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ABSTRACT

The invention relates to a phytocomplex obtained from the bergamot fruit aibedo (Citrus
~: Bergamia Risso & Poiteau), the produetion thereof and the use thereof, in particular under the
~,: form of dry extract, to be used as norroalizer of the metabolic unbalances of Iypemic and
~ glycemic type, in the treatment of the cutaneous diseases with inflammatory or degenerative
~-character as painkilling/anti-inflammatory agent, as antineoplastic agent and dietary
~: supplement.
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/PHVTocoMpL~ FROM BERQALI0T FRU1T, PROCESS OF MANUEAcy$~p é~né~flEÉ
ANO USE AS DIETARY SUPPLEMENTAND IN THE

OESCRJpTICN 4HsE&~ éfl~éSé6R2u9éflfflhf&f,2&xTh
025! 120fl500fl8The Invention reiates to a phytocompiex obtained from the bergamot fru~~aJ~1ji~2

5 particu far a dry extract), a process for the production Thereof and the use tt~rm
the phamiaceuticaj fielci and as dietary supplement. lf administered by ora! ‘route,
The phytocompjex has the peculladty of exerting a norma!izlng and controlling action
with respect te the Cholesteroi leve!, Triglycerjdes and G!ycemia in the biood with
consequer)t strong aterogeneous action. The effectiveness of such action appears

w even more Interesting as diredlly proparlionar to the preser,ce of criticality factors in
the human organisn, Iinked to hyperglycemia and overweight (metabolic syndrome).
Furthermore in the test animai The phytocompiex exerts an antioxidantlantj
inflammatoyy action which appeare both atter ora! administration, together with a
painkilling effect, and, far topic use, after application in areas wherejn cutaneous

15 inflammation has been induced. Finally, from studies performeci on tumorai linea in
culture, the phytocomplex has shown a consistent activfty of inhibiting the celi
proliferation.
State of ari

Bergamot (Citrus Bergamia Risso & Poiteau) is a citrus fruit grown
20 substantially onty in restricted areas of Calabria, three main varieties thereof called

Femminello, Fantastico and Castagnaro, respectively, are known.
Lt Is known that bergamot represents, within The Calabrese citrus fwit

panorama, a particulady precioijs niche product. In fact, such cifls fruit deveiops in
a Iimited stiip of Reggio Calabria province tenitory, going from The Tyrrhenian

25 southem side to the Jonic southern side crossing the area of the Messina strait.
Therefore, a strip no onger than 150 1Cm, extending from the more strictly coast
area to the pre-hiII area of the hinteriand of Reggio Calabria. Up to now bergamot
has been used exciusively for the properties of the essentjaf oil, particularly
requested In perfumery as endowecj with an exclusive fragrance which is stili being

30 used as basis far preparing several perfurnes by the most famous perfume
industrjes and for producing “Acqua di Coioni&. mis olI Is obtained by peeling from
the most external portion (cuticola) of the bergamot pee!.

lt Is also known that bergamot has signifì cant antiseptia properties, so that
for severai years a bergamot derivative, the Bergamon, has been produced and

35 used as disinfectant in the operating rooms. Furthermore, from the traditiona!
medicine the relaxing properties of the bergamot extracts and the imporffint
nutriceutio properties of the same are known. At Iast, the hydroalcoholic sohjtion of
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the bergamoi essence Is used far preparing some products (one in particutar with
the name of Bergarytai), which have been proposed sa sprays ehdowed with the
skin’s decongestive action and particularly effettive in keeping away the mosquitos.
However, the flnding that soma component~ of the bergamot essence such as the

5 bergaptene3 potentially show toxic action has Iimited the usa thereof by requesting
procedures for keepirig away this compound far the safe uso of the essential oli
extracts.

The document Gardana Claudio et al “Evaluation of flavonoids arì d
furenocurnarin,s frani Citnss Berg6mia (Bergamot) falce and identificetian of new

10 campounds” MOLECULES (BASEL, SWITZERLAND) 2008, voLl3, NO. 9, 18
September 2008 (2008-09-18), pages 2220-2228 Is directed only to the study of the
content of flavonoids and furanocumarins in a sample of bergamot juice.

WO 2008!061536(COSMEDIcAL APS [13K] desciibes, among other things,
compositiona far treating the eye disorders with compositiona containing atso

IS bioflavonoids and a method far extracting such biofiavonoids from bergamot. Such
method does not usa either pectolytlc enzymes or a separation with cationic resins
and it does not make reference to the furocurnaririe content of the obtained
product.

Mandatari Giuseppina et al “Enzymatic hydrolysis of flavonoids and pectic
20 ofigosacchaiides from bergamot (Citrus bergamia Risso) peel” Joumal of

Agricultural and Food Chemistry, American Chemical Society, Washington, US
vol.54, Nr. 21 1 October 2006 pages 8307 - 8313 describes the extraction of
flavonoids and other compounds starting from the peel of the bergamot fruit, peel
corisidered as sub-product of the essential oli industry.

25 Gattuso Giuseppe et al “Flavonoid glycosides in bergamol juice (Citrus
bergamia Risso)” Joumai of gricultural and Food Chernistry, voI 54, Nr. 11, May
2006 describes a study developed with the only purpose of differentiating two
glycosidates flavonoids contained in a bergamot juice having industria! origin which
has beon ireated with dymethylformamide that le to say a solvent which may not

30 find use in products of medica! and/or cosmetic interest.
The authors of the present invention bave surprisingiy found that, from the

bergamot fruit, in particular from the albecio, il Is possible to obtain a concentrated
phytocomplex showing a great healing action by positively effecting the metabolic
activity and by normalizing the lipidie and glycemic levela of the subjects affected by

35 these pathologies. The aibedo, in the citrus fruits, le the portion lying between the
epidermis inciuding flavedo and puip and it Is fomied by celle with tubular strutture
forming a rea! nei with most part of the tissue volume compressed in the
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interceliular space. The phytocompiex obtainabie preferabiy urider the forni of dry
extract, thanks to the particuiar extraction and purification process, has among thé
components thereof the drastic reduetion (up to neariy the elimination) of the
furocumarines existing in the fruit (Bergaptene and Bergamottine) considered

5 potentiaiiy toxic substances, at the sàme time by keeping and even increasing the
• descpibed healing actlon.

Therefore, the object of the present invention is the p~ocess claimed by
• ciairnl.

The process wiIi better described hereinafter.
10 Step a (grinding 01 partlaiiy de-olied frult)

The fruit, without the most extemai portion (Fiavedo) and partiafly de-oiled for
removing the outer cuticle, is minced preferably by means of grinding miii in smail
strips with size smalier than one cm in iength.
Step b (reductì on in the pectlne content)

15 in the mixture obtained ftom point I enzymes apt to degrade the pectine, pectoiytic
enzymes) are inocuiated and within 20 - 40 preferabiy 30 minutes, with temperature
depending frani the used enzyme, a much mori fluid product IS obtained, therefore
better workabie.
Step e (Separatlon of the fibrous portion from the iiquid portion):

20 The product of point 2 is réduced to a residual puip content lower thati 0,5%
advantageously by means of sequentiai passage on decanter and centriftige.
Step d (Inactivation of the pectoiytic enzymes):
Such result wiiI be obtained after a pastorization of the Iiquid of point c, the
pastorlzation wiii have as secondary effect the one of eiiminating by evaporation a

25 remarkable portion of residual essentiai oiis.
Step e (Making clear the aqueous solution):
it Is obtained by means of a uitrafiltration process in a piant equipped with semi
permeable membranes with seiectivity equal to 12.000 daiton of molecuiar weight
(particles with PM iower than 12.000 daiton go through the membranea). it la aiso

30 possibie, and forma part of The invention, a variant ot the process wherein the
makirig clear action takes piace by means of treatrnent with bentonite.
Step f (adsorptlon of the iimpid solution on eoiumns containing poiystlrenic
absorblng réslns):
The separation of the poiyphenols from the remaining solution le obtained by

35 entrapping the carne in the pores of the polystirenic absorbing resins having porea
with diarneter comprised between 100 and 150 Angstrom (ex. SEPEABEAD SP 207
Mitsubishi). The polyphenols can be extracted, ~ccording to a variant of the process
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of the invention, aiso with a rnixture of ethyl or methyl aicchol, artd ethyi acetate in
the ratio 3:1 and recovéred by means of subsequent solvent coricentration «or
exampIe by means of evaporation and subsequent dryfng).
Step g (recovery ot the polyphenoiì c fraction entrapped in the resina’ porea of

5 point f ami contemporary iowering of the furocumarine value up to 400 mg!KG
of dry product):
After having perfomied the outer washing of the resina with hot water at 40 °C, in
order te eliminate sugars and acids contained in the solution of step 5, the recuvery
of the poiyphenolic fraction is carried out by opening such organio compounds,

io characterized by a circular spatial arrangement, thereby assuming a linear
contiguration, so te be released from the holes wherein they were trapped. Such
effect Is obtained by rising.the PH up te strongiy basic vaiues (p11 12- 14). This
takes piace advantageously by using hydroxides of alkaline metais which aiso
degrade bergapterie arid ~ergamottine. Equal effect can be obtained JfT instead of

15 using the basic solution, ethylic or methylic aicohoi Is used. in this case the
bergaptene ami Bergamottine degradation wouid not be obtained.
Step h (Cheniì cal stabilization o! the phytocomplex In aquecua phase):
The poiyphenols in the (open) ilnear form thereof are extremeiy instable as they
tend to be object o! oxidative phenomena. lt Is necessary in very short time te biing

20 them back to the ring-iike shape. Such result Is obtained by low&ring the pH from
the value 14 up te strongly acid values (around pH 3). Such effect Is obtained by
subtracting from the solution cations K+, Na+, .etc. mis takes piace by using
strongly cationic resina (ex. Retite CF H+ Mitsubishi). These replace the existing
cation with a positive hydrogen (11+). The operatien effect is an aciclitication of the

25 solution up to p11 = 3 and a subtractiori of cations of the used aikaline hydroxide,
The result ì s a product more valuable under the nutritional aspect.
Step i (Physicai stabilization o! the product; “Drying”):
lt Is obtained by means of removì ng water, advantageously by evaporation in high
vacuum, then at temperaturea iower than 6O~C up to complete drying (that Is by

30 obtaining a residual humidity lower than 14%). At sudi hurnidity values the
proliferation of ariy type of organic contaminant (yeasts, bacteiia, etc.) Is inhibitec}. A
dry product IS obtained,

~ is te be underiined that the extraction and purification process ailows
reducing in drastio manner the contained furocumarines in (bergaptene and

35 Bergamottine) which represent a probiem in the iight of their character of potential
toxiclty; however found at cutaneous levei only and in much higher doses than
those found in the juice.
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The phytocomplex of the invention, in the forni of dry extract, appears liRe a
very fine, hydrosoluble powder, with a yeIlow-brown colaur, with characteristic odaur
and with bitter taste. lt cari be encapsulated, put into envelopes, mixed with oils far
packaging creams etc. and therefore formulated with pharmaceutically compatible

5 excipients, usual in the formulations ol dietary supplements.
Ari additional object of the present invention is a phytocomplex, preferably

under the form of dry extract, obtainable from the albedo of the bergamot fruit
according te the process of the invention.

The authars of the present invention have further found — and also this forma
10 object of the invention — that the phytocomplex cari be used in the clinical practice

and!or as dietary supplement since it has ari advantageous ratio between nutritive
substances (folic acid, vitamins, ete.) ami anti-oxidar,ts (flavonoids in particular)
which allows it te be used as antidisipipemio ami antiaterogeneous agent.
Compositions based upon bergamot dry extract as antidislipemio and,or

15 antiaterogeneous and,or antinflammatory/painkiiling topic and systemic agent
andor antitumoral agent containing the phytocomplex of the present invention,
advantageously under the form of dry extract, together with additives andlor
vehicles of common use In pharmaceutics, are also object of the present invention.

The compositions cari be used both in liquid forma arid in other forma,
20 Iyophiiisate, granuiate, powder. lt has been demonstrated that the phytocomplex

performa its healirig action for the skin pathologies with inflammatory character if
applied by topio mute, anti-inflamrnatory/painkilling action after systemic
admihistration in the test animai and ari anti~proliferative action ori tumaral human
cells in culture. Advantageously, dosages ranging from 20 and 40, advantageously

25 30 mglkg of body weight, are proposed.
Additional objects of the present Invention are clietary supplements based

upon the phytocomplex of the invention as adjuvant agents in treatments of
antidislipemio and,or antiaterogeneous type and,or for vascular protectiàn.

The phytocomplex of the present Invention is a product of natural oiigin far
30 dietary supplement or pharmaceutical use exérting an action of normalizing the

cholesterol level, fats and glycemia in the blood, by means of the combined action
of inhibì ting the absorption of the cholesterol precursors already at intestine! gastrfc
level, exerted by the polypheriolic fraction contained therein, as welI as o~ inhibiting
the activity of 3-hydroxy-3-methylglutaryl CoA (HMG-CoA) reductase in the

35 mammals,
Furthermore, upon studying the effects of the phytocomplex according te the

invention it was found, in the test animale, ari absolute keeping af the main



WO 2010/055490 PCTfJE2009/055060
-6-

ematochemjcal indexes (complete blood count, hepatic transaminase, azotemia arid
hypercreatininemia) within normalfty ranges by proving the absence of toxic effects.
Such data were conflrrned by the absence of steatosio or necrosis phenornena at
hepatic and renal leve! in the treated anirnals examinect post-mortem at microscope.

5 Furtherniore, a hystopatho!ogicat analysls of the brain tissue and of the peripheral
nerves proved the absence of induceci axonopathies or mie!inopathies. The study o!
the phytocompÌ ex toxicity had The following result: “the toxicologic analysis does not
show toxicity factors, according to the legai framework in torce”. In particular,
together with the absence of the common citrus fruit contaminants, it was found the

lo absence of pathological values or however values outside the normal reference
values as far as the preserice of heavy metals, pestjcides, PCB, nitrites and
nitrates, dyes, moulds le concerned apart from the absence o! ocratoxins, baoteria)
endotoxines1 anaerobio germs and moulds. From the examination of organs (liver,
kidney) taken from the guinea pigs, no toxic effect for administrations equa! to

15 BOmg./Kg of body weightì day in the ora! administration was noted,
lt is to be underlined that the use o! hydroxides of àlkaline metals, in

particular of KoH reduces considerably the quantity of existing furocumahnes and
the obtained phytocomples appears niuch more concentrated as to the functiorial
aspect.

20 The phytocomp!ex object of the present invention is characterized by the
biologica! sing!eness of the polyphenolic profile having the main Bioflavonoids, in
the following percentages: —

Neoeriocitrine 29.6 % +/- 6.0

Naringine 32.4 % ÷1- 4.0

Neoesperidine 38.0 % +1- 6.0

Total 100.0%

Accorciing to the invention, atter the step i) of the process, a phytocomplex, under
25 the form of dry extract, Is obtained which has a mjnirnum content of neoeriocitrine,

naringine, neoesperidine not lower than 250 grl kg that Is 25%. Furthermore, the
furocumarines meant as Bergaptene and Bergamottine are present in quantitles not
higher than 400 rng I kg.
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Differently from the greatest part of the extracts of flavonoids ori the ma,-ket,
the phytocompiex of the present irivention Is extremely solubie in addition to alcohol
aiso in water at room temperature (20 °C). The analyses of the dry extract have
further shown the equivalence with the substances contained in the bergamot juice.

5 Exampies
The effects of phytocompiex were tested oh 100 patients affected by prì mitive
familiar hyperchoiesterolaemia with arid without associated hypertrygliceridemia.
The patients were randomized in equilibrated manner between the t*o sexes (48
males and 52 females), in an age range cornprised between 45 and 70 years oici.

10 The patients were classified, with respect to the hematic cholesterol LDL leveis
(CLDL), according to the risk brackets defined by The Nationai Cholesteroi Education
Programme (NCEP ATP III) of the NHI (National Heaith Institute). 500mg!die pills
were administered to all subjects for a perì od of 30 days. The botania type, used for
extracting the phytocomplex, was Citrus Bergamia Risso and Poiteau and fruits

15 coming from cuttivar Castagnaro, Femmineilo and Fantastico were used. The
treatment iasted I rnonth. The patients (32 out of total) who already were taking at
the same time statine or other anti-dislipidemic drugs, were invited to continue the
aiready started therapy. At the end of the treatment, the subjects were being
observed for 30 days following the enti the phytocomplex assumption. The obtained

20 data show the foilowing results:
1) in ali subjects, a reduotion comprised between 20 and 32% of the plasmatic

leveis both in the totai chotesteroi and LDL, with an average increase of 30%
in the HDL cholesteroi Ieveis was rioted..

2) The subjects affected by familiar hyperchoiesteroiaemia, treated only with
25 diet, who had basai piasmatic levels compiised between 230 anti 280 mg!di

of cholesterol showed a reduction in the total cholesterol levei of 34±4%, of
32±5 in the LDL cholesterol levei and ari increase in HDL cholesterol level of
28+3%.

3) The subjects affected by familiar hypercholesterolaemia, treated oniy with
30 diet, who had basai totai cholesterol leveis comprised between 200 and 230,

had a decrease in the total cholesteroi plasmatic ieveis of 26±4%, in LDL
cholesteroi of 22±2% and an increase of 24±5% in The HDI cholesteroi
leveis.

4) The subjects of the two preceding groups who already were taking statine,
35 had an additional decrease In the totai cholesterol plasmatic leveIs of

20±3%, in LDL cholesterol of 20±4% and ari increase in HDL cholesteroi of
15±3%.
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5) The examined subjects having mixed forms of disiipidemy
(hyperchoIesteroIaemi~ and hypertrygiice,jdemia) and who were in the range
of 40% .out ci the total (40 out of 100), had an average reduotion ci 38±6%
in the piasmatie Ieveis 0V triglycerides.

5 6) The antidislipidemio eftect continued to be quite good on the GOth day after
interrupting the ingesflon of phytocompiex with totai cholesterol values on
the average equal to 20±2% of the basai values before the treatment.

7) At the end o~ test, by means of vascular ecodoppler examirtation the
endotheliaj reactMty was checkeà, which resulted to have improved on the

Io average by ~~±5% in all treated patients, with respect to thè controi
parametere.

8) No subatantial variatjoris in the response with respect to sex and age of the
examined subjects were noted. Furthermore, the treatment did not cause
side effects or pathologlcal variations in the main organ functioriality

15 parameters examined clinicaily or by means ot hematochemical
examinations, apart from a fairly good reduction in the pressure and
giycemia levels in the subjects with aiteration of the glycemic nietabolism
(21%) or hypertensive (24% out o! totai).

9) An additional effect was studled in test animais (Wistar rat) wherein a pairifui
20 inflammatory reaction was induced by administration o! carragenine in the

animai leg. In these animals, both the topical and systemic application o! the
bergamot phytocomplex induced a reduction in the oedematigeneous
inflammatory loco-regional reaction with a reduotion in the hyperalgesia
induced by carragenine.

25 10) At Iast, the incubation 0V the invention phytocomplex with human
astrocytoma cella in culture reduced the ceflular proliferation, by suggesting the
potential use in The antineoplastic sense.
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CLAIMS :cp PH!LIPPTNE

I A process for the production of a phytocomplex frbergpLfruft~~
comprising the foilowing steps i~i~an2ù i4 ~ii6PM (id~~

5 a) grinding of the bergamot fruit without its outer cuticle and its
fiavedo, thereby to obtain a non-degraded mixture,

b) inoculation of said mixture with enzymes for degradation of pectin;
o) reduction to a value lower 0,5%, of the pulp content of said mixture

obtained from step b);
io d) inactivation of said enzymes introduced in said step b), thereby to

obtain a degraded mixture;
e) ultrafiltration of said degraded mixture with membranes having a

molecuiar weight cut off of 30000 Dalton thereby to obtain a
olarified solution;

15 t) iritroduction of said clarified solution onto a column containing
polystyrene adsorbent resin for adsorption of pofyphenols;

g) washing of said column having adsorbed polyphenols with water at
temperature comprised between 30°-50°C and rising the pH to a
value comprised in the interval 12-14, using hydroxides of alkaiine

20 metals, thereby obtaining a fì rst eluate;
h) passage of said first eluate on a cationio resin and then recovery

by Iowering the pH to a value iower than 3,0, thereby to obtain a
second e!uate;

i) drying said second eluate up to produce a phytocomp!ex from
25 bergamot fruit in the forni of dry extract.

2. The process according to daim 1, wherein said used bergamot fruit
belongs to the varieties Femminello, Fantastico and/or Castagnaro.

3. The process according to claim 1, wherein in said step b) said enzymes
are of pectolytic type.

30 4. The process according to claim 1, wherein in said step e) said act of
making dear the solution takes piace through treatment with bentonite or
through natura! sedimentation.
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5. The process acoording to claim 1, wherein in said step i) a dry extract
with values of residual humidity <14%.

6. The process according to claim 1, wherein after said step i), said dry
extract is grincied and, or further worked.

5 7. Phytocomplex obtainable from the process as claimed in claim 1.
8. Phytocomplex accorcling to claim 1, in the forrn of ci ry extract, showing a

minimum content of neoeriooitrine, riaringine and necesperidine not lower
than 2SOgfkg.

9. Pharmaceutjca( compositions with antidyslipemic and hypoglycen,io
lo effect, containing the phytocomplex according to daim 7 and

pharmaceuticajjy tolerable additives.
io. Pharmaoeutjoaj compositions with painkilling effect on human being

containing the phytocomplex acoording to claim 7 and pharmaceutically
tolerable additives.

15 11. Pharmaceutjoaj compositions for topical application on human being with
effect on sRin ciiseases containing the phytocomplex according to claim 7
and pharmaceuticafly tolerable additives.

12. Pharmaceuticat compositions with antirieoplastic effect on human being
alone or as coadiuvant of known antineoplastio compounds containing

20 the phytocomplex according to olaim 7 and pharmaceutically tolerable
additives.

13. Pharmaceutical compositions containing as active agent the the
phytocomplex according to claim 7.

14. Dietary supplements as adjuvant in the treatment of diseases relating to
25 the glycemic and/or lypemic ematic profile in the treatment of skin

disease with inflammatory characters and in the treatment of neoplasies
containing the phytocompiex according to claim 7 and additives of
common use.
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PHYT000MpLEX FROM BERGAMOT FRUIT, PROCESS OF MANUFACTURE
AND USE AS DIETARY SUPPLEMENT AND IN THE PHARMACEUTICAL FIELD

ABSTRACT
The invention relates a phytocomplex obtained from the bergamot fruit albedo

5 (Citrus Bergamia Risso & Poiteau), the produotion thereof and the use thereof, in
particular under the form of dry extract, fo be used as normalizer of the metabolio
unbalances or Iypemic and glycemic type, in the treatment of the cutaneous diseases
with ì nflammatow or degenerative character, as painkiIIing/anti-inflamm~tg~ agent,
as antineoplastio and dietary supplement.
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P2011 0126nteilectu& Propez-ty Law Department
E-mail; clc@srmo.iaw.com

March 12, 2015
SOCIETA ITALIANA BREVETTI S.p.A.
Piazza cii Pietra Brevetti S.p.A.
P.O. Box 509, 00186 Roma
Italy

Attention: Stefano Barrinj

Re: Phiiippines Patent Application No. 1/2011/500926
Your Ref: 8X2519R/RSB

Gentiemen:

We are pleased to send herewith Letters Patent No. 1120111500926 issued
on 3 October 2014 in the name of HERBAL & ANTIOXIDANT DERIVATIVES SRL
covering the invention entitled: PHYTOcOMpLEX FROM BERGAMOT

The patent Is valid for twenty (20) years from the date of fiiing. The patent,
however, is subject to cancellation if the patentee faiIs fo pay the annual fees which
are requireci to be paid commenclng on the expiration of four years from the date of
publication pursuarì t fo Seotion 44 of RA 8293. it is incumbent upon the patentee to
monitor and fo pay the annuities when they fai! due. The due date of the next
annuity payment shaii be within three (3) months before May 20, 2015.

The total number of claims Is 14.

Please take note also of Section 80 of R.A. 8293 Law which provides that
damages oannot be recovered far acts of infringement if the infringer had no prior
notice of the patent un!ess the patentee has given notice thereof by piacing on the
patented product the words “Phiiippine Patenr with the number of the patent.

Enciose are Bili Nos. P14585 for US$100.00 our fee far securing and
transmitting the encloseci ietters patent, and G14583 far US$19.52 far
reimbursement of the cost of postage stamp,

Very truly yours,

SIGUION REYNA, MONTECILLO
& ONGS1AKO

By:
GELSO L. CRUZClCIesI
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Società Italiana Brevetti
Pooprjetà ioteilottoa/e ed industriale
Intellaetual and Indusinal Property

Piazza di Pietra 38-39 P.O.box 509 00186 Roma
tel 06.69,54,41 fax 06.69,54,46 10/20

emailroma@sibjt w~w,sib.comRoma 11luglio 2014

All.: Dott.ssa Mariaconceffa Tripodi Herbal & Antioxidant Derivatives S.r.l.
Arch. Giuseppe Lombardo Via Ronchi 1

E. deBenedroi via e-mail: rn~Ì ri~odi~tiscaliit 89024 Polistena RC
0. Tono, ~

E Moscone
A Pelle~ri
M Bardiai
5. Bocciai

C. Germinarie Herbal &Antioxiciant Derivatives S.r.I.
E. Papa Filippine

A.M. Pizzoli Domanda di Brevetto per invenzione fl. 1-2011-500926
E Conosce Vs. Rif.; EST~TTO DA ALBEDO Dl BERGAMOTTO
Mo,adolro Ns. Rif.: BX2SI9RJRSB/rmn

A. Torng,nai
M, Cori

O Romano Gentili Signori,
A. Soldanini
E D’Amore

abbiamo ricevuto un comunicato ufficiale per la domanda in oggetto identificata nelle
Cataltncci Filippine. La scadenza è il 9 settembre 2014 che non risulta prorogabile.

V. Predazzi ___________________________

A- 5 c’arca
I. Spagnuo Sostanzialmente l’Esaminatore locale suggerisce di uniformare nella sostanza le
deBenedeni, rivendicazioni locali a quelle concesse nella corrispondente domanda di brevetto europeo,
O Rubino
M Ponza apportando tuttavia alcune modifiche formali.

L. Meanclanici In primo luogo, dovrebbero essere eliminate le dipendenze multiple che si trovano nelle
BBroaln rivendicazioni 4, 5, 6 e 8; riteniamo che sia ipotizzabile mantenere la dipendenza dalla

5 Cianozzi
A. Spina rivendicazione 1. Troverete una bozza di proposta manoscritta in allegato. Se foste viceversa

G Barbaro interessati, potremmo aggiungere delle ulteriori rivendicazioni che comporterebbero
M Banano comunque un aumento di tasse ufficiali.
5 Brazzini

5 Pieiri
p. Veroneon In relazione alle rivendicazioni 10-15, l’Esaminatore sostiene che tali rivendicazioni siano
M Maofrnn doppie, nel senso che ci si riferisce tanto ad un eluato quanto ad un fitocomplesso. Di
P. Marchi
— conseguenza suggerisce di dividerle, ciascuna in due. Qualora l’eluato fosse meno

ofcoiioocl importante, si potrebbe semplicemente eliminarlo, lasciando il fitocomplesso senza l’aggiunta
PI. Roncaglia di ulteriori rivendicazioni. Vi saremmo grati se poteste fornirci Vostre istruzioni qualora foste

& Haauan
— interessati, si potrebbe proseguire soltanto per l’eluato.

In attesa di Vostre istruzioni entro il 20 luglio 2014, porgiamo i nostri migliori saluti.

SOCIETÀITALIANA BREVETfl

~

Dott. Stefano Borrini
All.

Società Italiana Brevetti Roma Milano Firenze Verona

società per amore - capilate versato EUR 400.400,00 cede legale: Piazza di Pietra, 39 00186 Roma
REA 11013 —Reg. Impr. Riti / ct. 00399970581 - IVANAT IT 00880811005. poI. asnic. n/innurance≠l 1091<3121 Zurich E3 500000,00
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Revised claims for nat/rep ~hase of BW559R
CLAIMS

1. A process for the produotion of a phytocomplex from bergamot fruit
comprising the following steps

5 a) grinding of the bergamot fruit without its outer cuticle and ts flavedo,
thereby fo obtain a non-degraded mixture,

b) inoculation of said mixture with enzymes for degradation of pectin;
c) reduction fo a value Iower 0,5%, of the pulp content of said mixture

obtained from step b);
IO d) inactivation ofsaid enzymes introduced in said step b), thereby to obtain

a degraded mixture;
e) ultrafiltration of said degraded mixture with membranes having a

molecular weight cut off of 30000 Dalton thereby to obtain a clarified
solutior,;

IS ~ introduction of said clarified solution onto a column containing
poiystyrene adsorbent resin for adsorption of polyphenols;

g) washing of said column having adsorbed polyphenols with water at
temperature comprised between 30°-50°C and rising the pH fo a value
compriseci in the interval 12-14, using hydroxides of alkaiine metals,

20 thereby obtaining a flrst eluate;
h) passage of said first eluate on a cationie resin and then recovery by

iowering the pH to a value iower than 3,0, thereby to obtain a second
eluate;

i) drying said second eluate up fo produce a phytocompiex from bergamot
25 fruit in the form of dry extract.

2. The process according to claim 1, wherein said used bergamot fruit beiongs to
the varieties Femminello, Fantastico and/or Castagnaro.

3. The process according to at ieast one of the preceding claims, wherein in said
step b) said enzymes are of pectolytic type.

30 j 4. The process according fo a4 ‘-«““ “ •“° r~-~n~in~ ciaimj, wherein in said step
e) said act of making clear the solution takes piace through treatment with
bentonite or through natural sedimentation. I

5. The process according to a~ I.....~i .~. .~ - f ~ r’-”-4”i cIaimf~ wherein in said
step i) a dry extract with values of residual humidity <14%.

35 j 6. The process according Io al Isael sne-uft~s ~.~4ag claimt wherein after
said step i), said dry extract Is grinded and, or furtherworked.

7. Eluate obtainable frorn step h) of the process according to claim 1.

G:~NEWF5\BREvEsT~sBI~ppunti~Bws5gR new clalmsForReqtonalphases.doc



8- Phytocomplex obtainable from the p:oaess as claimed in
olaim1fr~i 11.4.

9. Phytocomplex according to claim 8, in the form of dry extract, showing a
miriimum content of neoerioc[trine, naringine and necesperidine not Iower than

5 25OgIkg.

[ 10. Pharmaceutical compositions with antidyslipemic and hypoglycemic effect,
containing the efuate according to claim 7 3the phytocomplex according
to daim 8 and pharmaceutically tolerable additives.

Il. Pharmaceutioai compositions with o?inkilling effect on hurnan being containing
io the eluate according to claim 7~phytocomplex acoording to claim 8

and pharmaceutically tolerable additì ves.
12. Pharmaceutjcal oompositions far topical application on human being with effect

on skin diseases containing the eluate according to clairn 7 ~nd, or)the

j phytocomplex according to claim 8 and pharmaceutical(y tolerable a~T~i~s.
15 /13. Pharmaceutjcal compositionswjth antineoplasticeffecton human being alone

/ or as coadiuvant of known antineoplastio compounds containing the
according to claim 7 ~~?~the phytocomplex according to claim 8 and
pharmaceutically tolerable additives.

j 14. Pharmaceutical compositioris containing 85 active agent the the eluate
20 i according to claim~the phytocomplex according to claim 8.

15. Dietary supplements as adjuvant in the treatment of diseases relating to the
glycemic and/or lypemic ematic profile in the treatment of skin disease with
inflammatory characters and in the treatment of neoplasies containing the
eluate according to claim 7 the phytocomplex according to claim 8 and

25 additives of common use.

30

35

G:iNEWFS\BREVE&flSfl~ppuqtj~Bw559R new cfaimsForRegionalphases.doc



Società Italiana Brevetti
Proprietà intellettuale ed industriale
lntellectual sud Industria! Propeny

Piazza di Pietra 38-38 P.0.box 509 00186 Roma
tel 06.69.54.41 fax 06.69.5448.10 / 20

emai/roma@sib.it ‘~‘Lsibcom

5, Borrini
C. Genninario

E Papa
A,M. Pizaoli
E. Caneone

M Mondolfo
A Torrigiani

M Gon
0. Romano
A Solda,ini
E D’Amore

5. Calalucci
V, Predassi
A, 5 c~aFra

I Spagnulo
I de Benedetti

0. Rubino
M Pensa

L, Monielalici
8. Beaaci

Att.: DalL ssa Mariaconcetta Tripod
Arch. Giuseppe Lombardo

via e-mail: mctripodj~tjscaIift
giuseppe.lombardo277~virgì lioit

Herbal & Antioxidarit Derivatives Sri.
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~MgNDED CLAIMS marked copy
I. A process far the production of a phytocompjex from bergamot fruit
comprising the following steps

a) grincling of the bergamot fruit without its outer cuticle and ita flavedo,
5 thereby to obtain a non-degraded mixture,

b) inoculation of said mixture with enzymes for degradatjon of pectin;
c) reductjon to a value Iower 0,5%, of the puip content of said mixture

obtained frorn step b);
d) inactivation ~f said enzymeh introdjcecj in said step b), thereby to obtain

IO a degraded mixture;
e) ultrafiltration of said degradecj mixture with membranes having a

molecuiar weight cut off of 30000 Dalton thereby to obtain a ciarified
solution;

V introductjon of sajd ciaijfied solution onto a column contajnjng
15 polystyrene adsorbent resin for adsorption of poiyphenols;

g) washing of said column having adsorbed poiyphenois with water at
temperature comprised between 30°-50°c and rising the pH to a value
coniprised in the interval 12-14, using hydroxides of aikaline metals,
thereby obtaining a first eluate;

20 h) passage of said first eluate on a cationic resin and then recovery by
lowering the pH to a value lower than 3,0, thereby to obtain a second
eluate;

i) drying said second eluate up to produce a phytocornplex from bergamot
fruit in the form of dry extract.

25 2. The process according to claim I, wherein said used bergamot fruit belongs to
the varieties Fernminello, Fantastico and/or Castagnaro.

3. The process according to plaim 1, wherejn in said step b) said enzymes are of
pectolytic type.

4. The process according to piaim,j, wherein in said step e) said act of making
30 clear the solution takes piace through treatment with bentonite or through

naturai sedimentation
5. The process according to ~iai~, wherein in said step i) a dw e~ract with

vaiues of residual humidity <14%.
6. The process according toplaim4, wherein after said step i), said dry extract is

35 grinded and, or further worked.
7. J’hytocomplex obtainable from the process as ciaimed in,cIaim,i~
8. Phytocomplex according to claim j., in the form of dry extract, showing a

Eliminato: at Ieast one o! the
I~L~J’~PJ
Eliminato: s

i Eliminato, at teast o! the preceding
Eliminato:

I Eliminato: at teast one o! the
preceding
?~7iinato, s 5
Eliminato, at teast one o! the

Eliminato:
Eliminato: ~#>Etuate obtainabte fron,
step h) o! the pmcess according to
dai, 1.11

L!!~iinato: at teasi one o! the
Eliminato:

(Eliminato: to 6
Eliminato: a
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minimum content of neoeriocjtrjne naringine and neoesperidine not Iower than
250g/kg.

9. Pharmaceu~jc~ compositions with antidysliperrjjc and hypoglycemjc effect,
containing )he phytocomplex according to claim ,Zand pharmaceutjcany

5 tolerable adciitjves.
10. Pharnia~ij~f~ compositions with painkilling eftect on human being containing

~he phytocomplex accorcling to claimLand pharmaceutically tolerable additives.
11. Pharrnaceutjca~ compositions far topical application on human being with effect

on skin cliseases containing ,the phytocomplex accorcling to daini 7_and
Io pharmaceuticaiiy tolerable aciditivea.

12. Pharniaceuticai compositions with antineoplastie effect on hunian being alone or
as coadjuvant of known antineoplastjc compouncjs containing ~he phytocomplex
according to daini 7anci pharmaceuticaiiy tolerable additives.

13. Pharmaceutjcaj compositions containing as active agent the ,the phytocomplex
IS accord ing to dlairn7.

14. Dietary supplen,ents as adjuvant in the treatment of diseases relating to the
glycemic andlor Iypemic ematic profile in the treatment of skin disease with
inflammatory characters and in the treatment of neoplasies containing ,the
phytocomplex according to dlaim 7and additives of common use.

20

Eliminato: the eluate accordjng to
ctaim 7 and, or
LEliminato: 8

Eliminato: 8 -

Ciiinato: the etuate according to
~fIaim7andor
(Eliminato: 8

f Eliminato: the eluate according to~Th17and,orj
,Eliminato: 8
Eliminato: the eluate acoording to
claim 7 and, or
Eliminato,a

Eliminato: the eluate acoording to
ctaim 7 and, or

25



IPwPHL

To All To Whom These Presents ShaIl Come:

This is to certify that the annexed is a true copy from the records of
this Office of the original,

Letters Patent No. 1-2011-500926

PHYTOCOMPLEX FROM
BERGAMOT FRUIT, PROCESS
OF MANUFACTURE AND IJSE
AS DIE’TARY SUPPLEMENT
AND IN THE
PI-IARMACEUTICAL FIELD

October 3, 2014

Attested

Inventor(s):

Applicant(s)

ALLAN$tRTEZA
Admiriistr ive Officer III

Domenico MALARA, et al.

HERBAL & ANTIOXIDANT
DERIVATIVES SRL
[POLISTENA RC, ITj

In witness whereof, I
have hereunto afflxed my hand
and the seal of the Intellectual
Property Office at Taguig City,
Philippines, this lgmday of
January 2016

EPÌ .- .4rOMEVASCO
I tor, Bureau of Patents

Doc. No. BOP-015
Series of: 2016
Requested by. Messrs. Sigulon Reyna, et al.

Republic ot the Phllippines
INTELLECTUAL PROPERTY OFFICE

lntellectual Property Center, 28 Upper McKinley Road, McKinley Hill Town Center
Fort Bonifacio, Taguig City 1634 Philippines

T: +632-2386300 • E: +632-5539480 • www.ipophil.gov ph

Titie

lssued on:

~‘ (i-”
‘¼

b”



NOTICE

Under the provision of Section 54 of RepublicAct 8293, the term of a patent shall be
twenty (20) years from the fihing date of the application.

Under the provision of Seotion 55 of Republic Act 8293 to maintain the patent
application or patent, an annual fee shall be paid upon the expiration of four (4)
years troni the date the application was published pursuant to Section 44 hereot
and on each subsequent anniversary of such date.Payment may be made within
three (3) months before the due date. The obligation to pay the annual fees shall
terminate should the apphcation be withdrawn, refused, or cancelled.

Under the provision of Section 55.2 of Republic Act 8293, if the annual fee Is not
paid, the patent application shall be deemed withdrawn or the patent considered as
Iapsed from the day following the expiration of the period within which the annual
fees were due. A notice that the application le deemed withdrawn or the Iapse of
a patent for non-payment of any annusi fee shall be published in the IPO Gazette
and the Iapse shall be recorded in the register of the office.

Under the provision of Section 55.3 of Republic Act 8293, a grace period of cix (6)
months shall be granted for the payment of the annusi fee, upon payment of the
prescribed surcharge for the late payment.

RECORD OF ANNUAL FEE PAYMENTS
No. Ann. Year Date Paid O.R. No. Amount Paid Paid By RecordedB\j
I st
2nd
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4th -__________
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11 th
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the bergarrì ot essence is used for prepanng some products (one in particular with
the name of Bergarytal), which have been proposed as sprays endowed with the
skin s decongestive action and particularly effective in keepcng away the mosquitos
However, the finding that seme components of the bergamot essence such as the
bergaptene, potentially show toxic action has iimited the ijse thereof by requesting
procedures for keepirig away this cornpound for the sete use of the essential cii
extracts.

The docurnent Gardana Claudio et al “Evaluation of flavonoids and
furanocunlarins freni Citrus Bergarnia (Bergamot) juice and ,dent,ticatiofl of new

lo compounds” MOLECULES (BASEL, SWITZERLAND) 2008, voI 13, NO 9 18
September 2008 (2008-09-1 8), pag~s 2220-2228 Is directed only te the study of the
content of fiavonoide and furanocumariflS in a sample of bergamot juice

WO 2008l061536(COSMEDiCA1~ APS IDK) describes, among other things,
compositions for treating the eye disorders with compositioflS containing also

15 bioflavonoids and a method for extracting such bioflavonoids from bergamot. Such
method does not use either pectolytic enzymes or a separation with cationic resiriS
and it does not make reference te the furocumarine content of the obtained
product.

Mandatari Giuseppina et al “Enzymatic hydrolysiS of fiavonoid& and pectic
20 oligosaccharides from bergamot (Citrus bergamia Risso) peel” Journai of

Ag~cuituraI and Food Chemistry, American Chemical Society, Washington, US
vol.54, Nr. 21 1 October 2006 pages 8307 8313 describes the extraction ci
flavonoids and other compounds starting from the peel of the bergamot fruit, peel
considered as sub-product of the essentiai oH industry.

25 Gattuso Giuseppe et al “Flavonoid gtycosides in bergamot juice (Citrus
bergamia Risse)” Journal of gricul~urai and Food Chemistry, voi 54, Nr. ‘11, May
2006 describes a study developed with the only purpose of differentiating two
glycosidates flavonoids contained in a bergamot juice having industrial origin which
has been treated with dymethyifOrmamide that is to say a soivent which may not

30 flnd uso in products of medicei and/or cosmetic interest.
The authors of the present invention have surprisingly found that, from the

bergamot fruit, in particular from the albedo, it Is possible to obtain a concentrated
phytocompleX showing a great heahng action by positiveiy effecting the metabolio
activity and by normaiizing the lipidic and giycemic levels of the subjects affected by

35 these pathologies. The albedo, in the citrus fruits, is the portion iying between the
epidermis including flavedo and pulp and it is fcrmed by ceils with tubular struoture
forming a real net with most part of the tissue volume compressed in the
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of the invention aiso with a mixture of ethyl or methyl alcohol and ethyl acetate in
the ratio 3 1 and recovered by means of subsequent solvent concentration (for
example by means of evaporation and subsequent drying).
Step g (recovery of the poiyphenoiic fraction entrapped in the resins pores of
point f and contemporary lowering of the furocumarine value up to 400 mg!KG
of dry product):
After havirì g performed the outer washing of the resins with hot water at 40 °C, in
order to eliminate sugars anc acids contained in the solution ol step 5, the recovery
of the polyphenolic fraction a carried out by opening such organic compounds,

lo characterized by a circular spatì al arrangement, thereby assuruing a linear
configuration, so to be released from the hoies wherein they were trapped. Such
effect Is obtained by rising the PH up to strongly basic vaiues (pH 12- 14). This
takes piace advantageousiy by using hydroxides of alkaline metals which also
degrade bergaptene and Bergamottine. Equal effect can be obtained if, instead of

j5 using the basic solution, ethylic or methyllc aicohol le used. In this case the
bergaptene and Bergamottine degradation would not be obtained.
Step h (Chemical stabilization ol’ the phytocompiex in aqueous phase):
The poiyphenols in the (open) ilnear form thereof are extremely instabie as they
tend to be object of oxidative phenomena. It Is necessary in very short time to bring

20 them back to the ring-hke shape. Such result is obtained by Iow&ring the pH from
the value 14 up to strongly acid values (around pH 3). Such effect Is obtained by
subtracting from the solution cations K+, Na+, etc. This takes piace by using
strongly cationio resine (ex. Relite CF [1+ Mitsubishi). These repiace the existing
cation with a positive hydrogen (H÷). The operation effect is an acidification of the

25 solution up to pH = 3 and a subtraction of cations of the used aikaline hydroxide.
The result is a product more valuable under the nutritional aspect.
Step i (Physical stabilization of the product; “Drying”):
lt is obtaihed by means of removing water, advantageously by evaporation in high
vacuum, then at temperatures iower than 60°C up to complete drying (that Is by

30 obtaining a residual humidity iower than 14%). At such humidity values the
prohferation of any type of organie contaminant (yeasts, bacteria, etc.) Is inhibited. A
dty product is obtained.

It is to be underlined that the extraction and purification process allows
reduoing in drastic manner the contained furocumarines in (bergaptene and

35 Bergamottine) which represent a probiem in the light of their oharacter of potential
toxicity, however found at cutaneous level oniy and in much higher doses than
those found in the juice
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ematochemicai indexes (complete blood count, hepatic transaminase, azotemia and
hypercreatininemja) within normality ranges by proving the absence of toxic effects.
Such data were conflrrned by the àbsence of steatosic or necrosis phenomena at

hepatic and rena! leve! in the treated anirnals examined post-mortem at microscope.
Furthermore, a hystopathological analysis of the brain tissue and of the peripheral

nerves proved the absence of nduced axonopathies or mielinopathies. The study of
the phytocomplex toxicity had the followirig result: ~the toxico!ogic analysis does not
show toxicity factors, according te the legai framework in force”. In particuiar,
together with the absence of tke coiimon citrus fruit contaminant~, t was found the

io absence of pathologicai values or however va!ues outside the norma! reference
values as far as the presence of heavy rnetals, pesticides, PCB, nitrites and
nitrates, dyes, mou!ds is concerned apart from the absence of ocratoxins, bacterial
endotoxines, anaerobic gerrns and moulds. From the examination of organs (liver,
kidney) taken from the guinea pigs, no toxic effect for administrations equa! to
Sørng./Kg of body weighUday in the ora! administration was noted.

It is to be underlined that the use of hydroxides of alkaline metals, in
particuiar of KoH reduces consicierably the quantity of existing furocumarines and
the obtained phytocomples appears much more concentrated as to the furtctional
~spect.

20 The phytocomplex object aL the present invention is characterized by the
biological singleness of the polyphenohc profDe having the main Bioflavonoids, in
the following percentages:

According te the invention, after the step i) of the procesa, a phytocomplex, under
25 the form oL dry extract, is obtained which has a minimum content of neoeriocitrine

naringine neoespendine not Iower than 250 gr / kg that Is 25% Furthermore, the
furocumarines meant as Bergaptene and Bergamottine are present in quantities not
higher than 400 mg /kg

Neoeriocitrine 29.6 % +1- 6.0

Naringine 32.4 % +1- 4.0

Neoesperidine 38.0 % +1- 6.0

Totai 100.0%
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5) The examined subjects having mixed forms of disiipidemy
(hyperchoiesterolaemia and hypertrygliceridemia) and who were in the range
of 40% out of the total (40 out of 100), had an average reduction of 38±6%
in the plasmatic levels of triglycerides.

6) The antidislipidemic effect continued to be quite good on the 6Oth day after
interrupting the irigestion of phytocomPlex with total choiesteroi vaiues on
the average equal to 20±2%pf the basai vaiues before the treatment.

7) At the end of test, 1by means of vascuiar ecodoppler examination the
enclotheliai reactivity was checked which resuited to have improved on the

io average by 34±5% in all ireated patients, with respect to the coritroi
parameters

8) No substantial variations in the response with respect to sex and age of the
examined subjects were noted. Furthermore, tI-fe treatment did not cause
side effects or pathoiogical variations in the main organ functionality

15 parameters examined ciinicaily or by means o! hematochemical
examinations apart from a fairly good reduction in the pressure and
glycemia Ievels in the subjécts with alteration of the glycemic metabohsm
(21%) or hypertensive (24% out o! totai),

9) An additional effect was studied in test animals (Wistar rat) wherein a painful
20 inflammatOfy reaction was induced by administration of carragenine in the

animai leg. In these animale, both the topicai and systemic applicatiori of the
bergarnot phytocompiex induced a reduetion in the oedematigeneOUs
infiammatory loco-regionai }eaction with a reduction in the hyperalgesia

induced by carragenine.
25 10) At iast, the incubation o! the invention phytocomplex with human

astrocytoma cella in culture reduced the ceilular prorferation, by suggesting the
potentiai usa in the antineoplastic sense.
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5. The process according to claim 1, wherein in said step i) a dry extract
with values of residual humidity <14%.

6. The process according to claim 1, wherein afler said step i), said dry
extract is grinded and, or further worked.

7. Phytocomplex obtainable from the process as claimed in claim 1.
8. Phytocomplex according to claim 1, in the form of dry extract, showing a

minimum content of rieoeriocjtririe, naringine and neoesperidine not Iower
than 250g/kg.

9. Pharmaceutica( oom~~osjtions with antidyslipemic and hypoglycemic
io effect, containing the phytocomplex according to claim 7 and

pharmaceutically tolerable additives.
lo. Pharmaceutical compositions with painkilling effect on human being

containing the phytocompiex according to claim 7 and pharmaceutically
tolerable additives.

15 11. Pharmaceutical compositions for topical application on human being with
effect on skin diseases containing the phytocomplex according to claim 7
and pharmaceutically tolerable additives.

12. Pharmaceutical compositions with antineoplastic effect on human being
alone or as coadiuvant of known antineoplastic compounds containing

20 the phytocomplex according to claim 7 and pharmaceutically tolerable
additives.

13. Pharmaceutical compositions containing as active agent the the
phytocomplex according to claim 7.

14. Dietary supplements as adjuvant in the treatmerit of diseases relating to

j 25 the glycemic and/or lypemic ematic profile in the treatment of skin
j disease with inflammatory characters and in the treatment of neopiasies

I containing the phytocomplex according to claim 7 and additives
common use

I
4L
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