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ingredient” means an.n rgdj ent. abl e 1to peléforn}a nmet aboli.c or nutritjonal
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presence of an inedible chewable bolus, the gum base, wherein the slow
release of an active ingredient during chewing is particularly desirable,
considering the time taken to chew a piece of gum is typically around 20
minutes. Moreover, water-soluble ingredients in chewing gum are released

15  faster during chewing than fat-soluble ingredients, which are retained by the
gum base.

For the purposes of the present invention, “active ingredient” means an
ingredient able to perform a metabolic or nutritional function (such as
vitamins or mineral salts) or an organoleptic function (such as flavours,

20 sweeteners or organic acids).

Numerous documents in the prior art deal with this problem, but further
improvements are still required.

US 4386106 discloses processes for the preparation of delayed-release
flavours, and chewing gums containing said flavours. However, that process

25 necessarily applies to only one type of active ingredient, the flavours, and

involves a time lag before release begins. Moreover, this process teaches that



5 process for obtaining it which is applicable to a plurality of active
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specific ultimate tensile strength, and need not necessarily contain two

components: an encapsulating agent and a coating ingredient.

25 US 2006/263472 discloses release systems for coated active
constituents. The system must necessarily include an encapsulating and a
coating constituent. Moreover, it teaches that the coating component must be

less miscible with the encapsulating agent than the encapsulating agent with



US 3826847 describes processes for the preparation of chewing gumwith a

| ong-lasting flavour. To obtain the desired effect, "seasonings" including
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surface, Fin a porous 20 coating matrix. The Applicant has
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hot m xtures,” but whereas in the nelt-blend nethod the m xture is cool ed

and cpgisheskicit) hRG SR 3WasP ISR MG ¥Rt A EARANRLEHTI AT RIdiSvePr 8%RH I n a
cold air stream both nmethods danage the granules, which have part of the

active i ngreslefiit aRXRPRSEENIAN Y BRSHEARC it tABPSEféMe@ SRARINCEOMdilith
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lauryl sulphate, which is encountering increasing problems as a sensitiser.
However, the Applicant has surprisingly found that the same advantages can
be obtained with a stable aqueous emulsion in the absence of ionic
25 emulsifiers, but only in the presence of a protective colloid.
US 3826847 describes processes for the preparation of chewing gum

with a long-lasting flavour. To obtain the desired effect, “seasonings”

including flavouring agents, acids and sweeteners, which are coated with



15 the invention clainmed by the Applicant conpared with these nethods are
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are citedpefi®ntage of active ingredient exceeding 50%, and produces a particulate
wherein the core containing the active ingredient is wholly coated by the outer
coating, with advantages which will appear more clearly from the description
25 and examples below.
US 4384004 discloses methods of coating aspartame. It is known that

aspartame is not normally soluble in water with a neutral pH. The field of

application is therefore different from that of the invention claimed by the



5 teaching is present about the emul sion conposition and the possible
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during the nufacturing procéss or the subsequent storage of the product

obtai ned ¢omprising the active ingredient is totally covered by the outer coating, with
20 further advantages relating to the percentage of active ingredient which will
appear more clearly from the following description and examples.

EP 1804596 discloses compositions wherein an active ingredient is
coated by at least one layer comprising polyvinyl acetate and sucralose. When
the coating is applied with fluid-bed technology, the polyvinyl acetate is

25 dissolved in organic solvents such as ethyl acetate, acetone, benzene and
others claimed. The problems associated with this methodology have already
been discussed.

WO 2006/127065 claims active ingredient release systems characterised



20 according to the invention. Description of the invention The
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f or mul at iwoofioi@Bow rel ease of water-sol ubl e active i pgrape@niossiduri ng

t he consunption of edible conpositions._ 25ln particular, the Applicant has
percei ved the need to devise a slow release dietary formul ati on which does
not contain non-food grade ingredients such as .ionic surfactants_ and
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15  selecting the molecular weight of the polymer on the basis of the acids.

US 2002/0122842 discloses an encapsulate of a mixture of acids in
polyvinyl acetate. The manufacturing method involves mixing the acids with
grains of polyvinyl acetate and extruding the mixture. In a preferred
embodiment, the acids are granulated together before the stage of

20 encapsulation with polyvinyl acetate. The extruded mass is then crushed, thus
exposing part of the mixture of acids. The document does not disclose the use
of polyvinyl acetate suspensions. The Applicant has discovered a method
which applies to a plurality of active ingredients, not only mixtures of acids,
possibly granulated, which produces complete coating of the active ingredient.

25 US 7687092 discloses encapsulated lactic acid compositions and
methods of obtaining them. The encapsulating agents cited include polymers,
but the use of vinyl polymers or emulsions is not disclosed. However,

polymers (the only one mentioned being polylactic acid) are included among



One of the preferred dietary conpositions for the inclusion of said WD
2011/ 131618PCT/ EP2011/ 056127 10 sl owrel ease formulation is chewi ng gum
because wabentischabl e i ngredi ents (such as sugars or polpgairredalosgizand

fat-sol uble constituents (essential oils, natural and artificial flavours)
are naturally present in chewing gum The presence of a chewable |ipophilic
medi um such as gum base conplicates the 5 release tinmes of these

i ngr edi _enﬂ%e p9ating ageits gvhisheagrde prphednftremel g s are dissol ved faster by
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required, and then, without interruptions, foll db he final. cpating
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paper envelopes, multi-ply laminated paper, adhesive labels for wetting, and
“white” glue for end users.
A smaller percentage of emulsions are used in the construction industry,
15  for the installation of floors and panels.
Protective colloids and surfactants are used in manufacturing practice,
not only as elements necessary for synthesis of the polymer, but also to
modulate the final strength of the adhesive.
Vinyl emulsions designed for the above-mentioned applications are
20  described, for example, in US 3433701, US 3213051, EP 705896, EP1088835,
EP 1188775 and US 6515065; however, none of those patents discloses the
use of emulsions in the food application.
US 2008/0262104 discloses the production of vinyl-acrylic copolymer
emulsions, but with the use of ionic emulsifiers. Emulsions are used for
25 numerous applications, including diet supplements, vitamins, and dietary
active ingredients.

US 2003/0187122 also discloses an aqueous dispersion of polyvinyl

acetate. Said dispersion must necessarily contain a protective colloid and an



WO 2011/ 131618PCT/ EP2011/ 056127 11 centres which nust be coated. These
centres nust contain at |east one active ingredient. Said active

i ngredi enwoean/GoaIsti tute the whole or part of the watercyapaiiesaere. | n
particular, the active ingredient my ngt be directly water- 5soluble in
itself, but included in a core rendered water-soluble by other constituents
thereof. . . As the field of application of the present inventionis a

f 00d- gr ad&eFpRistien and sg8-br aRl ik by vaethads sindat fo Hrasegisedi tountipiny
desirable. For the purpose of the present invention "active ingredient”
means an ¢ PFR§EBHITSSOLS8r f or ming a metabolic action or and organol eptic

action, different fromthose needed for the. fundamentgl energy.intake |ike
sucrose, starc ,o‘w?trgbxsqonft%asg.wfh said fpagingsn ot AdHTicont HaS fapeééﬁat
i nvention active jingredients are il ?\Cted fromyvitan ns, '.neial salts,
ant i oxi dafiese BELhQdSsfiend Sé?t"i‘ﬂﬁ}l‘%i’g’ HEQT 2gBEAnT diReatIans indr HaY! S YRErS

fl avougs ang acj ds. and 1conbi nat i ons .t her eof . . Exanpl es of preferred

acti ve’ i ngRedreirciivamodionds pat e LNEHORKF PEISHEETon are vitanins, mi neral
e S b R0 SERUPEL SRR IERSR! oGRS ©
] avour . SEUER R BRI e B R PR GHPBL A g
SRR N TR TR Y 3 R
Cor Lt o o 165 ARSI ReRLIRE T TP RO bl BT
S O e T
m xtures ghergoly foy\Dcr%%ﬂiﬁ{gl3s]t§éL§s? CHFRHIR3L2E Lme particular active
ingredients, some particular grades of polyvinyl acetate, and some properties
to be pre-selected with difficult chemico-physical tests.
Dispersions of vinyl polymers and protective colloids without
15 emulsifiers are described in the prior art and known as adhesives in the paper,
wood and construction industries. The Applicant has surprisingly found that
these systems can be used in applications in the dietary field, as claimed here,
without causing problems of tackiness of the product during the
manufacturing process or the subsequent storage of the product obtained
20 according to the invention.
Description of the invention
The Applicant has perceived the need for new and improved food-grade
formulations for slow release of water-soluble active ingredients during the
consumption of edible compositions.
25 In particular, the Applicant has perceived the need to devise a slow-
release dietary formulation which does not contain non-food grade ingredients
such as ionic surfactants and organic solvents.

It is also necessary to devise a slow-release dietary formulation that



Exanpl es of acidity correctors are sodiumcitrate, sodium/lactate and
potassiumtartrate. Acidity correctors are often mxed with

aci di fi erwot2o1madasat e t he pungent sensation they can progmpeoiinsdibe or al
cavity. 5ln the case of acidifiers in I'équi d format roomtenperature,
cores in which the acidifier is carried”’by a suitable carriers can be used.
For exanple, lactic acid is marketed in an 88% acid solution. Said sol ution
i s |iqui dIGEs r déh tEwser dleasanhd seBriEfifentIvic ol d CHYICBRC S atidings s

is". However, fornms of lactic acid which are carried by maltodexirin, for
exanpl e, 6PNYYRPHAN. W AYiEhputo th ahgeshte, Dig:Selest) wyBd pycPeBYsal sai d

form presents as.a. po r or grains which can be subjected w thout further
modi fi cat pﬁﬁrapgprgqﬁg:s&vidotggsfgr%iqﬂ(m.ng to the present invention, in order to
be transforned.,into the pr.eseni1 invention, In the cas&@of acidifiers in
solid format Adothecr 83Per 4Gy dhe cORPIRYICARS RETHIVEEr 6y Rt dPr dctiFy 2 as

descri ped abpve. Acidifiers available in solid formjnclude. adipjc acid,
Tt o seppadieanpuutacind ot Amrunlonany Richiah b GPdios bhaly

f [ id. . . 1In. f f f enbodi t of fhe. t

et ondh it oSSRl ST MRk SABRERET A s
ticularl 0 f d. . .Said vitam hav. i oxi.dant ties,

i ch- courtnaidseyiSBr S Ean dentidnrtons Shagetar: Ratereuuael s&i € RStm o

t hey are incor.por a& ed (fiue t o _oxidation by atnospheric oxygen in the

presence 8fg?\‘/9ég@rc? S and SWeChgheali n ¢ occurs in the formof crystalline
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flavours A Sre e%q as active ingredients. Flavours interact with a series of
receptors i% pﬁe consuner's nose and nouth, causing a series of
Lent i G S ¢ o
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F1 avott ng By B i A e R L S D SRt W REL B cores

NMOKI Ng Pprocess, Xtures

t hereof. 10 rfsiiﬁg‘hﬁralc?(ivgre%@regﬁd flavours are mnt flavours. Typically,
mnt flavours are constitute y a nunber of essential oils, obtained by

fractionated disid biihan elrOLiie 'l Lo mated dgehfioi Mkal or

artificial flavourin st ance such as natural or arti ni I”1'i n)

can be addegl,and P heRdhlyn %I@&t?&%ﬁtw th refreshing properties of
[ h a

natural origin (such as 15 menthol nd/or artificial origin (such as N((5
-methyl-2 - i sSTRRr @RYdry CooehMIEonh GRELBBYaine @l bnisies SF Y va8St&lhble core I N @

particularly preferred enbodinent, the flavours used are fruit flavours.
Thesepp | a¥@Hfainindn aﬁea&%tih%fgd?&tp)/aﬂaatauél?éll fdoﬁr‘é%ﬁg’ B8idS UBat angessifier i ved

or not derived fromthe fruiT associated with the final flavouring,
mainly comprises a polymer matrix of vinyl polymers and protective colloids.
Said coating is typically not water-soluble, thus protecting the active
ingredient from humidity during the subsequent stages of storage, inclusion in
edible compositions, and storage of said compositions. Said shell also
25  prevents salivary fluid from rapidly dissolving the water-soluble core during
consumption, thus causing its unbalanced release compared with the other

ingredients of the dietary formulation.

One of the preferred dietary compositions for the inclusion of said



20 artificial flavouring substances, aromatic preparations (including fruit
juices and essential oils of fruit, flowers, berries, ol eoresins, exudates,
etc.) mxwo20ngsidier and optionally solubilised in apprepriEzb@188i12ENt S.
Said flavours are typically fat-solublqr and liquid at roomtenperature.
However, forns of these flavours on a cgrrier are readily available on the
25 market. Said carrjed forns are solid and water-sol uble, and can

const i t ut slavaelgasefospripiian & rBsWARE GUELNBCEBISE N alsTeoanple eapdicsts
Preferred forns of carried flavou are spray-dried flavourings. In this
fornul at i 6HiChaAs s4gaBUST Aolyicenels) i f SQHE% S8NYitNERarseential oils,

mal t odextrin, WO 011/.%3.1 ﬁPCT/ E}P2011/ 056:1[ 7 14 sor i tﬁl, .or optignally a
m xture ofafHaken ofEtihgAl il YPUIS K 1850 ALY PRSI §IEMIBSEF I nt 1% war m
ai rstream The water evaporat.es,. | eavi a fine powder consisting of

Tl avour aREECRRF & BEVADoHABPIE ST B o AT RS €00D DO GOER | gt or es.
5Q her _types of .flavours in solid fqorm (extruded, adsorbed d coated) can
e uocd.  FeiRase st Shisr duZie eyt B SUESaMD Lo POABPIER T8 ar oh

nodi fied starche ar.bohydr at es, pol yal cohol s, gel atine, pectin,
cel | ul ose! lsr?BﬁYequ@a&cféW ﬂ%o%ail,vaveget abl e gums, and conbi nati ons thereof.

%2$ﬁ oy i%ﬁ?i ol EBﬁh@%épﬁé’fE%%fi_ﬁ“ itﬂgg%%?e%ﬁﬁéﬁ%f%'EE%%%F%%%EJ%‘(’yLESLZ
gft hﬁfﬁ’”eﬁﬁ?ﬁ&%ﬁémﬁfg‘éE}%@%@fsek;ﬂﬁgioa%eéé’?poﬁé' attive eFeEELS as defined
erein. The Waber-s ubl e core,conprisSi an,acti ve. i ngredi ent ,cqnstitutes
o3 Shsesabie phld TedbetiltaEe i AnPTica B s umdalin 4o
éfe;}gt wglen tzgé\md;ertl ?ﬁég-ﬁmd glg%g " V iy fletlhe i@owtrh%l e?a} e ﬁi gt rY °
For mul O | gHermedidte BRAAY M ANEYs Waleh i Mhls deniiit the QiR ok g Riade.
ol basi cal . ' X ! di h .
PSR G R S LN A S e
D T A Yol b A IO BLpAIE ) OYIHPRR ot ary, formul at{ on.

Sai d conteén re advant ageous superior aught in the prior art

whi ch uses t hengE;‘_is-eEé}eﬁlqs tlﬁé:tﬂgaléj%s pa¥ti<‘21gs a‘{]ﬁ% c%? |ig§§}3{}§, Enti'(? GQS#M |1

easily realise usi ng mXxtureso _ ren € rngre s in
e et A0 o By ki AEARAPEE (1 i hLori oo,
preseps | Q%@t@fﬂ Qvoidtsrgq'iﬂlﬁhgrprocesses, which necessarily expose part of the active
ingredient and disperse the particle sizes, necessitating sieving to eliminate
particles that are too coarse or too fine.
Brief description of figures
Figure 1 describes, with a block diagram, the manufacturing process
20 according to the invention.
Figure 2 describes, with a block diagram, the manufacturing process of
a preferred embodiment of the invention.
Figure 3 is a graph which evaluates the release of a preferred coated active
ingredient according to the present invention, applied to a chewing gum (Gum
25 A), by comparison with an embodiment according to the prior art (Gum B).
Detailed description of the invention

Water-soluble cores

A crucial aspect of the present invention is the water-soluble cores or



WO 2011/ 131618PCT/ EP2011/ 056127 15 soluble core is coated with an
internmediate coating that is |less water-soluble than the centre, and then
cover ed wvohotimsiassper si on of vinyl polyners. The deci cwrErasiossiehet her
to performthis coating depends on preﬁﬁrences in the conduct of the
process: sonme cores tend to becone tacky when they cone into 5 contact with
t he pol yner dispersjon, and consequently aggl onerate. This phenonenon can
be el i m n&EBdChy ish ARUHnds spatedediiese CasEsAgust containgp legst aneedfthie
coating can cqgnsist of waxes, shellac or fats; preferably fats. The fats
whi ch can!BECGEdY: i ncl ude, for exanple, aninal, vegetable and synthetic

fats selected fromfractionated fats, partly 10 rogenated_ fats and
totally hydrog ﬁ&{né&l“f’%t%lgfe ient cal; PrsEtater e H‘ay‘g%ereH?@n?H ¢ water-
characterised with the percentage of .soliids at a certajin t erature. The
Aol Loant SREDIS e ThaTHEtRG. iRt Sl BEres e, B0l denTAEGH e at o
percent age greater .th 70% a 0C,. and even re .preferahl reater than
5006 at> a0eoTsTs it iseltn . Phrdudil i AgeOtT TebgiTy RE Costi bl tho LBFbs and
wi t hst andi ng t he gsu\?%e%gent stages of the process well. At the sane tineg,
sai d fatsC OBSHYENENEFSUty affect the organol eptic properties of the

The amount of (e linabiitett 4PRICBART Y FEe durarih HRa By Ko telMUREr® 20
which it facilitat t | et i f.t i f th

manut act uF PROpHBLEdeodceBrarsg e e RS BN PSFROUNTY SRR rt or mect at e
coating is usually, |l ess than&éﬁ% rQrer}‘,[e.r ate):I?/1 | esstit hain Zoc‘ﬁ?ﬂfind Syen nore

preferably |es O{ﬁgﬁ pigp/(())%eyo SHQL A R CRHBI: PEEES S Y atteh® At er

SRR e L R B
ol yrer o TR RSy aickeRd B Bl BT ENED, Sush B Mo WPRRSTE PR Sharkhoy
enul sifi eﬁo ﬁ&d féﬁ?. 2011/131618PCT/ EP2011/ 056127 16 preferably w thout
ionic enu 5|tte| ers. In the context of the, invention, aqueous

G sper st on 1 ¥pth S5 RoBBAETITHY G ECL Al AP U BT e A0
liquids (ge@cted Frdnf ny?atrﬁfns, mineral salts, antioxidants, alert-stimulating agents,
15 concentrated herbal extract, flavours and acids and combinations thereof.

Examples of preferred active ingredients able to perform a metabolic
action are vitamins, mineral salts, herbal extracts, antioxidants and
combinations thereof.

Examples of preferred active ingredients that perform an organoleptic

20 action are flavours, such as essential oils, natural flavouring substances,
artificial flavouring substances and mixtures thereof, natural refreshing agents,
artificial refreshing agents, sweeteners (including high-intensity sweeteners),
cooking salt, monosodium glutamate, acidifiers and acidity correctors and
mixtures thereof.

25 In a preferred embodiment of the present invention, the water-soluble
core consists of acidifiers. The acidifiers can preferably be selected from the
following organic acids: adipic, citric, fumaric, lactic, malic, oxalic, succinic

and tartaric acid and mixtures thereof.



5 enul sion). Suspension is commonly used for m xtures of insoluble
crystal-state solids in water (e.g. cal cium phosphate suspension in water).
The termwogparsias i s here preferred because with sonepsulrrt@noss?7 | i ke
vinyl polyners, the situation nmay not so clear cut whether of the term
enul sion or suspension is the nore appropriate one: tiny droplets of the 10
pol ymer m xed in water nmay .not be in crystal state, in the conditions
relating to t hEXpRENenOT; R i WRTCqlRES BffeyOodiaNn sotialkte sodnENdBCEde| L d,
but rather very viscous fluids. Intermediate conditions may al so be

possi bl e PPEISEIUYM ERNEX@] | | zed - partly non crystallized polymer). The

di spersed substances are also referred as di spersed . solids or dry 1

matter, meani néceqiléiz %Rfé?ncté%r%?a?ft% B Xt WD SGArY 48; pderdie] g

Di spersed solids or dr tter can be expressed as % of the water

di sper si oRungent Seﬁﬁ%@%&ﬂ‘?ﬂ"%ﬁé‘?‘ﬁﬂﬁ?&q ﬁlerﬁrﬁﬁﬁ?"%r centage in a dispersion
is referred as, dispersion:, . | si on-. or suspensi on- nedium The term

" aqueotis di spobitBRCaReAtsAHE Aot liMihAOTE inEOQIn oS BMSTANTFefP i Hh
organi ¢ sol.vents are,.not .20 used. as sol ution ar suspensio id. Less
than 100 PR BINSAGHHIET &6 Lol biel SLA IR GariFeCBhOC #etnd oF caaam)e.
formul ation as a.carry-ovey. eff fro revi ous. processi.ng. Preferably
organi o solant Qa8 e d@LEhirrn Bha ar il SlRone SSRGS gin 14 FPORby e
preferably organic solvents are, not tectable in.the,dietary formulation
D5of “the. frBbemu, dBH g Eaty byl L8 Poisel duc o HSaNSry B 8 he
prior art to.dissolye,or help t.q dissplve,vinyl pol rs. O asses o

b gani o i S ERerfreofFict Wb PEARER b oXir BT, B apaRtk e Al
ester ol efins,, 011/ 13161 1L056127 17 Exanples of organic
sol venls i ide. MR donblsd R TSRORTOP Lo s PRD ARdn Fushiion S BooBlsR el
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cycl ohexane:
invention.

In the case of acidifiers in solid form at room temperature, coating can
15 be performed directly, as described above. Acidifiers available in solid form
include adipic acid, citric acid (anhydrous and monohydrate), malic acid,
tartaric acid and fumaric acid.
In a preferred form of embodiment of the present invention, the water-
soluble core consists of vitamins. Vitamins C, A and E are particularly
20 preferred. Said vitamins have antioxidant properties, which could easily
deteriorate during storage of the foodstuffs in which they are incorporated due
to oxidation by atmospheric oxygen in the presence of water.
Vitamin C occurs in the form of crystalline sodium ascorbate. Sodium
ascorbate is water-soluble, and can constitute the whole of the cores used in
25 the present invention.
Vitamins A and E are fat-soluble. However, water-soluble carried forms
of these vitamins are readily available on the market, and can constitute the

water-soluble cores according to the present invention.



In the present invention, the dispersion of vinyl polynmers and protective
coll oids without organic solvents is used with the advantage of | ower

t oxi ci ty WO 2andizwéider food-grade status, despite the teachmiprgoafsdibe prior
art, encouraging the use of solvents. 1 In the present invention, the
outer coating totally covers the wat er-éol ubl e core. The method of

obtaining this characterjstic feature is illustrated.in greater detail in
connection wit H frECHIRRA BEuPT s baski meat 8€ &g arergnt §r vamelonsiflayents are
described below. . . Dispersi oﬁs in powder to be recons{itut ed befqre use
can be us¥&Cd o8 adtivepinepedienty fAvowisedderact Nihi Y1esHRt reqepls in the

di spersions are ]garticula L% preferred. ) The drty matter of the
pol ymer dFSPEHEFoA %ﬁen@@é Pilihs (USSR RAries 0ot SFSHAEPUGHFREH@Te an
remai nder consists of pro %ﬁiv col | ai ds. I n_sonme enbodi rr%gts of the
i nvent i onCORECHEITBAL th y FORASRYT SOTHHBIRE SHEMS; 3 this BAF W #Th gP FRARTICACt ur e

is f 10% to 50% f L nst 5% .20% 30%. 35% 40% 45% EX I
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exenplified in the part 04 t.h de?]iri §f| on relating to chevx,j ng gum are
preferred.S %85?‘%\7@’ Y PYEECY erS ‘'ymers conmonly used in the
ti il zati f vinyl | sj . i ti
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added to h@%oﬂ@%@{bsﬁnﬁt@?r@ﬁ&{‘as TRfAT 8F &t RYiR AR G) 28 A&l YERT ©!

esters (nono,
optionally substances with refreshing properties of natural origin (such as

15 menthol) and/or artificial origin (such as N((5-methyl-2-
isopropyl)cyclohexylcarbonyl)-glycine ethyl ester).

In a particularly preferred embodiment, the flavours used are fruit
flavours. These flavours can be constituted by natural flavouring substances
derived or not derived from the fruit associated with the final flavouring,

20 artificial flavouring substances, aromatic preparations (including fruit juices
and essential oils of fruit, flowers, berries, oleoresins, exudates, etc.) mixed
together and optionally solubilised in appropriate solvents.

Said flavours are typically fat-soluble, and liquid at room temperature.
However, forms of these flavours on a carrier are readily available on the

25 market. Said carried forms are solid and water-soluble, and can constitute the
water-soluble cores according to the present invention.

Preferred forms of carried flavours are spray-dried flavourings. In this

formulation, an aqueous mixture of carrier such as gum arabic, maltodextrin,



15al kyl ated) and glycols. Gycerol triacetate and propyl ene glycol are
particularly preferred. The plasticiser is preferably added in a
amount belowob9fsodist he dry matter of the pol yner di sper #coEp2ibosdiact uri ng
process according to the invention 20Tt]gr aqueous pol yner dispersion is
| oaded into a container fromwhich it i's taken up by a netering system The
system can vary according to the coatjng equi pnent used, but, comon]y
consi sts &PTQIY A Oﬁﬁﬁnﬁﬂﬁﬁsf,ﬂlé%e odrtheirataRether Withpy BavABL s sprayesl in
di spersion is projected through theF nozzle onto the centres, .and then
I

dried. ThRsloOtEgate & Pap@atibttremt I enwatkit eFanaGakesnfDBNE SabRESPAVERK t ai n
percentage b the nmetering ogerati ons ar

. wei gh Pr ef er abl.y,
conduct edcaﬁlﬁ%gn qfteﬂﬁ@?% ape %ﬁrlpgtégweps\y@@% cap| ipiesanypated aqm@rwi%ce

coating grow ng onto it are also nmaintained at roomtenperature. WO
2011/ 131618BBETFES2011/ 056127 19 The termroomtenperature refers to
common_i ndoor heﬂgrerature in the ragge from 15C t

rermsi Moty CERBE Biesore ghOnEs Feaobd fnnoe st dniiorbed and woed) ng

while the gﬁ%puct is kept at tenperature |lower than 50C, preferably 5 | ower
that 40C f H&€entire process. The applicant has found that using the
i nvention it
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begins. The cores areé carrie C airstreamto anm area of the
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stages, a coating she IS created nsi sts of constirtuents of

the syspepgi L 889, LA IR Ehr p%f&%l%étWeeﬁvmr AMER5%, and even more
preferably between 55% and 80% by weight of the slow-release dietary
formulation.
In a preferred form of embodiment, in which the water-soluble core
basically consists of the active ingredient, the active ingredient preferably
20 constitutes more than 50%, and even more preferably more than 60% by
weight of the slow-release dietary formulation. Said contents are
advantageously superior to those taught in the prior art which uses the melt-
blend technology.
One skilled in the art will easily realise that by using mixtures of
25 different active ingredients in the water-soluble core, particular organoleptic
and metabolic effects can be obtained.
Intermediate coating

In a preferred form of embodiment of the present invention, the water-



The spraying speed of the polynmer suspension and the tenperatures, air 25
speed and ot her paraneters are adjusted according to routine experinents by
skilled pgoonmsieis The Applicant has surprisingly PowmP2ithaseizzontrary
to the teachings about the use of vinyl,polynmer emnul sions w thout
surfactants as adhesives, in W 2011/ 131f618PCT/ EP2011/ 056127 20 the present
application the cores do not .adhere substantially to qne another durin

g
manuf act us@ludie ©rEe dviseatdenithsamdtermediatg iaqding Hahde less waterrsaipBifed
product . Wthout wishing to be bouynd by theoretical considerations,
We consi d8HI e &En e 3] 4650 69VECNENCENG 4ISESIOD Otfh‘émé’ls)@é TR Fl¥S cacy
of the evaporation operation. The. amount qf residual ter in the
sl ow r el e48EISHILAAY Wé?tﬁilﬁr AP iRsatqran E]P]éf @%mgyg%%ﬁ% Q,PTgHFdC RSN it
preferably b Iowé 5% by wei ght of the qflin | fornmul tiolg. OThe tot.al
amount  of CPREUGRIEIIRCRHY SPEGHFes el JO Hreeqmertag ki ARyaheyacqmg dntthan
50% even nore preferably between 15% and 35% by wei ght of the final.

For mul ot 1 gmact Ptk SR sty s -EeRER G per commesentigr agslontiot. " Thi i ng
are such tplat the core.,is totally. .covered h theqout er (,E,.oati ng. 150ne
Ski I Ted | RNERRMERPM A belinydted ks UsThE S BLssiedias o

Phe' _ : 0% can be subj ect
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cppear ance, (S AT! ShclFul NERR 808 A 5o 801 80 o Ol
the part 1 arereBe BT il TR brBibe s Fall Taeulfa | ANy SR MO
S 7o B oo FyBladedRted s oo sgllobl PR iEig et woen 0 i 11, and 2000 i i+,
preferably bet ueep 200 kAT En RARCh 2ol b et STARALAER e
cor e PLus b8, LSO 8o SORtn gy ARBHISAY AOLL A 400 AR L o
ggﬂ} (ilsi 6%5%@%@%%%?%’5‘%% Egltce&l‘?fgset gr%gl?/@rbﬁﬁam 0% at 40°C, and even more
preferably greater than 90% at 40°C. Said fats have the advantage of evenly
15 coating the cores and withstanding the subsequent stages of the process well.
At the same time, said fats do not adversely affect the organoleptic properties
of the finished slow-release dietary formulation when used in a food
preparation.
The amount of the intermediate coating is determined by the extent to
20 which 1t facilitates the completion of the successive stages of the
manufacturing process according to the present invention. The intermediate
coating is usually less than 40%, preferably less than 20%, and even more
preferably less than 15% by weight of the slow-release formulation.
Outer coating
25 Contrary to the teachings of the prior art, the Applicant has surprisingly
found that food-grade outer coatings of water-soluble cores can be
advantageously obtained from aqueous polymer dispersions of vinyl polymers

in the presence of protective colloids, but without the aid of emulsifiers, and



wei ght of dietary fornulation is between 100 | am and 3000 i m, preferably
bet ween 200 | am and 1500 i m. Fat - sol ubl e i ngredi ents can al so be

i ncl uded wo 2vhe13oaa8er coating, for exanpl e pol ymers use@cirepbéia/os@puf act ure
of gum base such as 5 polyhydroxyalkanqrtes, pol ybut ene, pol yi sobutyl ene,
pol yt er penes, isoprenei sobutyl ene copolyners, styrene-butadi ene copol yners,
chicle, jelutong and m xtures thereof. Applications The present

i nvent i onPERSTHYY ekBoyhiogds pmeleibigsbsi tions; edible 10 conpositions in the
f or m of confeciionery produc%s are preferred, and ¢chewing gumis

particul arly phefidier ggniext of dhss JBVEBHERY ASUSAUEt SISPRIIQRES 1874 edarfpl e:
gundr ops, toffee, hard sme%%s, fondants, jellied sweets, extruded products
and t abl efSMPESINPYHAGERS 10ANAGETRHEN ISP IHE Bh rdkh 4SBT AB- @é@%eg bf

fillings (liquid, soft or hard) and 15 coatings,, the nost conmmon of which
Lre soft comiay Bt foF aauasBh tverEos anieide; UGl ok Coaion Siaste:
are often conhi ned_to obtain new products. A particularly preferred
o hogi SremEBISIONG. SHERGRST o G BieAE e Easpmichbeniet; feehle Ry 5ah
Chewi ng gum has a arti cug ar | lli&glg &]esi dence and.chew nag t)i me in the
mout h, whiPEHE PRHES JY VRS (Sl LT PRERPRHE SHEREWIXR BFH¢)s| ow r el ease

dietary fornulations. .. Chew n um can e in varjous for s: sticks,
Sl abs. and ol gatbEL e STy IPaals NE: BdEBadr BTHACS CIohBR, CBRINCegube
and di sc shapes ﬁre for ma;]? téﬁi cal of co?foed chew nﬁ m. Coa ﬁ}d?{:hewi ng
gum means gAY EShPAIANRG- 45 SBEAHOR M ORE PS SOar'ear © B%’F’u l?éffrn%It e'glim
base, call ed tihe core, 25and an ](%)luter crust rca,[l | ed t & cgfatipg%. £ The
first sta§dto8ndh FEPEIHCRahufXe UPTHGPEI RS Pl §THakLORS AU from
whi ch, t he r f .the.chewn umwll. be ihed. The e typicall
corpr 1€es PER TRy BR f JFleh dud Thbbsin Ga8e SBES SRR Refild
2011/ 131618RCT[ EP2011/ 056127 se cap. c i sty of oner s,
rosins, pRLOts BEens AT hg ety mag R PRl Y. 8 RUSHEFY Sn
resins consj of y rial i i f e hysi cal.. R op '
(such as S;ﬂfc% élfg erﬁlﬁgF'as |t8{$§(§1§1§$ g?\@ﬁ]&%élgr %gj?f'a%gse&i ﬁ%l 3)2)3812)5185?h%1]tﬁ’s _
sensat i 0”cﬁ%%ﬁli%as-’pa?h?/%{dn%Mtalﬁ98&“’%l§ﬂqé%: etc.) which the final chew ng
The dispersed substances are also referred as dispersed solids or dry
15 matter, meaning that upon evaporation of water a solid residue is left.
Dispersed solids or dry matter can be expressed as % of the water dispersion.
The liquid substance in higher percentage in a dispersion is referred as
dispersion-, emulsion- or suspension- medium. The term “aqueous dispersion”
means here that water is the dispersion medium and organic solvents are not
20 used as solution or suspension aid.
Less than 100 ppm of organic solvents may still be present in the
dietary formulation as a carry-over effect from previous processing.
Preferably organic solvents are present in quantity of less than 10 ppm. Still
more preferably organic solvents are not detectable in the dietary formulation
25  of the present invention.
Organic solvents were widely used in the prior art to dissolve or help to
dissolve vinyl polymers. Classes of organic solvents are: alcohols,

halogenated solvents, ethers, ketones, esters, olefins.



gumwi ||l give to the consuner. Exanpl es of the pol yners which can be
used are polyvinyl acetate, polyvinyl |laurate, polyhydroxyal kanoat es,

pol yvi nylwernolisdgase (possibly cross-1inked), polybutenectmrbyiisstntyl ene,
pol yt er penes, isoprene-isobutylene 10 g%polyners and styrene-but adi ene
copolynmers. Natural gums such as chicle 'and jelutong can al so be used.

Pl asticisers include rosin esters (optiognally hydrogenated), oils
(preferably hy&*8gunias eborzands sobwdtyIieede| " esters. The nost conmonly used
fillers inC|Ud§|t8%§ and cal ci um car bonat e. 1fThe nost commonly used
emul si fiers i néyeeRolsuBretianstsopsoraitply edapRtons. In addition to the
i ngredi ents descri bed above, gum base can al so contain anti oxi dants (BHA,
BHT) and ot her Hiioganajed so isaTs Betatte CHATs. Sat ef%ﬁe?%msugars (in

solid form su as 20 sucgrose, or .in syrup form such as glucose syrup),
polyols (in sor%i?%erﬁoéﬁfﬁg’ﬁﬂﬁﬁ%rst%%?}BMTB urady digxa%6r up form such as

mal titol syrupkfe and_%ﬁnbi nati ons thelr egf The m xture may al so contain one
or nore of t he SEOPIGWZAR PIBEPENRELNY r¢tBYLKFOen solid or 1iquid form

wetting agents echnol ogi cal adjuvants such as enul sifiers or

pl ast i gi sgr s, Eﬁ%ﬁh%tgp'gg?%tﬁlfe’é]&%%ga%@ stituents, plant extracts,
functional ing eid%.en.ts s[uch as vitam ng.or m neral salts, and col orants.

In a particul ah P e Py MRE38i REAPIEXHE 5| ow- r el ease dietary

formul ation |s inseried in.the mxture.. WD) 2011/131618PCT/ E 20%%/ Q[56127 23
The m xt u?% t@ﬁnpﬁf‘éei} dl’:l@%]%téﬂn’b@%ré)s&?ifém AT B&G’,m%rﬁcﬁn SPEREIISe of
conti nuous _gxtyruders or di scontinuous m xin ui pnent . Wien th

i xt ure hagh Bl B Pefite Aohut? 4wt 4Py T BT g ot i o5t or e

et rul? on 0y #a0: e, oLt S kTl e RS B MBI e @
m xture | ﬁ?exéé§9§§/j‘vi ﬂtst he formof |loaves with a very soft consistency.
This is fol50 §"%0o0l | ng stage, after which said | oaves undergo an

Cr Lo, 0 SRS SR RSBl SV BN by .
soluble core. The method of obtaining this characteristic feature is illustrated
in greater detail in connection with the manufacturing method according to the

15 invention described below.

Dispersions in powder to be reconstituted before use can be used for the
purpose of the present invention, but stable dispersions are particularly
preferred.

The dry matter of the polymer dispersion mainly consists of vinyl

20 polymers, while the remainder consists of protective colloids.

In some embodiments of the invention the percent dry matter of the
dispersion used during manufacture is from 10% to 50%, for instance 15%,
20%, 30%, 35%, 40% or 45%.

Examples of vinyl polymers are vinyl acetate, vinyl propionate,

25 copolymers thereof with ethylene, isobutylene, rosin esters, vinyl laurate and
other straight-chain or branched higher vinyl esters. Part of the polymerised
vinyl polymer in emulsion can be grafted to the protective colloid. Vinyl

acetate is particularly preferred.



10 extruded in the formof cylindrical ropes or |eaves. In order to form
the plurality of chewing gumcores, the mxture exiting fromthe extrusion
st age (sewondiersigigsi on stage) is conveyed to a subsequect/rpr@gesabrrolling
or nmoul ding. Preferably, the cores obt aligned fromthe rolling or noulding
stage present a discoidal, cylindrical, cubic or spherical geonetrical
configuration, 15 with a |ongitudinal cross-section which is )

di amond- shaped Oth@:cPahgueisr ca openatyrardded Ko rpadakade dbe mepperties of

(pi Il owshaped). The cores thus obtained preferably undergo a cqoling

st age, m?@%%@@lﬁ%@i@@?ﬂp@%ﬁé‘&ﬂeﬁ@ Yoiefhavlig |qaﬁgb%ru8ﬁ€ulmdﬁwgggfrhge.
The nanufgcturin rocess ﬁan als? an ude. a staqe.of i nt.roduction into 20
t he extrudétF A& 165k 11y the |narh §T ghe desatiPGn; FRIBHRE oLV L ERE BFfewi ng
gum said i%%nggyction stage being perfornmed after or at the sanme tine as

t he extru®fof'$fage, and before the rolling or moul ding stage. The filling
can be_liquid, ;solid, granular or gelatinous. endi.ng, on the type of core
o ohe £ ngaisebre SoloiSonnbe e e Eion i SHY 4L dhEPreRaAinG Wi the
filling can,25 bhe totally incorporated in the piece of chewing gumor be
visible ff 2¥ﬁ§“HhP Vngdﬁn%H Br nore sides of the chewing gum The
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enbodi grent_.o he present invention, wherein the ingredient active
perfo?qg éﬁxg%fgﬁh%?fggﬁi c function, is its application to centre-filled

and at the sunbbotn riPagiicdeBr e SRR AGI A FELYBEY ho ! "

i ncl usi on I t invention in the core makes the consuners perceive

a sustainggaFFgg%EPﬁggﬂchemﬁng continues. 10 The Applicant has al so

di scovered that, the t.l I : e: u o, pr.adu our

effects in vvhiE: ,Qf%@%%igﬁp?fgf%ﬁﬂééﬁgl %?ﬁlgaggré%ggylsp%ra e%f t(fﬁggcﬁg%kn;dln%ygum
resents gq:fJ f lhav.o I1C e i il he

gore, or gﬁﬁkgiﬁP;jﬁg %ﬁ?@ﬁgﬂhgk%?§§§ﬁ§QFgﬁgﬁﬁ?ﬁﬁ gﬁggdgggﬁ?mﬁﬁﬁ(gnhgbtive

i ngr egk en I or ept- cti e t n o] 15
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i nventiong. o0 igﬁﬂgﬁgh;ferent active ingredients, can obviously be

i nserted Pn a chewi'ng gum A series of further advantages can thus be

obt ai ned. For gxamplagsicRef iif rgfeggmg,lsaam iﬁ%fﬂoﬁhﬁ%cﬁow 5841197 t1aNGr2

second conposition conprisin avour that masks 1ts taste, canbe

i nserted. nﬂ&&rﬂ%;@lyme@dﬁéﬁééioﬁpﬁposi tion conprising a lenon flavour and
a second conposition conprising a mnt flavour can be inserted, to give a

m x of flavour Méﬂﬁ‘fac'tﬁﬁitn% é{;&%:ggte&%ggre?% avd s otith Two

exanpl es of the invention al _ a conparative exanple 25 and an
exanpbg of | tSTﬁ@piclLfe%hbﬁﬂ)lyﬂle? RBYH I 0UIY loaded inkd QURRathe®@TFoR \ﬁh?clf Wo

bl ock di agrams of possibl'e manufacturing processes according to the
I nventionit is taken up by a metering system. The system can vary according to the
coating equipment used, but commonly consists of piping and pumps, and
terminates in a spray nozzle. The dispersion is projected through the nozzle
onto the centres, and then dried. This stage is repeated until the outer coating
25 reaches a certain percentage by weight.
Preferably, the metering operations are conducted at room temperature

whilst the water soluble cores and the coating growing onto it are also

maintained at room temperature.



WO 2011/ 131618PCT/ EP2011/ 056127 25 Exanple 1 (invention)

describes how to obtain a dietary fornulation for the slow rel ease of
citric aowo.20fmiBysisous citric acid in granules (1215 g) portEP280Msd1y7 Wei ght
of Sparticles between 250 and 1000 IL. I_19i s placed in a fluid-bed
granul at or. Hydrogenated vegetable fat i's placed in a tank heated to 70C
and di ssol ved. The citric acid is_coated in the granul ator unti]

of fat has beedNGsEHN M| tenwsTaiure Jefeds dPeePREIMN HIIQPTt KERGRIBHES Y

conposition are
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Alternatively, the dispersion is heated to 80°C maximum prior to
spraying, while the product is kept at temperature lower than 50°C, preferably
lower that 40°C for the entire process. The applicant has found that using the
dispersion and coating process of the present invention it possible to use lower
temperatures in comparison to the known processes allowing the application
to substrates such as temperature-sensitive vitamins or low boiling flavour,
which could be degraded by higher temperatures.

One skilled in the art will easily realise that in the case of excessively
viscous emulsions, pre-dilution with water or heating of the batching system
could be performed.

In a preferred embodiment, the present invention is implemented by
applying the polymer suspension in a fluid-bed granulator according to the
Waurster process. In this process, the water-soluble cores are suspended in a
hot airstream. After a period of conditioning which brings the cores to air
temperature, the spraying stage begins. The cores are carried cyclically by the
airstream to an area of the granulator containing the sprayed particles of
dispersion, which adhere to the cores. The wetted cores are then conveyed to
an area of the granulator where they are dried in air.

In this way, in successive stages, a coating shell is created which
consists of the constituents of the suspension less the water, which mostly
evaporates.

The spraying speed of the polymer suspension and the temperatures, air
speed and other parameters are adjusted according to routine experiments by
skilled personnel.

The Applicant has surprisingly found that, contrary to the teachings

about the use of vinyl polymer emulsions without surfactants as adhesives, in

Thi s exanpl e

100 g

Ingredient g of dry matter % of dry matter



Hydr ogenat ed vegetable fat 100.0 7.6 Total 1315.0 100 The particles
are unl oaded and, after cleaning of the system reloaded into the sane

gr anul at owo 2011/131A8mM xture at roomtenperature i s preparetd/Erepansdiety in

t he proportions described in the tabl e bel ow The m xture is sprayed
in the fluid-bed granulator onto the flUidized nmass of coated acid

previ ousl ¥hobt ained, at suitable tez&aratures and speed, until 900 has

been usedtherpeeseas ApPlicgtionother eoreasdo diodradhgre subsieatindy, to gpe another
2011/ 131618PCT/ EP2011/ 056127 26 wherein the active ingredient. is. . citrjc
aci d, has %mﬁ@gc@ﬁﬁ USRI HGWHDSRIReY H1astse IBelUSWS ﬁg)rf@%‘i’ @Etﬂg%fmA r ous

citric acid 1215.00 64.8
product.

Without wishing to be bound by theoretical considerations, we consider
5 that this lack of adherence is due to the speed and efficacy of the evaporation
operation.

The amount of residual water in the slow-release dietary formulation is
preferably below 3%, and even more preferably below 1.5% by weight of the
final formulation.

10 The total amount of the outer coating is preferably greater than 10% and
less than 50%, even more preferably between 15% and 35% by weight of the
final formulation.

The coating method and percentages of the outer coating are such that
the core is totally covered by the outer coating.

15 One skilled in the art will realise that the present invention can be
subject to many variations. For example, the inclusion of water-soluble
additives in the outer coating can modify its release properties and/or external
appearance (for example, if these additives are colorants) and/or organoleptic
impact (for example, if they are sweeteners). The present invention can be

20 made in numerous particle sizes, by suitably varying the particle size of the
water-soluble cores and secondarily, the percentage of coating.

For instance, the water soluble core particle size distribution for at least
90% by weight between 50 p and 2000 p, preferably between 200 pm and
1200 pm.

25 In a different embodiment, the particle size distribution of at least 90%
by weight of the water soluble core plus the intermediate coating is between
50 um and 2000 pum, preferably between 200 pm and 1200 pm.

In another embodiment, the particle size distribution of at least 90% by



Hydr ogenat ed vegetable oil 100.00 5.3 Pol yvinyl acetate / polyvinyl alcohol
535.71 28.5 Propyl ene glycol 7.14 0.4 Residual water 18.77 1 Total 1876. 62
100 Examwbeofi/Giesenti on) 5Thi s exanpl e descri bes how PoT@re@i1ns@2di et ary
formul ation for the slow rel ease of a nzilnt flavour.

weight of dietary formulation is between 100 pm and 3000 pm, preferably
between 200 pm and 1500 pm.

Fat-soluble ingredients can also be included in the outer coating, for
example polymers used in the manufacture of gum base such as

5 polyhydroxyalkanoates, polybutene, polyisobutylene, polyterpenes, isoprene-
isobutylene copolymers, styrene-butadiene copolymers, chicle, jelutong and
mixtures thereof.

Applications

The present invention can be used in edible compositions; edible

10  compositions in the form of confectionery products are preferred, and chewing
gum is particularly preferred.

Confectionery products include, for example: gumdrops, toffee, hard
sweets, fondants, jellied sweets, extruded products and tablets. Said products
can commonly be enriched by the presence of fillings (liquid, soft or hard) and

15  coatings, the most common of which are soft coatings and hard coatings. The
various types of coated product are often combined to obtain new products.

A particularly preferred embodiment of the present invention is its
application in chewing gum. Chewing gum has a particularly long residence
and chewing time in the mouth, which particularly benefits from the presence

20 of slow-release dietary formulations.

Chewing gum can made in various formats: sticks, slabs and cigarettes
are typical non-coated formats. Cushion, ball, cube and disc shapes are
formats typical of coated chewing gum. Coated chewing gum means gum
containing at least one central area, comprising the gum base, called the core,

25 and an outer crust, called the coating.

The first stage of chewing gum manufacturing process is to make a

mixture from which the core of the chewing gum will be obtained. The core

typically comprises at least one gum base and at least one sweetener.



A flavour in granular form(g), carried by nodified starch and

mal t odextrin, wth 90% by wei ght of particles between 400 and 1300 IL.L, is
pl aced i nwe 201wisdsibed granul ator. 10A m xture at room t eqpaIP2I1UNSs1RB
prepared separately in the proportions 2%escri bed in the table bel ow

I ngredi ent kg % Di spersion of polyvinyl™ acetate-| aurate copol yner /

hydr oxypropyl cellulose in water 120 70.4 Addition of water 50.0 29.4
Triacetin 0.2 &uwnhssgcapreonsiyippl clastomers, resins, plasticisers, filling agents

and emulsifiers.

Elastomers and resins consist of polymer materials with different

physical properties (such as different elasticities), and their balance influences
5 the sensation (hardness, elasticity, chewability, etc.) which the final chewing
gum will give to the consumer.

Examples of the polymers which can be used are polyvinyl acetate,
polyvinyl laurate, polyhydroxyalkanoates, polyvinylpyrrolidone (possibly
cross-linked), polybutene, polyisobutylene, polyterpenes, isoprene-isobutylene

10  copolymers and styrene-butadiene copolymers. Natural gums such as chicle
and jelutong can also be used.

Plasticisers include rosin esters (optionally hydrogenated), oils
(preferably hydrogenated oils), and glycerol esters.

The most commonly used fillers include talc and calcium carbonate.

15 The most commonly used emulsifiers include sucrose esters and
lecithins.

In addition to the ingredients described above, gum base can also
contain antioxidants (BHA, BHT) and other additives.

The sweetener can be selected from sugars (in solid form, such as

20  sucrose, or in syrup form, such as glucose syrup), polyols (in solid form, such
as sorbitol, or in syrup form, such as maltitol syrup), and combinations
thereof. The mixture may also contain one or more of the following
substances: flavours in solid or liquid form, wetting agents, technological
adjuvants such as emulsifiers or plasticisers, pharmacological active

25  constituents, plant extracts, functional ingredients such as vitamins or mineral
salts, and colorants.

In a particularly preferred embodiment, the slow-release dietary

formulation is inserted in the mixture.



The m xture is sprayed in the fluid-bed granulator onto the fluidized nass
of flavour, at suitable tenperatures and speed, until 83 kg has been used.
15The sl omoreliedsasdi etary formul ati on obtai ned, wher ei rCThEP2&a056127
ingredient is mnt flavour, has the conposition shown in the table bel ow
WO 2011/ 131618PCT/ EP2011/ 056127 27 | ng%edi ent kg %Mnt flavour on carrier

100. 00 84. 3 Pol yvinyl acetate-|aurate copol yner / hydroxyfpropyl cel | ul ose
17.5 14. 8 Tri ad@€ilplguigcan be processed by any known methodology, such as the

use of continuous extruders or discontinuous mixing equipment.
When the mixture has been prepared, it is processed to obtain a
plurality of cores consisting of chewing gum. The mixture usually undergoes
5 two consecutive extrusion stages. At the pre-extrusion stage (first extrusion
stage) the mixture is extruded in the form of loaves with a very soft
consistency. This is followed by a cooling stage, after which said loaves
undergo an extrusion stage (second extrusion stage) from which the mixture,
with its constituents suitably processed and homogeneously amalgamated, is
10 extruded in the form of cylindrical ropes or leaves. In order to form the
plurality of chewing gum cores, the mixture exiting from the extrusion stage
(second extrusion stage) is conveyed to a subsequent stage of rolling or
moulding. Preferably, the cores obtained from the rolling or moulding stage
present a discoidal, cylindrical, cubic or spherical geometrical configuration,
15 with a longitudinal cross-section which is diamond-shaped, rectangular or
rectangular with rounded corners (pillow-shaped). The cores thus obtained
preferably undergo a cooling stage, which is consequently subsequent to the
rolling or moulding stage.
The manufacturing process can also include a stage of introduction into
20 the extruded mixture of a filling preparation into the body of the chewing
gum, said introduction stage being performed after or at the same time as the
extrusion stage, and before the rolling or moulding stage. The filling can be
liquid, solid, granular or gelatinous. Depending on the type of core and the
filling material, and on the shape of the piece of chewing gum, the filling can
25 be totally incorporated in the piece of chewing gum or be visible from the
outside on one or more sides of the chewing gum.
The cores thus obtained, comprising the composition according to the

invention, are subjected to the subsequent processing stages. In the case of



0.1 Residual water 1 0.8 Total 118.6 100 Exanple 3 (conparison) A
nmet hod of obtaining an encapsul ated acid according to EP0229000 (nelt-blend
met hod) iwonrepradused The pol yvinyl acetate is heeraP@nadsémexed at
over 80C with glycerol nonostearate, until a honbgenous, plastic nolten
mass (mel t-blend) has been obtained. The mass is renoved fromthe heat
source and powdered citric acid is added slowy. The mass is cooled until
it solidifPeed grES: Haad gitegerd Inyelye1the: pppleniion of haed Unspt gopengfer
with a particle size below 600 IL.L has been obtained, . WO

2011/ 1316 8ePAIRPIQ 1h9 @5@1%-%@ tEfeaﬁ%P ofamestid gumsdsticks epdwvilaRy)gihp
Exanples 1 and 3 are incongPrate in a sugar-free stick weighing 3 grans
with the FOPISSHCAESRSEHIH! Y}%ﬂﬁ%li“éfﬁppmg-

The Applicant has found that a particularly advantageous embodiment of

5 the present invention, wherein the ingredient active performs an organoleptic

function, is its application to centre-filled gums. In these gums, the filling is

released very quickly during chewing, and at the subsequent stages, consumers

perceive the flavour as faint. The inclusion of the present invention in the core
makes the consumers perceive a sustained flavour as chewing continues.

10 The Applicant has also discovered that the present invention can also be
used to produce flavour effects in which, for example, the filling or any part of
the chewing gum presents a first flavour, which tends to decrease over time,
while the core, or any part, to which the present invention is added (with an
active ingredient having an organoleptic function) presents a second flavour

15  which appears over time.

More than one composition according to the invention, containing
different active ingredients, can obviously be inserted in a chewing gum. A
series of further advantages can thus be obtained. For example, a first
composition comprising a vitamin, and a second composition comprising a

20 flavour that masks its taste, can be inserted. Alternatively, a first composition
comprising a lemon flavour and a second composition comprising a mint
flavour can be inserted, to give a mix of flavours that lasts throughout the
chewing time.

Two examples of the invention are given below: a comparative example

25 and an example of its application in chewing gum.

Figures 1 and 2 are two block diagrams of possible manufacturing

processes according to the invention.



Gum A (according to the invention) Gum B conpar at or Gum base 35.00 35.00
Aspartanme 0.06 0.06 Acesulfanme 0.06 0.06 Sucral ose 0.05

WO 2011/131618 PCT/EP2011/056127
25

Example 1 (invention)

This example describes how to obtain a dietary formulation for the slow
release of citric acid.

Anhydrous citric acid in granules (1215 g) with 90% by weight of

5 particles between 250 and 1000 p is placed in a fluid-bed granulator.

Hydrogenated vegetable fat is placed in a tank heated to 70°C and
dissolved.

The citric acid is coated in the granulator until 100 g of fat has been

used. Particles of fat-coated acid with the following composition are obtained

10
Ingredient atter  matter
Anhydrous citric acid 1215.0 92.4
Hydrogenated vegetable fat 100.0 7.6
Total 1315.0 100
The particles are unloaded and, after cleaning of the system, reloaded
into the same granulator.
A mixture at room temperature is prepared separately in the proportions
described in the table below.
15

Ingredient g %

Dispersion of polyvinyl acetate/polyvinyl

alcohol in water 1500.0 293
Addition of water 1000.0 39.7
Propylene glycol 20.0 0.8
Total 2520.0 100

The mixture is sprayed in the fluid-bed granulator onto the fluidized
mass of coated acid previously obtained, at suitable temperatures and speed,

until 900 g has been used. The resulting slow-release dietary formulation,



0. 05 Encapsul ated aspartane with 25%filling 2.00 2. 00 COATED Cl TRI C ACI D,
EXAMPLE 1 1.55 COATED CITRIC ACID, EXAMPLE 3 4 Malic acid 1.90 1.90
Mal titol woprup/B1618@ 2.40 Sorbitol 33.00 33.00 PCT/EP2011/056127
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wherein the active ingredient is citric acid, has the composition shown in the

table below

Ingredient g %
Anhydrous citric acid 1215.00 64.8
Hydrogenated vegetable oil 100.00 53
Polyvinyl acetate / polyvinyl alcohol 535.71 28.5
Propylene glycol 7.14 0.4
Residual water 18.77 1
Total 1876.62 100

Example 2 (invention)

5 This example describes how to obtain a dietary formulation for the slow
release of a mint flavour.

A flavour in granular form (g), carried by modified starch and
maltodextrin, with 90% by weight of particles between 400 and 1300 p, is
placed in a fluid-bed granulator.

10 A mixture at room temperature is prepared separately in the proportions

described in the table below.

Ingredient kg %

Dispersion of polyvinyl acetate-laurate

copolymer / hydroxypropyl cellulose in water 120 70.4
Addition of water 50.0 294
Triacetin 0.2 0.2
Total 170.2 100

The mixture is sprayed in the fluid-bed granulator onto the fluidized
mass of flavour, at suitable temperatures and speed, until 83 kg has been used.
15 The slow-release dietary formulation obtained, wherein the active ingredient

1s mint flavour, has the composition shown in the table below



Waternel on flavour (liquid) 3.00 3.00 Gycerol 0.50 0.50 Xylitol in exanple
A 20.48 Xylitol in exanple B 18.03 Total 100 100 b5Each stick, weighing 3
granms, compDabnsi3id1e sane percentage of citric acid (approrEP®inse127 A
group of 5 expert tasters tasted stick and reported the sensation of
acidity on a VAS scale (visual anal ogué¢ 'scale) ranging fromO (not acid) to
10 (strong, unpleasant acidity) every 2 mnutes during 10 m nutes' chew ng.
The

Ingredient kg %

Mint flavour on carrier 100.00 4.3

Polyvinyl acetate-laurate copolymer /

hydroxypropyl cellulose 175 14.8
Triacetin 0.10 0.1
Residual water 1 0.8
Total 118.6 100

Example 3 (comparison)
A method of obtaining an encapsulated acid according to EP0229000

(melt-blend method) is reproduced

5
Ingredient g %
Anhydrous citric acid in powder form 60 25
Polyvinyl acetate 120 50
Glycerol monostearate 60 25
Total 240 100

The polyvinyl acetate is heated and mixed at over 80°C with glycerol
monostearate, until a homogenous, plastic molten mass (melt-blend) has been
obtained. The mass is removed from the heat source and powdered citric acid
i1s added slowly. The mass is cooled until it solidifies, and then ground in a

10  cryogenic grinder until a powder with a particle size below 600 p has been

obtained.

15



10 next day, the procedure was repeated for stick B. 29 The result of
the two organoleptic tests is set out in the table below and in the graph
in figurewdas/Bh@snean organol eptic perception of the tresteresl/osdigpe of
gumFirst bite 2 min4 mMmn6 mn 8 rrinzjgo mn GumA 5.2 6.52 5.56 3.38 1.54

Example 4 (application in chewing gum)
Examples 1 and 3 are incorporated in a sugar-free stick weighing 3

grams with the following formula:

Gum A Gum B
. (according to
Ingredient the invention) comparator
% %
Gum base 35.00 35.00
Aspartame 0.06 0.06
Acesulfame 0.06 0.06
Sucralose 0.05 0.05
Encapsulated aspartame with 25% filling 2.00 2.00
COATED CITRIC ACID, EXAMPLE 1 1.55
COATED CITRIC ACID, EXAMPLE 3 4
Malic acid 1.90 1.90
Maltitol syrup 2.40 2.40
Sorbitol 33.00 33.00
Watermelon flavour (liquid) 3.00 3.00
Glycerol 0.50 0.50
Xylitol in example A 20.48
Xylitol in example B 18.03
Total 100 100
5 Each stick, weighing 3 grams, contains the same percentage of citric

acid (approx. 1%).

A group of 5 expert tasters tasted stick A and reported the sensation of
acidity on a VAS scale (visual analogue scale) ranging from 0 (not acid) to 10
(strong, unpleasant acidity) every 2 minutes during 10 minutes’ chewing. The

10  next day, the procedure was repeated for stick B.
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1. Adietary fornulation for the slow rel ease of an active ingredient 5
conpri si ngot2be/MBodiBowi ng el enents: a) a water-sol ubl e cece/rPospRsERNgG at

| east one active ingredient; b) an out%b coating which conpletely coats the
core a); containing | ess than 3% wat er,” obt ai nabl e by evaporation of an
aqueous di spersion, the agueous dispersjion conprising: 10- at |east one
vinyl pol ymer Thgirepels of thadwer@igaaplapdiccienstsoisses Ot dr dbe faimeeoy ke,
nodi fied cel |l ul oses, polyvinyl alcohol, po|yurethanes, starches, nodified
star ches, Thile B i figy ooy $he BHA Qfesno kCiP%rFeléféﬁ’%Pifé}rl%&Wrs and

m xt ures thereof.

Type First bite 2 min 4 min 6 min 8 min 10 min
of gum
Gum A 52 6.52 5.56 3.38 1.54 0.04

Gum B 7.04 4.34 1.4 0.12 0 0




15 wherein: the enulsion and the outer coating are free fromenulsifiers;
the enul sion and the outer coating are free from pol yvinyl pyrrolidone, with
t he proviwo 2bhaidiBe vi nyl polynmer is not polyvinyl alceooiepedensdibe | atter
is used as protective colloid. 20 2. A f rnulatlon wherein an internedi ate
coating characterised by | ower water- sélublllty than that of core a) is

i nserted between core a) and outer coating b). 3. A fornulation as clained
inclaim&AIMS 1 the internediate coating substantially consists of a fat
of animal or vegetable origin or a synthetic fat, 25 optionally sel ected
from conpl etely hydrogenated, partially hydrogenated or fractioned fats.

4. A fornmulation as clained in clains 2 and 3 wherein the internedi ate
coating has a solid state percentage higher t han 70% at 4OC and preferably
WO 2011/ 1 1618PCT EP201 /0 127 3 er t han 90% 40C. | ation
as clai ne AnyisRREY o aupR T ﬁ%OVhé? PP t a&c??@¥@ lﬁépeﬁught is
sel ected fronla.fl n.solid forn1 an acid, a vitamn, a mneral salt,
a her bal QQ?HEE¥?ggh ﬂé@P@Hﬁh@mgﬁeﬁ§ and conbi nations thereof. 5 6. A

f | ati | d | 5 wh th d | df th
ol 1ow ng_achag-valar splibte Epfk Eotpfiaing el 16n3eRE sCtF iSEredieit o, ' succi ni c,

tart i nb t th t | d | 5
hher o n’t e b ST RS e MBI o mpfese i s S b b e my g ar b e

| t odext t di f.i ed,st h 1.0 hydr at hol
gel ati . pect | ROREERIGBSs 4fbaTs Raiic aprdingRlesy Ventudhoa AL il

conbi nati ons thereof.. ation as clainmed in any one of the above

clai ms wher ei n{RETHOP; 616? ?W&&rdémefﬁlé’%%%@%‘é“}gs hi gher than 50% of the

wei ght , of the for bI hi gher than 60% of the weight of the
for rruﬁ%tl on. 15 gnggﬁ?agg%?a %’n}c/qral med in any one of the above cl ains

ST 2 oo M 00 S e T
35%of the me'ghtc@ﬁukﬁ@&f&Q@ywk?[mﬂkghbﬂnpobnneﬂmne& starches, modified
starches, maltodextrins, polysaccharides, pectins, acrylic polymers
and mixtures thereof.
15  wherein:
- the emulsion and the outer coating are free from emulsifiers;
- the emulsion and the outer coating are free from polyvinylpyrrolidone, with
the proviso that the vinyl polymer is not polyvinyl alcohol when the latter is
used as protective colloid.
20 2. A formulation wherein an intermediate coating characterised by lower
water-solubility than that of core a) is inserted between core a) and outer
coating b).
3. A formulation as claimed in claim 2 wherein the intermediate coating
substantially consists of a fat of animal or vegetable origin or a synthetic fat,
25 optionally selected from completely hydrogenated, partially hydrogenated or
fractioned fats.
4. A formulation as claimed in claims 2 and 3 wherein the intermediate

coating has a solid state percentage higher than 70% at 40°C, and preferably



10. Afornulation as clainmed in any one of the above clains wherein the 20
vi nyl polynmer of the outer coating substantially consists of polyvinyl

acet ate. woborAsi@asnul ation as clainmed in any one of thecamri@iobaens
wherein the protective colloid is polyginyl al cohol . 12. A formul ation
as claimed in any one of the above clai%E wherein the outer coating
contains a plasticiser preferably selected from propyl ene glycol,
25triacetbﬁﬂ&ﬁdhﬁﬁgpu?ég4pﬂgreof. 13. An edi bl e conposition containing one
or nore fqrnul ati.ons as_claian in any one of _the gbove clains, optionally

in a mxtare tRef@gnulation as glaimedeily BRE WEnpbdne p8AVa<Izims wetereln Higai m 13
in the form.of .a WD 2011/131618PCT/ EP2011/ 056127 .32 confecti onery. product,
pr ef er abl $CiKe dngredih 18 peleciebiiony agilayoursia. 801{1 5 3t Ao, éswéc"r%rfr@d in
any one of the above clains 1-12 wherein the core containin he tive

i ngr edi enfiNGHYis3 aﬁﬂgﬁrﬁ%la?w% # AVEREETIRE agreland 80@%%4%@?8 ﬁﬁ@r%ﬁﬁt ed with
outer coating h) .b ans of a.flyid-bed S5process. . 16.. A fornmul gtion as

o e rh. o i (RERS & ¢ Rimertia; satinat o Eaat My peidaispitebegyRBaag of
a fluid-bed qrﬂcess. 17. A farnmulation as.cl i n,.clai ml.16 wherein the

9 B X3

) ir{ed
i nt er medi dt%e BHAVONE eF I ARAHYS &1BICpPITEACe it huBdsity PichSUCSHEC,

f1uid- bedtﬂtta‘?rri]éj lar?(t‘l Yombinations thereof.

7. A formulation as claimed in claim 5 wherein the flavour is carried by a
formulation comprising gum arabic, maltodextrin, starch, modified starches,

10  carbohydrates, polyalcohols, gelatin, pectin, cellulose, modified celluloses,
vegetable gums, and combinations thereof.

8. A formulation as claimed in any one of the above claims wherein the
active ingredient percentage is higher than 50% of the weight of the
formulation, preferably higher than 60% of the weight of the formulation.

15 9. A formulation as claimed in any one of the above claims wherein the
percentage of outer coating b) is higher than 10% by weight of the formulation
and lower than 50%, even more preferably between 15% and 35% of the
weight of the final formulation.

10. A formulation as claimed in any one of the above claims wherein the

20 vinyl polymer of the outer coating substantially consists of polyvinyl acetate.
11. A formulation as claimed in any one of the above claims wherein the
protective colloid is polyvinyl alcohol.

12. A formulation as claimed in any one of the above claims wherein the
outer coating contains a plasticiser preferably selected from propylene glycol,

25 triacetin and mixtures thereof.

13.  An edible composition containing one or more formulations as claimed
in any one of the above claims, optionally in a mixture thereof.

14. An edible composition as claimed in claim 13 in the form of a
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confectionery product, preferably in the form of a chewing gum.

15. A formulation as claimed in any one of the above claims 1-12 wherein
the core containing the active ingredient, optionally coated with the
intermediate coating, is coated with outer coating b) by means of a fluid-bed
process.

16. A formulation as claimed in claim 15 wherein the intermediate coating
is applied by means of a fluid-bed process.

17. A formulation as claimed in claim 16 wherein the intermediate and

outer coatings are applied continuously in the same fluid-bed granulator.



