tumors
of the ciliary body) and keratitis of various etiologies (chronic superficial, eosinophilic, proliferative
secondary to scarring, corneal sequestrum).

Secondary glaucoma cases associated to anterior lens luxation were diagnosed by clinical
examination, ophthalmoscopy, tonometry, eye echography. The intraocular pressure IOP (the pressure
inside the eye) was carried out with Tono Vet, 2 hours, 6 hours and 24 hours after eye-drops
administration.

Diagnosis of keratitis cases was performed by slit lamp examination and the use of ophtalmic dyes
(fluorescein).

The treatment consisted in administering of 1-2 drops three times/day, for 14 days, for all of the
affections considered in this trial.
In the cases of glaucoma secondary to the distopias of the crystalline lens, the eye drops showed moderate
action of decreasing the intraocular pressure (I0P).
In the cases of chronic superficial keratitis (of dog) and eosinophilic keratitis (of cat), an important action
of decreasing proliferation action in the conjunctival and corneal neovascularization was noticed.
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PRODUCT OF NATURAL ORIGIN FOR OPHTHALMIC TREATMENT AND OBTAINING
PROCEDURE

PATENT CLAIMS

1. Product of natural origin for ophthalmic treatment, active in affections of the cornea and
moderately active in glaucoma, characterized by the fact that it consists in an aqueous extract of brown
desert truffles of Terfezia genus fungi, having a concentration of 13...17%(w/v) as dry matter, containing
%(W/v):

-proteins 3.0...5.5

-aminoacids 0.1...0.2

-carbohydrates (as glucose) 0.4...0.6, to which are added

-benzalkonium chloride 0.01 as preservative

-sodium chloride 0.6 as isotonizant and

-~-demineralized water-to 100,

sterile, for ophthalmic treatment as eye drops.

2. Obtaining procedure of the product according to claim 1, characterized by the fact that brown
desert truffles of the Terfezia-type fungi, fresh or frozen, are extracted with demineralized water, in a ratio
of 2-3:1 (w/v) at 4°C; the extract is separated through filtration on a filter aid layer (celite) or
centrifugation and it is purified through ultrafiltration on membranes with a cut-off limit of 10 kDa, the
permeate solution so obtained is concentrated under vacuum to 1/6-1/9 (v/v), then benzalkonium chloride
0.01% (w/v) and sodium chloride 0.6% (w/v) are added, thus obtaining an eye drops solution which fills
in sterile bottles of 5-10 ml.

3. The use of the product according to claim 1 for cornea affections and glaucoma in animals.
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