"Food products conprising zeolites" Abstract of the invention The present

i nvention concerns food products conprising zeolite, in particular

cl i nopti lwbi2bey/@aog4optional |y in conbinati on with ot her pcmasganv®100
conponents, able to reduce absorption of the ethanol ingested via the
consunption of alcoholic drinks. A further subject-matter of the invention
is aclinoptilolite having characteristic purity and granul onetry.
Techni cal background Zeolites are mnerals with a regular m croporous
crystalline structure char #Fé@l perhiciyconiprising seulitestunber of enpty vol unes
inside the crystals. The crystal lattice of zeolite consists substantially
of silicon oxides and al unmi ni um oxi des*™ &A*Atif& nunber of zeolites exists,

natural and synthetic, many of which have properties useful in industry:
they are used forAhsteaspobtiiednyepdioat v ochemical industry, as catal ysts, or

are added to det §,d€ xte§ Igioir{vggt!i C%oggédyﬁgﬁgﬂ\%)\gﬁcet# Sggqrgsﬁlrl%qaéegﬁeuqﬁd in

agriculture, in the bui ng I ndustry, a g I'n ctosnetics.
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el ectronic structure and tlﬁgrﬁe ative charges present, make |

parti cul ar Ichamacteristes, pury ank graplilemetny. t he neutral i sation of free radicals.
The use of clinoptilolite in the purification of water or as an additive in
ani mal feeds, fdrechrisabbackgsownd ninate [ ead fromwater or to absorb the
nmoul ds Bresent i .00d for .anijmals, i o) I?fr]gom t hat the
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so-cal l ed "bad" chol esterol, and increasi nrq the HDL chol esterol, i.e.
crystal lattice of zeolite consists substantially of silicon oxides and aluminium
oxides.
A huge number of zeolites exists, natural and synthetic, many of which have
15 properties useful in industry: they are used for example in the petrochemical
industry, as catalysts, or are added to detergents to replace polyphosphates; they are

also used in agriculture, in the building industry, and in water softening in cosmetics.
Clinoptilolite is a particular zeolite of natural origin formed from the
conversion of vitreous volcanic materials into a crystalline structure in the waters of
20 lakes or the sea. One of the prime characteristics of clinoptilolite is its cation
exchange capacity; this property is due to its electronic structure and the negative
charges present, which make it particularly active, for example, in the neutralisation
of free radicals.
The use of clinoptilolite in the purification of water or as an additive in
25 animal feeds, for example to eliminate lead from water or to absorb the moulds
present in food for animals, is known.
It is also known that the limited consumption of wine, especially red wine,
for example two glasses a day, produces beneficial health effects, reducing the LDL
cholesterol, the so-called “bad” cholesterol, and increasing the HDL cholesterol, i.e.

30 the cholesterol defined as “good”, and also inhibiting platelet aggregation. Wine is



the chol esterol defined as "good", and also inhibiting platel et
aggregation. Wne isfurthernore a source of antioxidants, such as

pol yphenole,2ompnba@isns anti - car ci nogeni ¢ subst ances and IrelrpB20ieoomént ai n
the patency of arteries. It has been observed, in fact, that a noderate
consunption of wine can help to reduce cardiovascular risk thanks to the
beneficial properties of the nutrients contained in it. Many benefi ci al
properties have been recognised also in beer, hi fact, like red wine, this
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benefi ci al thtbsnefirishatopgities ehthg puiricatssogteiiedin it n addition to representing
a pleasyre for t consuper. due to theif taste. .whigh Is why they have
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system causgedisgositioniowardaoarditepsedaelischdee contractility of the cardiac
muscle, leading in the long termto cardionyopathy; ethanol furthernore
causes 18n i ncr ead®boviavep|tho gomsuampsioneof drink sheless whire gabear oviigh, east sajhl
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annul | ed by sinultaneous absorption of the ethanol contained in sai,
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t he si mdl t drewdsmadstiateds thaaitheoingestioh and consmipentsabsorppion oif Rghanebkausess, i n
among other things, cutaneous vasoconstriction, especially in the so-called redness
area (shoulders, neck and face), depressive effects on the central nervous system,
causes arrhythmia and depresses the contractility of the cardiac muscle, leading in
the long term to cardiomyopathy; ethanol furthermore causes an increase in blood

20 pressure, irritates the gastro-intestinal mucous membranes and can interfere
negatively with the effect of drugs acting on the central nervous system.

In short, the beneficial effects deriving from the consumption of beer and
wine, discussed above, tend to be annulled by simultaneous absorption of the ethanol
contained in said drinks.

25 Description of the invention

It has now been found that it is possible to reduce absorption of the ethanol
ingested via the alcoholic drinks which are a customary part of the diet, such as wine
and beer, by the simultaneous administration of food products comprising zeolites, in
particular comprising a clinoptilolite, the chemical-physical properties of which can

30  be optimised for the purpose.



particular conprising a clinoptilolite, the chem cal - physi cal properties of
whi ch can be optim sed for the purpose. Thus, according to one of its
aspects, wbeoionmvessi on relates to a food product for humwemiBmao/c@nwr i Si ng
m croni sed zeolite characterised in that at |east 90% of the granul es of
said mcronised zeolite have a particle size greater than 0. 1mm According
to the present invention, "zeolite" indicates any zeolite for alinentary

use, preferably clinoptilolite, advantageously a mcronised zeolite,
preferably m cronfibsigcacepidingoianglofite aspretso thi inyentionaclpies fen feqd rradedi nent |
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accordi ng t@arduld dfesianhitssedrevtite havea patiseRiZzKidehtfthan ot ipgn.art . Accordi ng
to a preferred enbodinent, in said mcronised zeolite or clinoptilolite at
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According to another preferred enbodi nent,. in said mcraonised,zeolite or
cl i nopt SI olAIMENEHY | W55 tPTel§EAD ‘ﬁmpélrogﬁfwl wlvaptageously, 2 t“i“ETo@Jsgiizéeoi‘ﬁ%al to

appr oxi mat §)r¥fedBlyMicrddiSedi@nbpGlofiteSi zes are inportant for the purposes of
the invention for a nunber of reasons. On the one hand the size nust be

smal | enough to parkcoidingtd € ptdferecddiabsdient; i thet foed pradmododf theiinvamtioh has

been noted that the smal]er the particle si.ze, the greater the absorption
by the zeols?{dén’(‘}FonésfeFlr?S%]ﬂtFI‘%!ni“’cr%‘gséfl’cnﬁémﬁh‘ﬁer hand, too small a particle
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clinoptilolite via oenteric em and,

apart floomtédmaiques Ridwito 4 pothari dkylledf intthearpr oduct absorbed, it is obvious
that for the purposes of the invention the zeolite or clinoptilolite used
must not be absorAnsdrding dor @i prgfaredt hmbpdiowaht in rsaishmierenised ezeskipy @5si on

functi onal FoRRNRfEdticEag: SRR rofofheBRBTEEATS SoPanEcHithBemegauLl dMhef i ned-
as "nedi calangq%ﬁ%" by the current

According to another preferred embodiment, in said micronised zeolite or

15  clinoptilolite at least 90% of the granules have a particle size equal to approximately
20 pm.

The particle sizes are important for the purposes of the invention for a
number of reasons. On the one hand the size must be small enough to permit
effective absorption of the alcohol, since it has been noted that the smaller the

20 particle size, the greater the absorption by the zeolite or clinoptilolite. On the other
hand, too small a particle size, for example below 0.1 um, can lead to absorption of
the zeolite or clinoptilolite via the mucous membranes of the gastroenteric system
and, apart from the potential toxicity of the product absorbed, it is obvious that for
the purposes of the invention the zeolite or clinoptilolite used must not be absorbed.

25 According to the present invention, the expression “food product” includes a
food in the commonest meaning of the term, like a functional food product or a food
supplement, or also the products defined as “medical devices” by the current
legislation.

By way of example, by food product we mean any substance or product'

30 transformed, partially transformed or non-transformed, intended to be ingested, or



| egi sl ation. By way of exanple, by food product we nean any substance or
product transforned, partially transformed or non-transforned, intended to
be i ngestwo,20omvmbizeh it is reasonably envisaged that carchaBingestied, by
human bei ngs. Drinks, chew ng gum and any substance, including water,
intentionally incorporated in the food product during the production,
preparation or treatnent thereof are included. According to a preferred
enbodi ment, the food product is in liquid form A food product is generally
defined as whicingtt isoreasohabliy értvisagediérab s rhwt ingestératbyi huroam bemgsai Priaks, ef f ect

which is bepeficial and targeted on e or nor.e, functions of . Or gani sm
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nutritional ingredients not present in the food of persons who do not

follow a correct Ambaiimgew apreferred etnbedinzat, the foodgstodst wun dignid fprrdef | ned
under Italian |aw g_D. L. No. 46/1997), as "an apparatus, a plant, a
substanée or ot hek fgadaueduct isseeacrally defingd s, Targtionaladf Bas deveonstipisd thate
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manuf acturer to be used I n hunmans for the purpose of: diagnosis,

pr event i on,orgamidni,aibpvé srebhayend therapatdpematesnidempedtedanutiit ed effecs.agnosi s,
control, treatnment, alleviation or conpensation of an injury or a handi cap;
study, repl acemert “fodmypplement’iipa nspduch simgdeatagmeting thegintake of 6eERINcal
process; caQntr tive. corgdl t r ment of
the inventit %r}t?oglg&nlgfeghe:ﬁgsalﬂgstg r %ﬁtslgégéﬁggooptp?ﬂgwgéo {aﬁ%g?%glr%tq‘f %E%}xgr ty pure
form A8 i Dakanesddiec! i noptilolite is a substance consisting of hydrated
sodi um potassium and cal cium alum niumsilicon. The clinoptilolite

commonl y avai | ablfe ‘oredidaé dewidedtis toveniler definedouadarphtalians law H&XLt YWies of
oxi des, i ncl.udi cal ciu gnesi I£0n an i i | ition
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t he comrer Goalbifitibat AbkE@inghieetsfiviark awed Sfot ke Worrepbpdratidrt eheest] @ntd, in

sonme cases resulting in commercial substances containing 80% | ,
cl i nopti | olinteaded by the manufacturer to be used in humans for the purpose of: diagnosis,

15 prevention, control, treatment or alleviation of a disease; diagnosis, control,
treatment, alleviation or compensation of an injury or a handicap; study, replacement
or modification of the anatomy or of a physiological process; contraceptive means".

According to another preferred embodiment of the invention, zeolite is
micronised clinoptilolite in a particularly pure form.

20 As is known, clinoptilolite is a substance consisting of hydrated sodium,
potassium and calcium aluminium silicon. The clinoptilolite commonly available on
the market, however, also comprises other types of oxides, inéluding calcium,
magnesium, iron and sodium oxides, in addition to mineral impurities of other types.
The presence of said impurities in the commercial substance therefore lowers the

25  clinoptilolite content, in somé cases resulting in commercial substances containing
80% clinoptilolite.

According to a preferred embodiment of the invention, micronised
clinoptilolite has a content of clinoptilolite, understood as hydrated sodium,

potassium and calcium aluminium silicon, higher than 88%, advantageously equal to

30  or higher than 90%.



According to a preferred enbodi nent of the invention, mcronised
clinoptilolite has a content of clinoptilolite, understood as hydrated
sodi um peoassyumsand cal ci um al um ni um silicon, higher pciraB208&%61100

advant ageously equal to or higher than 90% According to another of its
enbodi nents, the food product of the invention also conprises, in addition
to the zeolite and clinoptilolite as defined above, silicon dioxide (S Q)
and/ or al um ni um oxi de (Al 2G3) and/or al um ni um hydroxi de (Al (OH) 3),
preferably silicoAcdirdingde agSha@Xf itsrmntrdiments,the odddwodwit 2081 inByntigay  of

le, the food duct, of the i t] . ' i mat el
40 60% (i WJSCAORTER Brin cddition A s 75051S el JUogtlatE e defind bRt 00800,
(Ww of sidib6e8 @ioY ded/od MMhirind/ ekide! YaLol)Uahest dguiiiukBhydiokideas been

unexpectedly noted, In fact, that by conbining the zeolite and/or the

ol i nopt i | ol (@ preferabliowiapnakoids (SPOmAdHEMITRPEIH ALRRbxi de (Al 2CB)
and/ or al um ni um hydr oxi de (Al 3) dvant agepusly wit.h silicon dioxide
(Sio2) and/or al _ugi”n'f"@fn xfﬁ@é%@soogrpfaﬂgﬁ Bgllt%ﬁ \}\ﬁ“feﬁggl? ISR oTPRGRi de

(SI ), a sypRxGhsteRf 4R60% Gv/aY R niedn{sed clilsptRbNRQSeRfiAEd hbve MMeAT-i on. I n
ot her words, the corbi nati on déefi ned above prevents the absorption of |arge
quantiti es @ &viordlisilicon dpside (SiDArndphaluoliniumoxide(Adr@ani sm The
invention al so concerns the use of mcronised zeolite and/ or .
clinoptilolite, oBth% %qmtweé%dgéa? LtiR 13ty thatdly pmRinige thesreebte aadipror
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preparation o food product intended to limt absorption o% he et hanol
i ngest d@ viauraintwh diydoxdtite (KMEOH);),cadvantageosisly) with silithe diaxide (HOduanddor

according to the inventi i ncl.ude dri.nks,. baked. .pr ts, sweet.0f.
savoury, SLPS‘I’fn’a?é“‘B% ,(Ag%?)z’igf alf‘%?&é’é’f‘ﬁf sifigon 8%‘19,9(%lgjéﬁﬁisyge,rg{céﬂeg{lssnacks,
sweets and syidthédfor ti eSS UEtheddveatibsps, dried fruit and nuts, bars,
tortillas and simlar; fresh or dry pasta, whether nmade of durum wheat

flour, soft wheatInf bther wosdselite ddnthinationi deined aboveepeyents the gsdiptivpaifs,
zgﬁgﬁrsmgt f 'c}géglﬁg?ntgtpe% offglcc):ghglt gldpua?'ttlcu%:rce?l{aglbﬂ %yttl?e &%Sni'sr?ﬁ’e”t fon, when

15 The invention also concerns the use of micronised zeolite and/or
clinoptilolite, optionally combined with silicon dioxide (SiO;) and/or aluminium
oxide (A1,03) and/or aluminium hydroxide (Al(OH)3), for the preparation of a"food
product intended to limit absorption of the ethanol ingested via alcoholic drinks in a
human subject.

20 The food products according to the invention include drinks, baked
products, sweet or savoury, such as bread, pizza, focaccia, crackers, biscuits, tarts,
snacks, sweets and similar; snacks such as crisps, dried fruit and nuts, bars, tortillas
and similar; fresh or dry pasta, whether made of durum wheat flour, soft wheat flour,
spelt flour, rice flour etc., or ready meals, sauces etc.

25 Thus, the food product according to the invention, when consumed together
with a moderate quantity of an alcoholic drink, in particular wine or beer, results in a

significant reduction in the absorption of ethanol, thus allowing the organism to

enjoy only the benefits of said drinks.



with a noderate quantity of an alcoholic drink, in particular wne or beer,
results in a significant reduction in the absorption of ethanol, thus

al | owi ng wbeonvgesssmto enjoy only the benefits of sai e@catnBrkeodine food
product of the invention can therefore be used in the daily diet, to limt
the harnful effects of the ethanol contained in the alcoholic drinks

habi tual | y consuned during neals, such as wine and beer. It is obvious that
the food product of the invention can be consunmed wi th al coholic drinks

ot her than wi ne diie foedprodectodf the inyention cdnsthetefare banusedindthedady digt,itoks

cont ai ni ng ,et.hano referably w th a noderate al cohgl ..content...The food
product of é?}f%{}déﬁﬁlo‘?f?q”gsr?%@ agol,conidiped In ﬁ\?aai%@o%%g‘ﬂﬁ%h%ﬁmﬁy dri nks
havi ng a nudgamdl &irighidals endtentwiak 8/d Bderper sons who, for various reasons,
have to follow a di et which excludes alcohol. In fact, thanks to the

si mul t aneous conduispebivasusahatt the foad grogucdefcthe afiventien icaw datdoosumeshawdhper sons
can benefit fromthe salutary co ents qf the .drinpks descyibed above,
tich as Swi rbeoBAHe ks Sthet Fist v IR e much A 70ET Cles MG ROLRINGGET o
the i nvent iQhtafiAfy Bifak] SRefLblPGaAadhodrite alcBRoI@hiEat. techni ques for
preparation of the chosen food, m xing an appropriate quantity of

m croni sed cl i nofthel dbod eprodsctdefi thed immmtien WartHerrhbwe mexhits ea ofmodest

i ngredi ents necessar or the production of said foqd.. Thus, for exanple,
for the pr COARGRTIER i criiks JREHEH BadTE HiRhoheerisH Quiiby BgRpEL NP Tor

clinoptil olyatisuCRAsRR, RALaH o REifl whikh @xti8dfea bt dn Mt BlaARS iovky, the
m croni sed zeolite or clinoptilolite can be added to the flours necessary

for thdOpr epaultancous odnsymiptiomrioftthe dochprodhet éothe iprverdiont saidrpepsonswdn
according to the.known techni ques. Flopr for human.use.conprising .

ni croni sed fgﬁtkf}i ﬁr%mc}ﬁgé?’iuﬁ‘ tcg’inBP'il%S 8&%6?‘?%30&3%@73 oS ﬂcﬁtagg”lgef urt her
subj ect - matgha be& with6ut ran®Ag hedlth rkkd flour includes for exanple durum
wheat flour, soft wheat flour, maize flour, rice flour etc. As said,

accordi ng to one Tok food pprdetiesfitbe immntdn nenbs pepated eccordmgt todhg noteal f ood
P Lgduct 's teizcrl]m&c{u%g ifgr {)I%E)ggatigl? rof Stﬁé %h sl’elzglpf%%)g,’ mti)plgg Za?loallpiptrgpria ed\éggr{tﬁlg %(%usl y
15  micronised clinoptilolite, as defined above, with the mixture of ingredients necessary
for the production of said food.

Thus, for example, for the preparation of a baked product, the micronised
zeolite or clinoptilolite can be added to the mixture to be baked. Alternatively, the
micronised zeolite or clinoptilolite can be added to the flours necessary for the

20  preparation of said mixture and the food product can be made according to the
known techniques.

Flour for human use comprising micronised zeolite or clinoptilolite as

defined above constitutes a further subject-matter of the invention. Said flour

includes for example durum wheat flour, soft wheat flour, maize flour, rice flour etc.

25 As said, according to one of the preferred embodiments of the invention, the
food product is in liquid form. For said purpose, the zeolite, advantageously the
micronised clinoptilolite as defined above, can be mixed with other components such
as water, juices or extracts of fruit or vegetables, flavours, sugar or sweeteners, salt,

essential oils, etc.



m cronised clinoptilolite as defined above, can be m xed wth other
conponents such as water, juices or extracts of fruit or vegetables,

fl avour s,weugay40i34SWeet eners, salt, essential oils, etecBignayoffioexanpl e,
the food product in liquid formcan be in single-dose or nmulti-dose form
for exanple in single-dose packages of 25-100 m, for exanple around 35 m.
Said food product in liquid formcan for exanple contain between 5 and 30%
advant ageously around 15% of mcronised clinoptilolite. The effect of the
m croni sed cl i nofyiway of exampld, ithe foad ipoaduof indispind frringran bk in kieglstdasaor
ingested b .persan_via_ al cohol.ic.drinks has bee styrat ed by .nmeans of
v tro afuiRBEe Sm, B Fneg v G PRk aBS T S5 TR0 P B i e
exper i ment atound@si AN fd o Poése i lideRiClottdaffor hani}As coibin teeweenopser ved
that the quantities of mcronised clinoptilolite necessary to counter the
negative eRp¢dd%, adnantageousty aouath bt ocofmigrondeedichingptdlehist i ¢ drinks, such as

w ne and beer, a in.th rder of 0.5-2 .g..for ex | e r QXi ly 1 g
of " or dni sed ol REELFGT e mgpSaegon st RGN 6 ARG AES of
exanpl e, 2ethafoldhgdbted 9 p@8orClia ARRhbIOHHAIES lﬁl"s%eé&bh&nér&tfﬁﬂ_&ﬁ'b?'rﬁea@b%ﬁr ption
of the ethanol contained in approximtely 100 m, the equivalent of a glass
of Wi ne. | i vik ardvin wag asRys Iset@ﬂs af eaidassayd ard rapoped i kher expgrimeatl e t o

i nhi bit ab%é) ﬂ%hio?'&l ogreget{?deceftcﬁﬁ{g%_ contained in 330 m of beer, the
equi val ent "0t "a nedi‘unsi ze e or a can. Perform ng sone sinple

cal cul ations, W gy 8 HEAIBsQledMmAMRE 3UBA iR K MmRFohiSed Bgnophilolite t 1S
easy to determne the quantity of mcronised clinoptilolite to be added to

the fodd pmochssary deconnfenthetnegatiee et fo the aeehol contamgdun aldpbohegat i ve
effects of a certain quanti of al cohol.ic L nk stomarily ingested. Said
dosages carrngraral iy iR Aol el edh S Giok £l 5 2o JOTLRATRA dbeo TR

zeol i te or |tghef hictdi@geuictiabptilelife@or 4-Benlusgetiaaenr ding to the invention. Thus,
purely by way of exanple, bread or crackers can be prepared for eating with

meal s, or |iqui dTherefare by, wayooipexasiphey 273 grod miisroaisetl ichopntilblateiareeatds telef i ned

inhibit absorption of the ethanol contained in approximately 100 ml, the equivalent

15 ofa glass of wine.

In the same way, 3-6 g of micronised clinoptilolite are able to inhibit
absorption of the ethanol contained in 330 ml of beer, the equivalent of a medium-

sized bottle or a can.

Performing some simple calculations, within the grasp of an averagely
20  skilled in the art, it is easy to determine the quantity of micronised clinoptilolite to be
added to the food product according to the invention in order to annul the negative

effects of a certain quantity of alcoholic drink customarily ingested.

Said dosages can naturally be varied as required by the person taking the

zeolite or the clinoptilolite for the use according to the invention.

25 Thus, purely by way of example, bread or crackers can be prepared for
eating with meals, or liquid mixtures, comprising micronised clinoptilolite as defined
above in an amount from 2 to 10 g, for example 3-6 g, per ration in order to prevent
the absorption of two glasses of wine, or a small bottle or can of beer, consumed with

the meal.



above in an anmount from2 to 10 g, for exanple 3-6 g, per ration in order
to prevent the absorption of two glasses of wine, or a snall bottle or can
of beer, wonswmeyw th the neal . The use of m croni sed clpiciapidibedihée as
defined above, and in particular as defined in the preferred and/or

advant ageous enbodi nents of the invention, optionally in the conbinations
defi ned above, for the preparation of food products constitutes a further
subj ect-matter of the invention. The use of mcronised zeolite or
clinoptilolite adhdafst ofdniatrmised clindptilnlifsaast definkdabaes, dod iimgdrticnlar las
preferred [ or .advant ageous enpodi ments of the inventia@n, optionally in

t he conbi n%ﬁ?ﬁfg Be enBﬁ%@@P%B ?‘{I'Eﬂ{"lag?‘?’r'é 8’5‘58‘?18{‘?1 nogffhgt A% ngest ed
vi a al coholgptioflly#iSthe RbSb&atiBhY dOMERr Mook Yo tiEdprRphati6t ofilfsod prodaétst Uutes a
further subject-matter of the invention. According to another of its
aspects, t Isenstitutena fusthee srieqtmeatigr pbthkdaventien. i miting absorption of the

et hanol _i ngested_yia the. consunpfion.of alcoholjc drinks in a human

subj ect? whi ch ccﬂ*ﬁr‘fsge%f %8’%‘?@‘#@?&%ﬁﬁl@‘&ﬁ@@ﬁb?eya%md?ﬁnﬁdhgb%’ﬁnéﬁﬂ?i on of
sai d_al coh@lhjtfeufht i K defrdefnl afed Ft@‘?er?é@ﬁﬁd/hy a@larflade0@d cRiRAHRINtAGEOREI Ng toO
the invention. Experinental section Exanple la In vitro assay on the

et hanol - abdwovebtion, qntiopelty iretheofombinatioms slefined abayst (e it the pbserptioe 0&

f d .ab ' et h | f d I '] | Ut b
Varying. quanentt SRATY e BicBhalf QARG bl bl RRLRAT  Fut e S ™

clinoptil olcbhgtutas a furttRAPE]edtiAtey 8f the i@vedeibneen 18 and 24C. The readi ngs
of the absorptions were carried out on the basis of the reduction in

al cohollOconcent r #dcording ta meotherdefons espeotsi theswiventiamneonsfingra methoddioct i on of
the clinoptil.aolite. The erinents re.perfornmed. b opsiituting.each

ti e 500 mimifing ghiomIR R Ehdbt iRactd gid g coummtShie A ani ettt gt ne
actual congefiiaatsubject/MvhithaoRfris€Sin ésti@@)/si%ﬂ&ﬁx%éuﬂ&%ﬂ‘?&@ cnsihipfiofliof f er ent

scal es. The sol utions were cont al'neg in 500 m _
said alcoholic drink, an effective quantity of a food product according to the

invention.

15  Experimental section

Example la

In vitro assay on the ethanol-absorbing properties of micronised clinoptilolite

Tests were performed on the absorption of ethanol from hydroalcoholic solutions by
varying quantities of micronised clinoptilolite (hereinafter only clinoptilolite) at a
20  temperature varying between 18 and 24°C.
The readings of the absorptions were carried out on the basis of the reduction in
alcohol concentration of the hydroalcoholic solutions after introduction of the
clinoptilolite.
The experiments were performed by constituting each time 500 ml of hydroalcoholic
25  solution using 95% alcohol and measuring the actual concentration with a series of
Gay-Lussac areometers with different scales. The solutions were contained in 500 ml
glass cylinders in which, at the beginning, the appropriate areometer was floated and
the concentration of alcohol in the water was then read. As is known, calibration of
the areometers is based on the different densities of the solutions at a given

30 temperature, the density of alcohol being 0.79 at 20°C.



gl ass cylinders in which, at the beginning, the appropriate areoneter was
fl oated and the concentration of alcohol in the water was then read. As is
known, cavokoaviseos4of the areoneters is based on the di pCenBruodans ti es of
the solutions at a given tenperature, the density of al cohol being 0.79 at
200C. Wi ghed quantities of clinoptilolite were then placed in the cylinder,
and in the pulp the variation in alcohol concentration was neasured with
the aeroneter at different tinmes, i.e. after 1', 4", 10", 20', 40" and 60'.
The densi t Weigh¢dquantities of ¢clmoptildlite wereatheroplacedhimuthe ajdswieptandniy thespulp
negligible: in fact,. whe to 15 g of clinoptilolite are pl in 500 m
of pure Hod&® YHE Wgrlpg?‘ioglﬂpg@ﬁc%tf%‘r?g W& HEsUE gmtﬁitl&eaﬁrgmﬂef) afﬁﬁgfeé’édi ngs
rel ative t qinadaspé.pifiep, af 100 eoettranalcodrhehRnsity Veafatibh @ff kiemb@iie (a6 f or ned
in the pulp, i.e. in the suspension of the powder in the hydroal coholic

sol ution. Afiteut psomsiea)iscirghisiblein fach véheagiroli 1o mpsdineptilohitetreplacedus time
| ntervaks 4 160 Hl%?gﬁﬂzﬁgz& tggg?ﬁél}%g{if?%81uﬁ{éi%gfsqn%;ﬁﬁgegdle mxture, $o as to

f
re-suspen e 1 norgani ¢ ra ergol ng se I'on. As can be seen

fromthe taQ| qfe Qbadiig@Uichtive tbNsbsBiBR! S fHeAkthRb] IROAE WiildptiRilite Q¥ere
solutions in alcohol; after treatment with 5 of clinoptilolite powder,

t he concentredpimagd ather pdpcidl indhe SugEosian woértheyppwdsd imathe| Rydroalcahehgi ni ng

I h i h b 3 Si inLtial
o ot o e ARA%E Pl RS pPFELRHEN S v A3 PN, L8 e
by appr oxi Redrélperfdgnéd after &igotow Sfirrin@Weie theh adxiae] Uds henededuspentl thé

al cohol . Thus 500 m of 30.20% hydroal coholic solution in alcohol, after 1
of tredf medRorganip mattsr yndergaing sedpReNtHia e, had reduced by 23% i.e. by 36

m: 1 f powder had _.ab 4.8 | cohol . 500 f 30.209%
hydr oa?c 8 hdapsio‘i?ng{fl Stﬁ’?’i‘ gr??nfs ﬁ{egglg%?)&lg&fe%rtﬁi gg%e?lq@zagioﬁﬁ%gg%wfﬁ 3%%6& of
clinoptil olspfuBiohadn! GRURSY dftcs GOAMRAL NatH 0N ¢ of2Qlirehlolites pogd&) tht of

al cohol; i.e. 1 g of powder had absorbed 5 nl of ethanol. 500 m of 30.20%
hydr oal cohéPheengatien hashreduces tockiei0% aftereapproximptely &afemainingimafe ps 1ess of

ponder. had olGed if 1 SBOCRRNE REhAPh e8! SOk ifichP sd¥6n WS 1508 - 5

15 the relative quantity of ethanol of 160 ml had reduced by approximately 22 ml; i.e. 1
g of powder had sequestered 4.4 ml of alcohol.
Thus 500 ml of 30.20% hydroalcoholic solution in alcohol, after 1' of treatment with
7.5 g of clinoptilolite, had reduced by 23%, i.e. by 36 ml: 1 g of powder had
absorbed 4.8 ml of alcohol.

20 500 ml of 30.20% hydroalcoholic solution in alcohol, after 1' of treatment with 10 g
of clinoptilolite had reduced its concentration to 20.20%, losing 50 ml of alcohol; i.e.
1 g of powder had absorbed 5 ml of ethanol.
500 ml of 30.20% hydroalcoholic solution in alcohol, after 1' of treatment with 15 g
of powder had reduced its concentration in alcohol to 15.10%, losing 75.5 ml,

25  equivalent to approximately 5 ml/g.
Similarly, 500 ml of 25.80% hydroalcoholic solution in alcohol, treated with 6.4 g of
powder, after 1' measured a concentration of 18.4%, i.e. losing approximately 37 ml

of ethanol, approximately 5.8 ml/g.



Simlarly, 500 m of 25.80% hydroal coholic solution in alcohol, treated
wth 6.4 g of powder, after 1' neasured a concentration of 18.4% i.e.

| osi ng apwoasiommbesy 37 ml of ethanol, approximtely 5. @gcmiBpioOQied of
19. 90% hydr oal coholic solution in alcohol, after 1' of treatment with 15 g
of clinoptilolite, nmeasured a concentration of 5.10% wth a reduction of
74 m of ethanol, i.e. each gram of powder had absorbed approximately 5 ni
of alcohol. 500 m of 13% hydroal coholic solution, treated with 4.8 g of
powder , af t3¥0 r8Dof HHD% dyydmattohekic sdniteminraledhoh afisr ¥ gftreatment voith &5 gi

equi val ent to.,an absorption of 5.5 0of et I r. gr.am of

clinoptil oquﬁcé{noml?lgﬁ{%f F‘E"ﬁﬂrﬁ R gogtoﬁeép Pda&’awgﬁeasgd}l‘f o of 74 D& dent
that, in thehfupeel sRALAm 6PPEWEdraRnd aBiRbEPpréditarloOhlof akeksibed by the
clinoptilolite used in the experinents is approximately 5 nl/g,

cor r espondi 50§ mbof pifredwidneaihylid sglutbn,etrdatadowithher8 grodipowtler lafteanp@'iHadl i t e.

Exanple _Ib In vitro assay.on t t.ha - absor bin roperties 1 groni sed
cli nopt P| oIrF@‘é?eedﬁt?f’ﬂ‘é"d‘t’éP?%t‘é?ﬁi%gdﬁ‘ gé%)?i‘ uhvr?kf‘gﬁpﬁl? OFRHAR cgjxﬁ'ggﬁThe
assay of exgEplafol for Wosn BEERpARHitéll so on conbi nations of m cronised
clinoptilolite with Silicon dioxide and/or alum nium oxide. The results are

shown i n t h&lsd @ohethefnuimegeuseotRer ekampies, i appeencvidedtitibanindhe xkpkeingantdlor

al um ni um oxi de. al one have littl|e or effect on . the ahsorption of

ot hanol - HawEoR igrEeds risad] Shsorpering Tht EFeantluti Brd g PORREEDS, he
absor pti on ik §ySUk Mty 3GhY g dRSondaFto di)_p}cbﬁmﬁége4 Qf oflc@idnof pr€ri@-of 7 11 1
al nost 30% hi gher conpared to the absorption produced by the same quantity
of cli Apt idlimbptilelitei t hout silicon di oxi de and al um ni um oxi de. Exanple 2 In
Vi vo assay on the_ ethanol -absorbing properties of mcronised clinoptilolite
in healthy Ex¢mpl¢ Bers I1n this phase of the experimentation, two heal thy

(S; ij Pjngg: |S | WQMMM%&%S%rﬁES S&roge&igf qub }nliérI)Xisg({ cﬁh&ﬁtﬂgfit%ed

combined with silicon dioxide and/or aluminium oxide

The assay of example la was performed also on combinations of micronised
15 clinopti.lolite with silicon dioxide and/or aluminium oxide.

The results are shown in the Table of Figure 2.

As can be seen, silicon dioxide and/or aluminium oxide alone have little or no effect

on the absorption of ethanol. However, when combined with the micronised

clinoptilolite, the absorption is surprisingly higher, and in the case of test tube no. 7
20 it is almost 30% higher compared to the absorption produced by the same quantity of

clinoptilolite without silicon dioxide and aluminium oxide.

Example 2

In vivo assay on the ethanol-absorbing properties of micronised clinoptilolite in

healthy volunteers

25 In this phase of the experimentation, two healthy subjects were informed that we
would measure the ability of micronised clinoptilolite to absorb ethanol.
To perform the experiment, we carried out an anamnestic examination of the above
two subjects to exclude metabolic pathologies and to ensure that they were not

simultaneously being prescribed drugs.
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To performthe experinent, we carried out an anamesti c exam nation of the
above two subjects to exclude netabolic pathologies and to ensure that they
wer e not \wwoldangeusl y being prescribed drugs. The two sebigsfisoo1a@ed
respectively 43 and 47, were healthy persond, of athletic constitution,
with few deposits of fat |located in the region of the waist and hips, and
no famly history of alcohol or drug dependence. The protocol used entailed
t he consunption of 250 m of wine with 14% al cohol by vol ume sinul taneously
w t h t hr ee Theetnessulfjedt agtd Sespectively UR gndadilytwdratheelthy patsend)i ofgatblege ans  of

Clnopt | oPRRIt R 5 deposiinat Bpotobh tiyEEPRSY USCUSPON highand
recorded: i dhe. %L&%&’ofgﬁﬁﬁ&r&% dépbnddige BAC (Dbl ood al cohol

concentration eat yse s performed without the prior

consunpt i orIThefprétocslanRes ettaitdd the Rbhdudptiod cTN2ZE0 Ml bhwmaemm t4%efsshonbyi t h t he
consunption of 5 grans of mcronised clinoptilolite. BAC neasur enents
wer e t aRen valumg,simpitaneppsly withetree) \piages sofr é??éhtSPée(adZI?Ylthf PEYE nRUtsRd of
consurrptl 0] I t ' ed | at
coreumt Snflyhle ok SA0Sn ot thpiyon 4 ol g iedhshy
after conswhpbptduhmf(cadml)aima)hmb|0thﬂ’r| nk (wine at 14) w thout previously
taking clinoptilolite and after taking 5 grams of clinoptil ollte bef ore
consunpt i ol Vet teshesesgienshwpiccregerdast, i he FEsts greasurprariapi theaBéife (b

separat e { 6ol SeSo) RS MERF BAR SEARGISQF CEaRNSTIHRM SARLP! igT prbhe data

recorded showe g resu I rst s ject ter t nsunpti on
of 250101 @bnsinfgion bfi ﬁhtb%raiemlobbhomﬂoluel amke isi el $@nmbmhgton{v| with ttheee

pi eces of toast spread wi th peanut. butter thout m cronised
clinoptil olqo’é‘%‘ml?t’r?nai%ﬁW%PPW“’“‘F@;QWPBWQ ®of the BAC gave the

The BAC measurements were taken at the following times:

1) Measurement at 20” from the end of consumption of the alcoholic drink

2) % atdo’
15 3) ¢ % at50
4 ¢ ates
5) < % at80

Measurement of the BAC was performed in the same subject after consumption of

the alcoholic drink (wine at 14°) without previously taking clinoptilolite and after
20 taking 5 grams of clinoptilolite before consumption of the alcoholic drink, in the

form indicated above.

Two separate test sessions were performed three days from each other.

The data recorded showed the following results:

First subject: after the consumption of 250 ml of wine with 14% alcohol by volume
25  simultaneously with three pieces of toast spread with peanut butter without

micronised clinoptilolite, in a time of 20°, measurement of the BAC gave the

following results (control):

1) Measurement at 20° from the end of consumption of the alcoholic drink 0.56
2) « at 40’ 0.45

11



following results (control): 1) Measurement at 20' fromthe end of
consunption of the alcoholic drink 0.56 2) " " at 40' 0.453) at 50" 0.39 4)
at 65 0.v96 2310/@bo380° 0.33 First subject: after the congginirdatofior50 m
of wine with 14% al cohol by vol une sinultaneously with three pieces of
toast spread with peanut butter containing 5 grans of m cronised
clinoptilolite, in a tinme of 20', neasurenent of the BAC gave the follow ng
results (test): 6) Measurenent at 20' fromthe end of consunption of the
al coholic driBk ‘0.30 7) at50°&8940' 0.31 8) " " at 50' 0.29 9) " " at 65
0.27 10) " " at 80" 0.23 Second subject: after the consunption of 250 m of
wi ne with 149kl cohol b)ﬁtéél%% simul taneously with three pieces of toast
spread with ggﬁnut b‘utteaé @jégl?ut m cronised clinoptilolite, in a time of
20", measurenent of the % gave the following results (control): 11)
Measur ementgial s@fect! 4N thd orRfhpRbn 605! M Wnd iR L ehal ngchﬁﬂnek 0. 58
12) " " at 40" 0’50 13) " " at gO' 0.48 14) " " at 65" 0.45 15) " " at 80
0. 40 Sebondimulynecusly afithe thred piecon ofirtprast spread VIHO padnud foukten eontamingl 4%

al cohol by volu simul taneously.with thre Leces of toa ad with
peanut. but S S FAFRTEE PGy (Gt o TEHGRT 8 Medb A i e of
20", measuntpeRiMowdhg teb@ltsRfst)gave the following results (test): 16)

Measur enent at 20 %romt e end of consunption of the alcoholic drink 0.3 1

6) Measurement at 20’ from the end of consumption of the alcoholic drink 0.30

/) N at 40’ 0.31
10 g « = at 50” 0.29
9 =« - at 65° 0.27
10) « at 80° 0.23

Second subject: after the consumption of 250 ml of wine with 14% alcohol by
volume simultaneously with three pieces of toast spread with peanut butter without
15 micronised clinoptilolite, in a time of 20°, measurement of the BAC gave the

following results (control):

11) Measurement at 20° from the end of consumption of the alcoholic drink 0.58

12) “ “  at40’0.50
13) *  «  at50°0.48
20 14) “ “  at65°045
15) “ “  at80°0.40

Second subject: after the consumption of 250 ml of wine with 14% alcohol by
volume simultaneously with three pieces of toast spread with peanut butter
25  containing 5 grams of micronised clinoptilolite, in a time of 20°, measurement of the
BAC gave the following results (test):
16) Measurement at 20’ from the end of consumption of the alcoholic drink 0.31
17 « at 40’ 0.36

18) “ *  at50°0.36

12



17) " " at 40' 0.36 18) " " at 50" 0.3619) " " at 65 0.32 20) " " at 80
0.29. The test provided significant data correlated with the ability of the
m cr oni sego%hion@pdsiy! ol i te contained in a food to absor bpihapaiihefnee
Exanpl e 3 Food product in liquid formThe follow ng conponents are m xed
cold, after filtering optionally or desired: fruit juices, vegetable
juices, dextrose, salt, essential oils and mcronised clinoptilolite in an
anount of 15%in wei ght with respect to the total weight of the

conmposi tion. 19) desired ot6Hekddsary, the liquid mxture is pasteurised
before it is cked, for example by heating the food product for a few

m nutes at 50¢ OC The f 380 &P%%uct is then packed in single or mul ti-dose
cont ai ners.r 4. Food . i 0 I onponent s
re m xed dEREpReiac REuPRR Hie i Bmslr! Siholl B B R ek BREE

veget abl e Jcﬂh@@ﬂoht@%hﬂhﬁﬁ:&m sadddtoasaﬁatheaéthmols, m croni sed cI inoptilolite
in an anount of 15%in weight with respect to the total weight of the
conposi bi orExampld Ton di oxi de (Si2) in an anmount of approxi mately 25%in
wei ght with rgspect to the total weight of the conposition and al um ni um
oxi de (Al 2 9 approxinately 25%in weight with respect to

the total \Aﬁll qlél]té%v?lfléeamge?o ¥ a'lsrlet I1xed cold, aq'? ;tgrqn%?épt{})%ﬁﬁ}s §Ia dekire he liquid

m xture i s pas re-l eating the food

product formg fawedl REEASbIAL Jlﬁ&sgo&:xtﬂ;?@e fSQIQd e@§eﬂqh'lCt01lss ahhe'ﬁn%ﬁ{%@&i in
single or nultl-dose contai ners. daims 1. Food product for human use

conpr i si ng chineptdelitsad apeoidungot hé%antwglﬁe&utln resperitto dhe total sweigloefahe t he

granulqa of said.m cronised zeolite have a particle size greater than 0.1
mm composmon

If desired or necessary, the liquid mixture is pasteurised before it is packed, for

example by heating the food product for a few minutes at 50-90°C.
The food product is then packed in single or multi-dose containers.

Example 4

15  Food product in liquid form

The following components are mixed cold, after filtering optionally or desired:

fruit juices, vegetable juices, dextrose, salt, essential oils, micronised clinoptilolite in

an amount of 15% in weight with respect to the total weight of the composition,

silicon dioxide (SiO;) in an amount of approximately 25% in weight with respect to
20  the total weight of the composition and aluminium oxide (Al,O3) in an amount of

approximately 25% in weight with respect to the total weight of the composition.

If desired or necessary, the liquid mixture is pasteurised before it is packed, for

example by heating the food product for a few minutes at 50-90°C.

The food product is then packed in single or multi-dose containers.
25
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2. The food product as clainmed in claim1, characterised in that said

m croni sed zeolite is mcronised clinoptilolite. 3. The food product as

cl ai red iwoanywmams40f clainsl or 2, chracterised in thatcrnBzaddoimecroni sed
zeolite or clinoptilolite at | east 90% of the granules have a particle size
of between 0.1 nmand 100 mm 4. The food product as clained in any one of
claimsfrom1l to 3, characterised in that in said mcronised zeolite or
clinoptilolite at | east 90% of the granul es have a particle size

appr oxi mat etpimsgual to 20 mm 5. Food product as claimed in any one of
claimsfrom2 to 4, characterised in that said mcronised clinoptilolite has
a content of dl il produdtifer himar mske domprisipg nxcrodissdatelite charpetstsedninand

cal cium al um nium silicate, hi.gher than 88%. 6. FQQ roduct coppr.ising
zeolite or clinopth ‘I‘tolF?s?eg%t/?)é’t?fheegraW he is?lldcnonr?r%ﬂlsoe%i Z%é’ﬂ% P op)? g%éf%r

al um ni um oxi de (i gCRbr dBaOQrpA! um ni um hydroxi de (A (OH3) . 7. Food
product as clainmed 1n claim®6, characterised in that it conprises zeolite
or clindptil oRi tEhe fogdtphatuctad ¢aisiddi ia @ihuigi gxhatacteSsedlin thatdadrmekamsedi um
oxi de (A 233) . 8. Faood, rodu(cft .as ,;:Iai med in clains 6 or 7, wherein said
zeolite or clindfselifed mierogised dnoptifqliied in the clains from1 to 5. 9.

Conbi nati on i C ri - 609 1 GL-oni i i{.alit.e and
40-60% (wi ) o s F0Bprifiss dnaRReid Bl e JF SR 22, BRI Wb =Y
Use of mi croni sed sariohickéniseddeoliterictingptilbliteiat Eass90de bt thecgranulésitavelaai ns 1
to 5 or the conbination of claim9, for the preparation of a food product

desi gned to |i miRartagle sizpof betwsen Pdimapdhef Hagest ed via the consunption of
al coholjc drinks_in.a human subj.ect...11. Use pof .zeaqlit d/ or ) .

o ronti ol 1 ¢ & Fheions PHAREL QT 47 A R of arBors! 55 Rarsrse i ni um
oxi de (Al 2GB) anghom ﬁ'id‘ﬁl'i&joﬂﬁéd%éﬁlﬁéio_@'%liﬁé'}#tﬁ@iﬂe%l 16Rf 94|>%eofpthergadrﬁuéson of a

food product designed to limt absorption of the ethano
‘have a particle size approximately equal to 20 um.

5. Food product as claimed in any one of claimsfrom 2 to 4, characterised in that
said micronised clinoptilolite has a content of clinoptilolite, intended as
15 hydrated sodium, potassium and calcium aluminium silicate, higher than
88%.
6. Food product comprising zeolite or clinoptilolite together with silicon dioxide
(SiO;) and/or aluminium oxide (Al,O3) and/or aluminium hydroxide
(AI(OH);3).
20 7. Food product as claimed in claim 6, characterised in that it comprises zeolite
or clinoptilolite together with silicon dioxide (SiO;) and/or aluminium oxide
(AL O3).
8. Food product as claimed in claims 6 or 7, wherein said zeolite or
clinoptilolite are as defined in the claims from 1 to 5.
25 9. Combination which comprises 40-60% (w/w) of micronised clinoptilolite and
40-60% (w/w) of silicon dioxide (SiO;) and/or aluminium oxide (Al,Os3).
10. Use of micronised zeolite and/or clinoptilolite as defined in the claims 1 to 5
or the combination of claim 9, for the preparation of a food product designed
to limit absorption of the ethanol ingested via the consumption of alcoholic

30 drinks in a human subject.
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I ngested via the consunption of alcoholic drinks in a human subject. 12.
Fl our for human use conprising mcronised zeolite or clinoptilolite. 13.
Met hod f owol20to/i4do3g t he absorption of the ethanol ingested/Bracbhi@oo
consunption of alcoholic drinks in a human, which conprises adm nistering,
simul taneously with the consunption of said al coholic drink, an effective
anount of a food product according to clains 1 to 8 or the conbination of

claim9. 14. The food product according to any one of clains 1 to 8, which
i s sel ected fibrgrafizkslitesad/od chraptilalite in enmelnatinn wighy silicon divetide (880D r ead,

pi zza, focacci a, ackers, biscuits,~tar nacks. , syeets, ' nut s,
Bweet or sl t ed AL AR ok (i) 305 oREREKE: iSRS o RhRRErorn
sauces. 15. The th©pfbphrabiohl of aF66DpIdet deighbdtdTlitd: atsbptiaf tof thesetlandl t hat
it isinliquid form 16. The food product,acgordin%gto any one of clains
14 or 15, char adngsstedara the congmption;of aleohelis drnksde g hygan subject.

5 12. Flour for human use comprising micronised zeolite or clinoptilolite.

13. Method for limiting the absorption of the ethanol ingested via the
consumption of alcoholic drinks in a human, which comprises administering,
simultaneously with the consumption of said alcoholic drink, an effective
amount of a food product according to claims 1 to 8 or the combination of

10 claim 9.

14. The food product according to any one of claims 1 to 8, which is selected
from drinks, baked products, sweet or savoury, such as bread, pizza, focaccia,
crackers, biscuits, tarts, snacks, sweets, crisps, nuts, sweet or salted bars,
tortilla, fresh or dry pasta and ready meals and sauces.

15 15. The food product according to claim 14, characterised in that it is in liquid
form.

16. The food product according to any one of claims 14 or 15, characterised in

that it is a medical device.
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