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PREPARLNG CHEW NG GUM FI ELD OF THE I NVENTI ON 5 The pr2ssERTEMBERTZ009N
pertains to the field of manufacturing chewing gum In particular, there
i s provi dea i2/mep2el one-step manufacturing process, which psT/pgRNes8ed | Y
dpplicable for chewing gumfornul ations. In specific enbodinents the
present invention provides a nethod of pr?ducing chewi ng gum containing in
the gum base part a degradabl e or bi odegradabl e polymer. 10 TECHN CAL
BACKGROUND AND_ PRI OR ART For the nobst part, current conventional processes
for manuf act UPNEGSTEBFRG RS FORBREBARING CHEWING GWMnpri se at | east
two separate steps. In the first process step, 15 a chew ng gum base,
typically conprising a variety of elastomeric and resi nous comnpounds, is
made whi ch, |iPIELD&DTHBINVENEMN step, is conpounded with various
conbi nati ons of chewi ng gum additives such as bul k sweeteners, colouring
agents, flavouring agents and other ingredients to obtain the final
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general ly prepared on an industrial scale by heating and m xing the
vari ous i ngr eBfNEFly apiikatle far shevonersum fegations, by aenific embodarents whses,
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means to gengirabesesparieagratablear ibfodepradablopbaeerm xture which is the range

of 100 to 150C. The gum base m xing period is generally 2-4 hours per ton
of materis. Evi dently, such a prolonged two-step m xing process requires

a very high STECHNICRL IICKTROBRIRAND PRIGK Aran. the separ ated

production of gum base and the subsequent step conpoundi ng the gum base
wi th the remai ni ng chewi ng gum CONFI RVATI ON COPY 22 SEPTEMBER 2005

For the most part, current conventional processes for manufacturing chewing gum,

including bubble gums, comprise at least two separate steps. In the first process step,
15 a chewing gum base, typically comprising a variety of elastomeric and resinous
compounds, is made which, in a second subsequent step, is compounded with various
combinations of chewing gum additives such as bulk sweeteners, colouring agents,
flavouring agents and other ingredients to obtain the final chewing gum. Generally,
the pre-compounded gum base is softened by heating at a temperature in the range of

20 100 to 150°C prior to being admixed with the chewing gum additives.

Conventional chewing gum bases are generally prepared on an industrial scale by
heating and mixing the various ingredients such as elastomers, resins, inorganic
fillers, waxes, fats, emulsifiers, etc. in an appropriate mixing apparatus such as an

25  open kettle type mixer provided with a heating jacket or other heating means to
generate a temperature in the gum base mixture which is the range of 100 to 150°C.
The gum base mixing period is generally 2-4 hours per ton of materials.

Evidently, such a prolonged two-step mixing process requires a very high energy

30 consumption and in addition, the separated production of gum base and the

subsequent step of compounding the gum base with the remaining chewing gum

CONFIRMATION COPY



WO 02/ 076229 PCT/ DKO2/ 00202 2 ingredients involves substantial anounts of
operational handling and the use of a range of procesgisKpreMbBERTE . | I N
the art, several attenpts have therefore been nade to devel op one-step
chewi ng WOdg&hTadhuf act uri ng processes conpri si ng conpoundtGRIPENA/00260e
rngredi ents, including the gum base ingredients, in one single mxing
apparatus so as to avoid the separate gum base processing step. US patent
No. 3,440,060 discl oses chewi ng gum products based on the use therein of

10 certain co- a er-e Vi acetgte gum base pol yners. The
chewi ng gam ¢B g‘ffL |’6W§Rr‘?§ ﬁﬂt}?i]taﬂ’é’é‘%tsﬁgl ?Rf‘g#!%o%gi@mﬁ%%aqdnﬁ’ﬁ whefst ep
m Xi ng operatm@éb of ffHe8dssinBegiipRRA: condi tions. However, because of the poor

characteristic physical propertles of the applied polyners and the poor
gum formul ati ons used in nmaking the chewing gum products disclosed in this

pat ent, such prpducts have no.15.current co ci al t|||t
because t hey tg © 880 SHT ¢ t{gmp&snﬁav r{BeRgfare {been {na?ig tBrdS’cYB]g’E ongg SRS HERENG .
4,329, 369 5di Sgﬁirﬁﬁﬁﬁuﬁcﬁ@ﬁviﬂré‘&s%% ?ﬁsiﬁ@%u%@ﬂﬂmﬁﬁlﬁﬁl@iﬂgf&xeﬁ%”hcm In
all materials conprising gumbase materials including natural resin

acetate resirthe E@M%@M@l@ﬁe,, ingwesinglrimixiogapparhtussp asitd IawdalmjsapataWS on
one hand, as 20 as chew.ng gum additives including sucrose, glucose,
starch hydrol%p%epr%?elsflflgm%e& sweet ener, flavour, colorant and others on
the other hand were charged into a single m xing apparatus and kneaded

sinultaneousb¥ in a single step, however under el evated pressure in the
range of 4t S.Qatb‘%gii hif:tot 4&9%%@@%5&119?’@@@@1 produgts bapesken the ase thersin of) out

e mx 19, V! L BRRRUR0R g IRERE A s RSl g 495,

No. 4,968, 51Jcod1p%>eﬂn@agemaaieahmwm golyneeNResd ina@@ncermLsseprhguu@gsOpé}@uoxﬁol e
pol ymeric corrpone 5 to 25% by wei ght of varioqus specific vinyl polyester

resin conpouriiéer apdafined qogditions, H?Wﬁléﬁffg Recayse of Shepppe icharpcteristicr physigph yI
| glé)ém 3 f
§8| ?/gsi)ﬁlr Kk S\%e néS 6 1 %Dé)t?&{?)réo E)aillhv\t/iéé gh? g‘?&lﬁoq laﬁgnslqgsé?sia%e en °

about 0 to O. tﬂé%byungeglginmr@ducmdxsélnateﬂnaethsvwerﬁnamh plodudts Bave littleZorQie by

wei ght of _flavourjn ent bout 0 to 0.25%
g 15" Clrrent cotnmerosal utlﬁty because they are too brittle, and are difficult to process.

US patent No. 4,329,369 discloses a one-step process for preparing chewing gum
wherein all materials comprising gum base materials including natural resin, vinyl
acetate resin, polyisobutylene, ester gum, emulsifier, filler and others on one hand, as
20 well as chewing gum additives including sucrose, glucose, starch hydrolysate,
artificial sweetener, flavour, colorant and others on the other hand were charged into
a single mixing apparatus and kneaded simultaneously in a single step, however,
under elevated pressure in the range of 4 to 10 kg/cm® Using such a process it was
possible to carry out the mixing under the pressure at a temperature in the range of

25  40°C to 60°C and for a period of time in the range of 10 to 15 minutes.

US patent No. 4,968,511 discloses a chewing gum composition comprising, as the
sole polymeric component, 5 to 25% by weight of various specific vinyl polyester
resin compounds, about 4 to 18% by weight of a plasticizer for the vinyl polyester,
30 about 2 to 11% by weight filler, about 30 to 60% by weight of solid bulk sweetener,
about 1 to 25% by weight of liquid bulk sweetener, about 0 to 0.75% by weight of an

intense sweetener, about 0.5 to 2.0% by weight of flavouring agent, about 0 to 0.25%
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agent and about 0.5 to 5% by weight of enulsifier, and;SsepENERGE2009"
directly preparing a chewi ng gum product in a one-step m xi ng process
conpri si ngoadniskeng the |isted conponents at a tenperat ur e pEbDSIZOHO0 toO
100C at atnospheric pressure for 20-45 mnutes. 5 Therefore, it would
appear that up till now, no generally appkicable process permtting a
one-step corrpoundi ng and m xi ng of all gum base ingredients and all

chewi ng gum addi tj yes ha not been ilahle. 10 Currently applied gum base
el astoneric andWewSt 98 mrﬁép%a@rg’oﬁéﬁérQ P Pyoyaight dfeamlsifisr.cand a

I npl yi ng t hat ;E"ﬁsvr@gg %ﬁ% Y

envi ronnent al® El{swu{)llg%% a ﬁ“§he f g&h%r})@h%elgsé%Jér:ﬁsjglr&ﬁﬁéu%cres%nd
outdoor envi dompmntgeddnm&fy th ¢isted kompfietnaadmperingd o abotisoeto 1BeeCAt | Y,
chewi ng gum formul ations hawg@él nproved properties with regard to

degr adabi | i t yArasphsee prassurgifee?béeaingey. in US patent No. 5,672,367 where
t he cl ai chewi ng gum conprises at |east one degradabl e pol yester
pol ymer obtained by the polynerisation of cyclic esters, e.g. based on

| acti des, gl yIisréfdes, itt woaklt hpﬂ)@ﬁeth@tahboﬁill&itlﬁw@,ndoﬁge@@dllyoh ?ﬁ@'&ﬁ: ph6seas di ng
to this patent, the chewng gumis made from such_ degradable polyners in a
two- st ep procRESBItIAG ARNeNHER RemprundiE-andonriag phal I@Fﬁﬁ b%éngtzdmtq wdngl t he

gum base and &@Q%éggmgg%ﬁﬁqlggy% A58 th the chewing gum additives.
|

The degradabl®e ose e above patent preferably have
unstable bonds in the polynmer chain, which are prone to be broken
hydr ol yti cal | or under. the 25 influence of ght. These characterlstlcs

hpwever, Wendewrenly npligaene: Biss chstamsrie and rc%@wa@atena%s a5 SeneEgidy Beprly
the range of ShaCroRoRhel I IuFerkhie LN Hoft 5 RNRHLEE R 1
now been f ounshvirbamental pslhypossishised tlevapg lgumonsl pereist wrdec aéskbes andpuidedr out
at environmental conditions for prolonged periods of time. Recently, chewing gum
formulations having improved properties with regard to degradability bas been
15 disclosed, e.g. in US patent No. 5,672,367 winere the claimed chewing gum
comprises at least one degradable polyester polymer obtained by the polymerisation
of cyclic esters, e.g. based on lactides, glycolides, trimethylene carbonate and e-
caprolactone. According to this patent, the chewing gum is made from such
degradable polymers in a two-step process including the preparation of the gum base,
20 melting the gum base and admixing the melied gum base with the chewing gum

additives.

The degradable polymers disclosed in the above patent preferably have unstable
bonds in the polymer chain, which are prone to be broken hydrolytically or under the

25  influence of light. These characteristics, however, render the polymers susceptible to
degradation at elevated temperatures such as at their melting temperatures which are
typically in the range of about 50°C to about 100°C.

SUMMARY OF THE INVENTION
30
It has now been found that it is possible to apply one-step processes carried out at

atmospheric presswre for manufacturing chewing gum of any conventional



at nospheric pressure for manufacturing chew ng gum of any conventional 22
SEPTEMBER 2005 WO 021076229 PCT/ DKO2/ 00202 4 conposi t 228EFTEMBER 2005/ Obt ai n
chewi ng gum products, including such products containing in the chew ng
gum base waeanéz¥wre biologically or environnmentally degradebkepehyners,
havi ng excel l ent sensory and other quality paraneters, which generally
exceed those obtai ned when nmaking sim |l ar ,chew ng gum products in a 5
conventional two-step process including a step of nelting the gum base. A
maj or object of the present invention is therefore tg provide a generally
appl i cabl e, cEJAPOSHI {9 | therehy; PLERA FheWing Bu8%s Prastucksa inelydiagewchgprgdustdsf a

hi gh masti cat ayal it L.eh LS.r i f : per i f tine,

usi ng a singl g‘gﬁrﬁ?}%%%lghs%gpeﬂ%%ﬁ rrl\léldﬁg gtoﬂgga ﬁorg{l[;) e%@"@g“?“gé’s‘lﬂ éé&ﬁ'%&@ta*lg an
prinary obj eclegidibhepslyarey)haviny @rtdlRat tehsPfyoaiddether Qidite perati@ters)veliiok i Ng
chewi ng gum whi ch process, relative to conventional processes herefore, is

nmore cost efg&Eraleckssed thasgi obexingdwhen mpkingssimylas she Wingngum products in a
Accor di ngly, e L on:ner.t.al } . DI - :
g e’ o oRAFeh BB OACh BRI BEF BT A i 6P BB, RIRMOPY,
gum base co(r;rolﬁjaﬁmfsthar]ﬂe@ht invkntidreisctheneforg i@ provadisl b tdevielly rapplicabld, Xostg
appar at us an

operating the apparatus,at atnospheric pressure to obtain
the chewi ng g%ﬁ?cg’éfﬁﬁ‘jngcﬁ%n%P{QS’eﬁshé’r R ioBAng FaE er?eg’@hrﬁl%ﬁ%m&b@%ﬂl%t
contain a vi : 3 f ' chew In
cortain parti HchR YASheS fiertdlfaf Bt dfRld. SRR <O BN BN Red |

base conpri sesatmbsghess prameeenvi ronnment al |y degradabl e or bi odegradabl e
pol ymer suych as 25 a pol yester, a pol ycarbonate, a polyester anm de, a
pol ypeptitde, an amino acid honopolyner or a protein. Wen applying the
one-step process according to the invention, a chewing gum having inproved
consi stence, e.g. socalled volune, softness. 30

. It is an primary object of the present invention io provide a process for preparing

chewing gum which process, relative to conventional processes herefore, is more
cost effective and requires less processing equipment.
15
Accordingly, the invention pertains to a process for preparing a chewing gum, the
process comprising charging, in an appropriate order, all of the gum base
components and all of the chewing gum additives into a mixing apparatus and
operating the apparatus at atmospheric pressure to obtain the chewing gum, subject
20 to the limitation that the gum base does not contain a vinyl polyester as the sole

functional chewing gum polymer.

In certain particularly useful embodiments, the process is one wherein the gum base
comprises at least one environmentally degradable or biodegradable polymer such as
25 a polyester, a polycarbonate, a polyester amide, a polypeptide, an amino acid

homopolymer or a protein.

When applying the one-step process according to the invention, a chewing gum
having improved consistence, e.g. socalled volume, sofiness.

30
One of many features of one embodiment of the invention is that the one-step

process relies somewhat more on the mechanical processing of the gum components



One of many features of one enbodinment of the invention is that the
one-step process relies sonewhat nore on the nmechani cgl sSHM¥rRSAER 2065 Of t he
gum conponents 22 SEPTEMBER 2005 WD 02/ 076229 PCT/ DK02100202 5 than the
prior artWOeghmi2guies rat her than dedi cated heating, e.g. pPe€nPKDZ/oBODf t he
gunbase conponents. According to a further preferred enbodi nent of the
invention, the heating of the gum 5 basesconponents is prinarily provided
as a result of the nmechanical friction during mxing. According to the

i nvention, an,extrenely sinple process _has, been optajned. Not only is the
process |ess FPRdRe Bﬁayﬁ’&n%%%‘&‘géﬁﬁ hitig, dagdinated; heating, e ipremelting ofrihe
i mproved 10 Bisk cBmP6Rass. | 0gi stic. This is anong other things due to the

fact that different parallel and/or serial interdependent m xi ng processes
may be avoided partly or conpletely, thereby facilitating inproved stock

managenent, efc. reover,. this inproved |ogistic facilitate an inproved
traceability ﬁ&ﬁcog%.gg%aggtt}eﬁgf&erﬂ?%@ﬁmgg qfsﬁ%er LIPS ﬂF'Fa ayégpf%&mn
each mi X, sANGhdsB cBipBRtY & PrimAAG HroVie A0a 9Lt of thid n{&hﬁﬁibéﬂeﬁ%tﬁﬁﬁﬁliﬁ .
measures.. Moreover, due to the Sinple neasure of the invention, the 7 xi ng
process may bmaxipgrfornmed by operators having less skills with respect

conponents heating and 20 pressure managenent. \Wen operating during al nost
at nospheric pressure and typically relatively |ow tenperature, great

saf ety i nprovgpRiinBas tREAGer@idh A\ @Grer¥Bf GRYES prodbi8had akd B8t ot only

processing of chew ng gum based conpletely or partly bi odegradable

pol yrers, t heisdhaepraress dess dintea Brémaopowersoasuningnipygritalse &ciitates pmimp@Sed he
vul ner abl,g bi e . .. £hereby obtai.ni ng increase nt.r.ol of
vl nerabl 01 SHASA BEARLE AT ANSERRIORE! Bl 16ERREY EAThEeleof
reduced due thealid] ngideorséceinl iaRdepdrident. m@ﬁn%@'r@@é@ds, mERBE A¢sided Pertly BE

w il be extrenely reduced. 22 SEPTEMBER 200
completely, thereby facilitating improved stock management, etc.

Moreover, this improved logistic facilitate an improved traceability in the sense that
15  specific ingredients may be traced in each mix, and in principle to each chewing gum

with relatively simple measures..

Moreover, due to the simple measure of the invention, the mixing process may be
performed by operators having less skills with respect components heating and
20  pressure management. When operating during almost atmospheric pressure and

typically relatively low temperature, great safety improvement has been obtained.

Moreover, when dealing with processing of chewing gum based completely or partly
biodegradable polymers, the overall obtainable low process temperature may spare

25  the vulnerable biodegradable polymer, thereby obtaining increased control of the
polymer properties.

Moreover, variability of product quality may be reduced due the single step
gperation.
30

Moreover, manufacturing time will be exiremely reduced,



WO 02/ 076229 PCT/ DKO2/ 00202 6 Moreover, the process may be sinplified, so
that i nvestnment cost nay be extrenely reduced and a Si2BYPTESSBER 2005
retionalization may be'achi eved. Mreover, the gum base raw materials are
never subyeotetk2t®d the high tenperature, 5 so that det erirgradkesnogd:z
quality such as pyrolytic odour and taste may be prevented. 22 SEPTEMBER
2005 WD 02/ 076229 PCT/ DKO2/ 00202 7 DETAI LED DESCRI PTI ON OFTHE | NVENTI ON I n
t he one-step process according to the invention, all of the gam base

conponent s and all of the chew n m,addjtives are initially charged,
in an appr oprY.GReaVe, ds Profess say by %gﬁfrps&réﬁﬁvmeﬁ Sast Ak s ‘?Ftr\ﬁﬂreg’e

operating thg.a&pRe %ﬁ&'d%;@fiﬁcaﬁfféﬁﬁﬂﬁl%ﬁﬁnﬁ{a %glé[.'ﬁe%a_obt ain the chewi ng gum
es

As used herein, the exp sl on one-step process” I ncludes a process where
two or nore gum base conponents are added to the m xing apparatus in a non

melted or non-heated form .10 In the context ofu%he res n&@&Fvention, t he
expr essi on " AMAGERHe e EHR Fa5q, ¥ A Tk SubifEiea OBe High STPPBERC o

at mospher sC R g8 WeferioldtiofRY Eﬁ:ﬁ,@ﬁén%@@@ﬁé%&é&mumé hﬁ%%)ﬁr&'éﬁféﬁde the
at nospheric pressure. In ranSES hi's bé Trom0.90 to 171 Pascal , nore
preferably fromO0.95 to 1.05 Pascal. Most preferably the pressure is 15

at nospheric pressure (i.e. | Pascal). In the context of the present

i nvention, the expression "in an appropriate order” inplies that all of

t he conponents may be added sinultaneously or that all or a part of
certain conponents are added first followed by m xing for a selected period
of 20 tine followed in turn by the addition, under continuous m xi ng, of

all or some of the remaining conponents or parts thereof until all the
conponents have been | oaded into the m xing apparatus. As used herein, the
expressi ons "gum base conponent” refers to any conponent that 25 is
conventionally used in the industry to provide the generally water

i nsol ubl e part of the chewing gum generally being referred to as the gum
base, that determines i.a. the



masticatory properties of the final chewi ng gum product and which typically
constitutes 10 to 99% by wei ght of the total chew ng 0i¥SEPeENBERIZOE. The
expression "functional chewi ng gum polynmer"” as also used herein refers to a
30 pol ymavd o/cmppound used as a gum base conpound as defi net/heiiotez 22
SEPTEMBER 2005 WD 02/ 076229 PCT/ DKO2/ 00202 8 Typically, a chew ng gum base
formul ati on conprises one or nore elastoneric conpounds which may be of
synthetic or natural origin, one or nore fesinous conmpounds, one or nore
el astonmer plasticizers, fillers, softening conpounds and m nor anounts of
m scel | aneous ingredi ents such as antioxidants and col orants, etc. 5 Useful

synthetic el qﬁz ' Xgﬁr 8 tl}c\bw@f 0, synthetic el astoners
listed in Fg)ﬁ&jfan Eggg:b n r#?{Nrg?'i I(;%E ) |§Pfe 21, Section 172, 615,
the Masticatory Substances, Synthetic) such as polyi sobutyl ene. e.qg.

havi ng a gas _pressure chromat ogrlﬁghy &1GP,C) average nol ecul ar weight in the
range of abod® H®OBDBCP Pragesy perordms tpthegyention) akliof she Bum hese sompommMIin00

to 80,0004 i Wk, -l riFﬁgH Yk a@l st o .

styrene- bat aé'lﬁgntg ‘%:fﬁ%gﬁérr@?{sge@%? ﬁiaﬁ\?llsyng%s yr eke- e?a@ﬁ ﬁéaprrg?ﬁl%% %Gt about
1:3 to about ifipla puikingi ayparztoetanide n{iAMA herein gwhilevopegating GRC appeaage at

nmol ecul ar vvegglht In.the range of 2,000 to, about 90,000 such as the range

of 3,000 to SHPHRITHITEIRITG RY2INahGSISVInED g0 ASoussy, bigeum, fitfe PEoression
hi gher 15 molglbieh eIt inPKYA BYdoedCShat %o%'i-%n%ﬁé%ﬁ?h%m% cﬂﬁﬁg{xé&s Giibbl e
| 'yet hy e-vinyl | aurate

gum base, polyisoprene, polye ene, vinyl aceta

copol yner e. gdddrhioi the mixingrapparatuain anen-oetitd ot nod-hedtediform.t 0 about 50% by
wei ght s;gh as 10 to 45% by wei ght of the copolynmer, and conbi nations
her eof . It is conmmon in the industry to conbine in a gum base a

synthetic el ast@Befonieit| SO tie phiselt RERSIH, Ahe VBIpEAEI0RNhtRhospheric pressure”
| ow- nol ecul ar -wei ght el astoner. Presently prefefred conbi r1pat | on% of
synt heti c el deneinethst thegresiure i glosa teatmesphdrie pressute It pay pé Swab theydressare and

st yr ene- but agj pol. yi ut.yl ene .and pol yj sopre ol yi sobu n nd
i sobut yl ene- ?gsé;l&%gxe&(%%%%mae%og@ﬁ %Iprﬁ"sg‘gﬁ'e %ﬁqﬁlsc%ﬂ%?éﬁi&o%h?ébgo 351%
pol yi sobut y| Pascal singfee peefirublgdi&n €0.99 RO 1 0FEPasoald MSse peéfetBNetHeSHBERRe is
copol yner . .
15  atmospheric pressure (i.e. 1 Pascal).

In the context of the present invention, the expression "in an appropriate order"
implies that all of the components may be added simultaneously or that all or a part
of certain components are added first folowed by mixing for a selected period of
20  time followed in turn by the addition, under continuous mixing, of all or some of the
remaining components or parts thereof until all the components have been loaded

into the mixing apparatus.

As used herein, the expressions "gum base component” refers to any component that
25 i; conventionally used in the industry to provide the generally water insoluble part of
the chewing gum, generally being referred to as the gum base, that determines i.a. the
masticatory properties of the final chewing gum product and which typically
constitutes 10 to 99% by weight of the total chewing gum formulation. The
expression “functional chewing gum polymer" as also used herein refers to a

30  polymeric compound used as a gum base compound as defined herein.



and all of the above individual synthetic polyners in adm xture with

pol yvinyl acetate, vinyl acetate-vinyl |aurate copol yirSepTEMBEROGSS Vel ¥
and m xtures thereof. Particularly interesting elastomeric or resinous

pol yner cwopenmds which 30 advant ageously can be used i npETDKROR2
according to the invention include polyners which, in contrast to currently
used el astoners and resins, can be degradgd physically, chemcally or
enzymatically in the environment after use of the chewi ng 22 SEPTEMBER 2005

WO 02/ 076229 PCTI DKO2/ 00202 9 gu t hereby. giving.rise to | ess .
envi r onnment al * Pt Lo RS %‘ﬂ‘é@?‘?‘i’ggﬁ@ﬂ%ﬁs@fﬂ ®S {5 - Ye BB Sl3stomeric
pol ymers, as dolipothsd@d wihed 3PbE oFNOWRREC B AU s, Wink! or EMR0 Tl dig

di sintegrate and/or can be rénoved frore readily by physical or chem cal
means from t fompourdsyeseeori motraslastomar glaseiders,5illersp softangigy comhpownde and
preferred emhodi nent at | east,.one co nent of the,gum base i an
envi r onnent al W%%?‘ﬁ%ﬁﬂ# @%F%%H%‘&?ﬁ?gﬁﬂﬁé‘ﬂg% By ﬁgqo(?utﬂqtstqqg CBﬁ’é%‘Eﬁtth'
context, he expression "environnmentally degradabl e or biodegradabl e

polymer" refers to a chew ng gum base conponent which, after dunping the
chewi ng gum Ussfid spatbetéc elastomersrioddndmbutara nohlmited ka, syitbeticoadistemets disted

bi ol ogi cal deagr ti whereby.the d ..chew.,ng. gu 0 nor e
readily rerm\?'gtgﬁ gélfab g%rtuﬁe‘&‘é nﬁ“@&%%ﬁ&%%? §e&é<8]eﬁ2‘:":§ﬁ, ghe%ﬁ%iwat ed
to lunps or [Sublthgdess SWithdticir SuchO ak OpEIgkomBFena b Eaua%g DegaRg pedisurend
gum remants. The degradation or disintegration of such de

r adabl e
pol yners can Shomategraply) (§PC) auerese mejecplay syaight iﬂa@?dﬁ@%@@@@é 10,000 to

t enper at ype, ki . ' : ' cto c kol ysis
caused by’a ERaoL o8 RORPLEl S, ab nidB 30,000 S 0RE 00 RaBi RS i BmT g
t he pol ymer s.copolyniehqbuty$ edlastoreehostyreasibatadidnk edpolyigerpod.ynBivisopasant s of
t he gum base _are, envi r,onnent al Inﬁ{%degradabl e qr _ bi od(ta‘%r adabl e pol yners. 20

Sui t abl e exardHASinETaBRY Of SRANLAItP oot i oPytieyl poetate 4P U M-8 BHENE Ag gum
base pol ymergp '39%\’&%9 nﬂﬁ%@a@!ﬁghpﬂﬂ ?x‘é oof B9 Mctéfahﬁﬁ\aécﬁéoq YESHE"
eS, ho as poly

am des, polypepti nopol yners of ammno aci ds suc ysine, and
protei ns i nchagti ofB,0@0 to 89,00@ mchetimpthe riaget 0fc30,800 to 25600 whecntighigiserof

this typqSI n(ittlléigcgllar weight polyvinyl acetates are typically used in bubble gum base,

O

polyisoprene, polyethylene, vinyl acetate-vinyl laurate copolymer e.g. having a vinyl
laurate content of about 5 to about 50% by weight such as 10 to 45% by weight of

the copolymer, and combinations hereof.

20  Itis common in the industry to combine in a gum base a synthetic elastomer having a
high molecular weight and a low-molecular-weight elastomer. Presently preferred
combinations of synthetic elastomers include, but are not limited to, polyisobutylene
and styrene-butadiene, polyisobutylene and polyisoprene, polyisobutylene and
isobutylene-isoprene copolymer (butyl rubber) and a combination of

25 polyisobutylene, styrene-butadiene copolymer and isobutylene isoprene copolymer,
and all of the above individual synthetic polymers in admixture with polyvinyl
acetate, vinyl acetate-vinyl laurate copolymers, respectively and mixtures thereof.

Particularly interesting elastomeric or resinous polymer compounds which
30 advantageously can be used in a process according to the invention include polymers
which, in contrast to curtently used elastomers and resins, can be degraded

physicaily, chemically or enzymatically in the environment after use of the chewing



pol yester pol yners obtained by the polynerisation of one or nore cyclic
esters as 25 disclosed in US patent No. 5,672,367 whi ch depTkMERRRgsAt €d
herein by reference. These polyners include polyners baseg on one or nore
cyclic esw@osameloected from | actides, glycolides, trinmetpdwaneaasponat es
and E-caprolactone. In the present context, useful natural elastoners

I ncl ude the elastoners listed in Food 30,and Drug Adm nistration, CFR
Title 21, Section 172,615, as "Masticatory Substances of Natural Vegetable
Origin" including natural rubber conmpounds such ~as snoked or |iquid |atex
and guayul e §H&: By gizingrise tQlehsenviormeniag ppliutinnghan covisEpmENBERIZG05 O

02/ 076229 P ), &ég chi Spi .bal ata, sorva, .
perillo, roscrﬁélxg!é%%?%nggga ahﬁh%g @%o@ggfia@%%bﬁggﬁtﬁggl% %5‘2%@ aWWang
kang, and cowsiénnatliyodisintdgeate ahd/Fhearpbefeticved mots trbflilyCby shysdad bR Ehebiligal
natural el astoner_concentrations vary dependi ng on whether the chewi ng gum

in which t heM53a%ipm the s whergdhhasibgen gumpethvent i onal , bubbl e gumor 5
regul ar ggm as discussed below. Presently preferred natural el astoners
include Jelutong, chicle, massaranduba bal ata and sorva. |In accordance
wi th the invdgtédingly,lie cet pyéfereedpmbdimenten fgaeneaty comifuneht 6ff the p@itbasdBr ei n

may i nclude one or nore resino conpounds, contri buting to obtain the 10
desi red mast P SRYFSRIEHHEF ‘T%%duagl?cpréﬁ?#j%ﬁadéglepﬂoﬁm% i3 %’P‘?‘spﬁe@ﬁﬂt fergext, the

el astoners of rggiorgu%ﬁgcggﬁjégéﬁlﬁogl%ﬂaﬁﬁble & Bﬁﬁﬁ@{ag%tﬁggp&lgg%ﬁx ?fexlésﬁf Y

el astonmer plasticlzers | are not ural rosin
esters, oftenhevehgrpuedbise campests wigchymiten dimgingghe shevenanguneg 4s gapabler of

Cos ne. o b olndsReoibe hSRED Sheichl Sndier niPlbiS! oo vhuehb e of
15 tally oil chihf gurPRaie BeyddMs héle BB BnRlvaPiRdd e/ sityek, B8fis

rosins, methyl esters of rosins, partial’ly hydrogenated nmethyl "esters of
rosins and pevansaliyt disintegrated te lwnps or pasicles widchere nedbuger resignizable as

i pha. i nene R ESH AL B o8 eeRBn® oF o3l BEREY deBhdhbR e
any suit abl epclgiieinedd basfbited beiddacedby Plysiddlefasibal GRhGk ehpehane light

pl asticizers wll vary depending on the specific achl i cation, and on t'he
type of lel agiodiie( By chenisgl f3sters such as hydrolysis caused by a change in pH or by the

action of enzymes capable of degrading the polymers. In other useful embodiments

all of the polymer components of the gum base are environmentally degradable or
biodegradable polymers.

20 Suitable examples of environmentally or biologically degradable chewing gum base
polymers include degradable polyesters, polycarbonates, polyester amides,
polypeptides, homopolymers of amino acids such as polylysine, and proteins
including derivatives hereof. Particularly useful compounds of this type include
polyester polymers obtained by the polymerisation of one or more cyclic esters as

25  disclosed in US patent No. 5,672,367 which is incorporated herein by reference.
These polymers include polymers based on one or more cyclic esters selected from

lactides, glycolides, trimethylene carbonates and ¢-caprolactone.

In the present context, useful natural elastomers include the elastomers listed in Food
30 and Drug Administration, CFR, Title 21, Section 172,615, as "Masticatory
Substances of Natural Vegetable Origin” including natural rubber compounds such

as smoked or liquid latex and guayule and other natural gums including jelutong,



A chewi ng gum base fornul ation may, if desired, include one or nore
fillers/texturisers including as exanpl es, magnesi um ay&rpErpri 266y bonat e,
sodi um 25 sul phate, ground |inmestone, silicate conpounds such as nagnesi um
and al um Wion076i2pi cat e, kaolin and clay, alum ni um oxi de, pSt/bkoi/AyIyOXi de,
talc, titanium oxide, nono-, di- and tri-calcium phosphates, cellul ose

pol ymers, such as wood, and conbinationsjghereof. 30 The
fillers/texturisers may al so include natural organic fibres such as fruit

t abl fi ' ' | ul d I nat i t f 22
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e.g. sucrose polyesters including those di sclosed in WO O Ich is
i ncor por at ed ¢léstemar mpdr adturad relasomer| teneentrativne gamatdegerding i anc kwheiheg the
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c.
palmtic, oleic an i nol ei ¢ aci ds i nations thereof. As used

| i , and
herein the telﬁlﬁto%ﬁb@iﬂamaséﬂé@ﬁdglh@l%@@tamdisﬁgﬂedi ent, which softens the gum
base or chewi ng gum fornul ati on and enconpasses waxes, 10 fats, oils,
enul sifiers, surfactants and solubilisers. To soften the gum base further

and to provi da dctondaitl withelie ivashiong therebp@ing ®8n badei cobposients Yhidilark §edUM
base a pl easant snooth surface and reduce its adhesive properties, one or

more emul si f i R§F&in; WA Igchde HneyoraEges restRoup coppRpads eomrbuting te abtain ithe an

15 t1p0f % ' . 12% ' f t
base Noidh! dbsly TR BMOE L HiberieR B RRY s hidsloisfel B A Blonfl bPBREUT
acetic acid emtreibsse cmpusitborarinl tith pleysne contest, afefieldiliiteménplasticdfire fclude,

acetyl at ed no and di gl ycerides sugar esters of edible fatty acids, Na-,
K-, My- and -tgfee%‘?ti’f"g’é%/dcq‘)eﬁ‘?ti“ﬁ‘i Fpsin §Reas QR R ateed todstostcr suma mokding e are

exanpl es of coRURMS Aed bsied Gﬁlﬂa?ﬂiillérg'hg?l%geﬂ%%&%%ﬂ el 9 hpe

chewi ng gum base. In case of the presen ol ogi calTy or
phar maceut i capdlymemsddvensinigglyderohesters afgfartindly disledsed rdsins @lyratdtesters ofray

o o® 15°" 1} oARSiab SenltRiilol SLides B PasHarsy Hydrdgensisd Fosiths, Hetiyt ester
of rosins, partially hydrogenated methyl esters of rosins and pentaerythritol esters of
rosins. Other useful resinous compounds include synthetic resins such as terpene
resins derived from alpha-pinene, beta-pinene, and/or d-limonene, natural terpene
resins; and any suitable combinations of the foregoing. The choice of elastomer

20 plasticizers will vary depending on the specific application, and on the type of

elastomer(s) being used.

A chewing gum base formulation may, if desired, include one or more
fillers/texturisers including as examples, magnesium and calcium carbonate, sodium
25  sulphate, ground limestone, silicate compounds such as magnesinm and aluminium
silicate, kaolin and clay, aluminium oxide, silicium oxide, talc, titanium oxide,
mono-, di- and fri-calcium phosphates, cellnlose polymers, such as wood, and

combinations thereof.

30 The fillers/texturisers may also include natural organic fibres such as fruit vegetable

fibres, grain, rice, cellulose and combinations thereof,



di spersion and rel ease of the active ingredient. 25 Waxes and fats are
conventional ly used for the adjustnent of the consi st enG:pFRkBER005
softening of the chewi ng gum base when preparing chewi ng gum bases. In
connect i oMOWROP62Re present invention, any conventional |y psgdkafighsi t abl e
type of wax and fat nmay be used, such as for instance rice bran wax,

pol yet hyl ene wax, petroleumwax (refined par affin and mcrocrystalline
wax), paraffin, bees' wax, 30 carnauba waX, candelilla wax, cocoa butter,
degreased cocoa powder and any suitable oil or fat, as e.g. conpletely or
partially hydrogenated vegetable oils or conpletely or partially

hydrogenat ed QigufPbhast Fhisnyl2fon sy, HYBERréle Wi tﬂgé’ﬁ%g’éﬁ%’%‘%%ﬁﬁg %g% eéz

In a further enmbodi nent of the present | nvention
Furt her nor e, arhmsorgwafibeere efgo swarbsetfodyestessyincludingothoseddiseiosed inhWOhG0/psFesent

5 invention, conptise colqrants. gnd I tener,s such as FD&C-type. dyes and

| akes, fruit @HgB {Felélg??Bfﬁgﬁgﬁ?fPlgg{Ys{eﬁ/‘?fﬁcgnqa[}Wdﬁl)(&pg@agﬁddfa& @m&dma talow,

t hereof. Burt setel! and ' lg_#ﬁ-b c t St I gl ts,
e.g. butylate h?/gc?r oxyt?)ll1 ugﬁlglam?B ) E%%tﬁ’{h Qﬁ%gr oxyocialr?f ?@W%ﬂi@ﬂ g@h&%{‘
propy! gal | at enennsteatdopiizeerph friaetdte, pecithin, wadriovedi- ddl Figtyoides sckiytutedf

chewi n um b royl atiqns ich in the esent . Qne-step . process are
admi xeg \?\II th I%%g%flﬁﬁgaﬁ?h %ﬁﬁl *t‘%ege-%ss T ﬁgﬁmﬁﬁi BWI%éﬂav]é‘E elgs"ﬁ’ atd al |y
dependi ng on cobsbipichs Gerass, PsOekeE thekdin R ﬁhﬁpﬁ?ﬁéhe@'n?gﬁgnét&emggtgr&ﬁ&t,

masticatory and ot her sensory characteristics of the final pro

However, typiVeFh sefiensnige Suphdpsy aetbgming gmtfhanelbber agd enbempasssmuaest S
are: 5 tQqgnl0 el. . 4 S t.0 55% el astoner plasticizer, 0 to
50% fil | g?/tg;‘/‘?suér"?sgé’rg‘,ﬂ%ﬁ%% S&%%Elgg?%ﬁ‘i‘r‘mg?%&o to 1% of mscellaneous

i ngredi ents such as . antioxidants, colorants, etc. 20 In accordance with
the invention, the one-step process involves that gum base conponents as

described abo\SOA¥ER hoauBdashiusther sAdPPEEdh Mathusater bmdingampprytiesy which
additives. |Rohfig (P RSERA bEQY Fihsant Bfiodth srade W RS AU 2HHLLE Ypelehs USed

to
one or more emulsifiers is/are usually added to the composition, typically in an

15 amount of 0 to 18% by weight, preferably 0 to 12% by weight of the gum base.
Mono- and diglycerides of edible fatty acids, lactic acid esters and acetic acid esters
of mono and diglycerides of edible fatty acids, acetylated mono and diglycerides,
sugar esters of edible fatty acids, Na-, K-, Mg- and Ca-stearates, lecithin,
hydroxylated lecithin and the like are examples of conventionally used emulsifiers

20 which can be added to the chewing gum base. In case of the presence of a
biologically or pharmaceutically active ingredient as defined below, the formulation
may comprise certain specific emulsifiers and/or solubilisers in order to enhance

dispersion and release of the active ingredient.

25  Waxes and fats are conventionally used for the adjustment of the consistency and for
softening of the chewing gum base when preparing chewing gum bases. In
connection with the present invention, any conventionally used and suitable type of
wax and fat may be used, such as for instance rice bran wax, polyethylene wax,
petroleum wax (refined paraffin and microcrystalline wax), paraffin, bees' wax,

30 camauba wax, candelilla wax, cocoa butter, degreased cocoa powder and any
suitable oil or fat, as e.g. completely or partially hydrogenated vegetable oils or

completely or partially hydrogenated animal fats.




desi gnate any conponent, which in a conventional two-step process is added
to the separately produced and pre-nelted or -heated SyErPRSBERRIG M) OF
proportion of 25 such conventionally used additives are water sol uble, but
wat er - i nsob obbmw229conponent s, such as e.g. water-insol ubl epCiraaunbng
conmpounds, can also be included. In the present context, chew ng gum

addi tives include bul k sweeteners, high iBtensity 30 sweet eners,
flavouri ng agents, softeners, enulsifieré col ouring agents, binding
agents, acidulants, fillers, antioxidants and other conponents such as 22
SEPTEMBER 2005 WD 02/ 076229 PCT/ DKO2/ 00202 13 pharnaceutically or

Fi ni shed- choll AGUYEH e HERHaReT Skl ot RLP R SRR HaiE8: bot n cugar

and non-sugar conponents. Bulk 5 sweeteners typically constitute from
about 5 to about 95% b |ght of the chewing qum nore typically about 20
to about 809FBYheHENcsHt the EHing basyy fermrdainng yaye| 1§ haccosianes ewidtu nthe Lsmssent

sugar sweete 10
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nal t ose, dextiid Wegethble r@dn@ss,, tifaniuag dfoxdde, arll tebinates theredr FurftﬁelﬂQIseﬁﬂ

| evul ose, gal actose, corn syrup SO|IdS and the |ike, alone or

conbi nat i on. CEYIBE M @&W eEinpseRfs dacludeapioxisisals, §we Subiated hﬂ-ﬂﬁ‘éﬁ@?@ﬂul

Al cohols suohohD sy ] opvaRsH gt " (RrB0F Bnyyaler el (bR Oabhe

mal titol, isprméﬂvahveserythrltol | actitol and the Ilike, aI one or in
conbination. High intensity art ificial sweeteni ng agents can al so be used
al one or *fn conmbination 20 with the above sweeteners. Preferred high

intensity S\A@ﬁ&‘%ﬂﬁl@%m@ﬁ'd{%ﬁwﬁwgﬁ %Wﬁﬂhhﬁhbﬁg“mgﬂ%@éﬁéﬁn%@g%% and
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ot herw se masticatory and oiher sensory characteristics of the final product. However, typlcal

15 ranges (% by weight) of the above gum base components are: 5 to 100% elastomeric
compounds, 5 to 55% elastomer plasticizer, 0 to 50% filler/texturiser, 5 to 35%
softener and 0 to 1% of miscellaneous ingredients such as antioxidants, colorants,

etc.

20 In accordance with the invention, the one-step process involves that gumn base
components as described above are loaded into a mixing apparatus with chewing
gum additives. In the present context, the term "chewing gum additive” is used to
designate any component, which in a conventional two-step process is added to the
separately produced and pre-melted or -heated gum base. The major proportion of

25 such conventionally used additives are water soluble, but water-insoluble
components, such as e.g. water-insoluble flavouring compounds, can also be
included,

In the present context, chewing gum additives include bulk sweeteners, high intensity
30 sweeteners, flavouring agents, softeners, emulsifiers, colouring agents, binding

agents, acidulants, fillers, antioxidants and other components such as



25 control the release of at |east a portion of the artificial sweetener.
Techni ques such as wet granul ation, wax granul ation, SNEYENRLRYes SPray
chilling, fluid bed coating, coascervation, encapsulation in yeast cells
and fibrewextowzeon nmay be used to achieve desired rel easgrpkozo0202
characteristics. Encapsul ati on of sweetening agents can also be provided
e.g. using as the encapsul ati on agent anot her chew ng gum conponent 30
such as a resinous conpound. 22 SEPTEMBER®005 WD 02/ 076229 PCT/ DKO2/ 00202
14 Usage |level of the artificial sweetener will vary considerably dependi ng
e.g. on factphesmancaticaly pobielupicalily dctiee suteineas Ithatlodher AesitRd Hap&tiedesi I ed
sweet ness ofréh§ Eécf) uct, level and type of flavour used and cost

consi der at i ort8® 1H50Rd cheyang gpmprofusiel © of artificial sweetener nay vary
from about 0.02 to about 8% by weight. Wen 5 carriers used for

encapsul ation are included, the usage |evel of the encapsul ated sweetener
wi || be propdivtableabelky siieetheers iGclmie rimtl magaofand ugarsupat/ @mpoaents UBalk
svveetenerz can bte used .i& t he chev\%n%‘agﬁmgor?l ation processed in
accordanc@ W{HCPHE 21’1?1‘9 B FORSLLURFPRY 2094t 7 J0 2kt 93¢ by Heishia the diswingvi de
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Exanpl es of dfdthe gahoric bul ki ng agents include pol ydextrose, Raftil ose,

Raftilin, fluctooligosaccharides (NutraFlora), palatinose
ol i gosacchari ded; guar gum hydrolysates (e.g. Sun Fiber") or indigestible

dextrins (e.gjsehilkesf0iidelenersHR¥8yRharidelordiRRE 50%03%5@%‘??%313}(#{% ﬁlgnt >

can be used. Further chew ng gum additives which may be in
chewi ng glm i chewingp gute 88 eticludingh dup rmed dimitpd do.e secrpses | deddizosy rihaitdsant s

and/ or solubijjsers chall en, pharmaceut.i cal | v osnetically or
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surfactants tgrupesolidsindshslikd)Riohk $€ fbcdnibidatid¥eWi Ng gum - conposi tion
according to the invention reference is made to H P. Fiedler, Lexikon der

Hi | fstoffe fair Pharmacie, Kosnetik and ' Angrenzende Cebiete, page 63-64
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15 include, but are not limited to, other sugar alcohols such as mannitol, xylitol,

hydrogenated starch hydrolysates, maltitol, isomaltol, erythritol, lactitol and the like,

alone or in combination.

High intensity artificial sweetening agents can also be used alone or in combination
20 with the above sweeteners. Preferred high intensity sweeteners include, but are not
limited to sucralose, aspartame, salts of acesulfame, alitame, saccharin and its salts,
cyclamic acid and its salts, glycyrhizin, dihydrochalcones, thaumatin, monellin,
sterioside and the like, alone or in combination. In order to provide longer lasting
sweetness and flavour perception, it may be desirable to encapsulate or otherwise
25  control the release of at least a portion of the artificial sweetener. Techniques such as
wet granulation, wax granulation, spray drying, spray chilling, fluid bed coating,
coascervation, encapsulation in yeast cells and fibre extrusion may be used to
achieve desired release characteristics. Encapsulation of sweetening agents can also
be provided e.g. using as the encapsulation agent another chewing gum component

30  such as aresinous compound.



Ani onic, cationic, anphoteric or non-ionic solubilisers can be used.
Suitable 25 solubilisers include |ecithins, polyoxyethy sEpeESMBER 0L,

pol yoxyet hyl ene sorbitan fatty acid esters, fatty acid salts, nono and

di acetyl WA0247¢2@%acid esters of nono and di gl yceri des ofPngbib:mﬂﬂtwty
acids, citric acid esters of nono and diglycerides of edible fatty acids,
saccharose esters of fatty acids, polyglygerol esters of fatty acids,

pol ygl ycerol esters of interesterified castor oil acid (E476), sodium

t | -1 at yj,at ] ul f d sorbit t f fatt
acias and pol YoeAERsh 3FBls Al Snabtiadt 3R, Prierdbly hraidiatioa ol o

under the traﬁetofbamhcﬁw HIORIE, the RivRElen&ORPRE YWIRERA! delily
propyl ene oxide (e.g. products sold under 22 SEPTEMBER 2]}%%&% ggé%Q
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for instance polyoxyethyl ene(8) stearate an @gol yoxyet hyl ene( 40) s% ear at e,
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edible fatty aC| ds tgltl’l c acid esters of ,nono and diglycerides of edible
fatty acids, 2ABeRpIsngar oy alditel salgiingm | auryl sul f at e,

pol yoxyetltayl at ed hydrogenat ed castor oil, blockcopol ymers of ethyl ene oxide
and propyl eneoxi de and pol yoxyet hyl ene fatty al cohol ether. The
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conpounds. The expressi o solubilis In the present_text to
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t he
15  other low calorie-bulking agents can be used.

Further chewing gum additives which may be included in the chewing gum mixture
processed in the present process include surfactants and/or solubilisers, especially
when pharmaceutically, cosmetically or biologically active ingredients are present.
20 As examples of types of surfactants to be used as solubilisers in a chewing gum
composition according to the invention reference is made to H.P. Fiedler, Lexikon
der Hilfstoffe fiir Pharmacie, Kosmetik und "Angrenzende Gebiete, page 63-64
(1981) and the Hlsts of approved food emulsifiers of the indijvidual countries.
Anionic, cationic, amphoteric or non-tonic solubilisers can be used. Suitable
25  solubilisers inciude lecithins, polyoxyethylene stearate, polyoxysthylene sorbitan
fatty acid esters, fatty acid salts, mono and diacetyl tartaric acid esters of mono and
diglycerides of edible fatty acids, citric acid esters of monc and diglycerides of
edible fatty acids, saccharose esters of fatty acids, polyglycerol esters of fatty acids,
polyglycerol esters of interesterified castor oil acid (E476), sodium stearoyl-latylate,
30 sodium lauryl sulfate and sorbitan esters of fatty acids and polyoxyethylated
I:tydrogenated castor oil (s.g. the product sold under the trade name CREMOPHOR),
block copolymers of ethylene oxide and propylene oxide (e.g. products sold under



tenperature throughout the entire operation can be kept at a relatively |ow
| evel such as it will be described in the follow ng. mE@TEﬁB@iZ 05

advant ageous feature with regard to preserving the aroma of 3

fl avour i W@ iedAg3hent s whi ch may be prone to 25 deterior at?‘é"HDKPZ’PHZQher
tenperatures. Aroma agents and flavouring agents which are wuseful in a
chewi ng gum produced by the present procgss are e.g. natural and synthetic
flavourings (including natural flavouri ngs) in the formof freeze-dried
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coffee, cho | I'a rape e, l1me, ment i quori ce,

caramel aro lydnqmﬁyylaremman@aaﬂeﬁtarswal nut , cashew hazel nut aI nmonds,
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15 "solublhg/er“ is used in the present text to describe both possibilities, the solubiliser

used must be suitable for use in food and/or medicine.

In the presence of an active ingredient the chewing gum may preferably also
comprise a carrier known in the art.

20
One significant advantage of the present one-step mixing process is that the

temperature throughout the entire operation can be kept at a relatively low level such
as it will be described in the following. This is an advantageous feature with regard
to preserving the aroma of added flavouring components which may be prone to
25  deterioration at higher temperatures. Aroma agents and flavouring agents which are
useful in a chewing gum produced by the present process are e.g. natural and
synthetic flavourings (including natural flavourings) in the form of freeze-dried
natural vegetable components, essential oils, essences, extracts, powders, including
acids and other substances capable of affecting the taste profile. Examples of liquid
30 and powdered flavourings include coconut, coffee, chocolate, vanilla, grape fruit,
orange, lime, menthol, liquorice, caramel aroma, honey aroma, peamut, walnut,

cashew, hazelnut, almonds, pineapple, strawberry, raspberry, tropical fruits, cherries,



used in an érrbdnt df fromO.01 to about 30% by wei ght of the final product
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Various synthetic flavours, such as mixed fruit flavour may also be used according to
the present invention. As indicated above, the aroma agent may be used in quantities
smaller than those conventionally used. The aroma agents and/or flavours may be
used in an amount of from 0.01 to about 30% by weight of the final product
20  depending on the desired intensity of the aroma and/or flavour used. Preferably, the
content of aroma/flavour is in the range of from 0.2 to 3% by weight of the total

composition.

In one embodiment the chewing gum composition processed in a one-step operation
25 according to the invention comprises a pharmaceutically, cosmetically or
biclogically active substance. Examples of such active substances, a comprehensive
list of which is found e.g. in WO 00/25598, which is incorporated herein by
reference, include drugs, dietary supplements, antiseptic agents, pH adjusting agents,
anti-smoking agents (e.g. nicotine) and substances for the care or treatment of the
30  oral cavity and the teeth such as hydrogen peroxide and compounds capable of
feleasing urea during chewing. Examples of useful active substances in the form of

antiseptics include salts and derivatives of guanidine and biguanidine (for instance



stannous fluoride), phosphates, carbonates and sel enium Further active
substances can be found in J. Dent.Res. Vol. 28 No. 23;qidGEmMbBER28¢5L, 1949.
Exanpl es of active substances in the formof agents adjusting the pHin the
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30 gum | n geRfdyRgxyliag.mphenols y(5.g athyamd- grefomopbesolnicrésel), dpsaciionphéne,

carried out : | i ng, 22 PTEMB 005 02/ 076229
b D02/ Q0203 THFAREE ool IO Pilbashts, Horlre, Srsofordorpiaine,
particul ar t yiehlofocgiauwiongeigualts); aldoholp'(8@edisbidrabedzyll NeshdLhpeRYDRlcyndIN any
conventi onal t‘%\ge of kngadi nngléor m xi ng vessel such as e.g. a kettle

provi ded wi t PHSPYYeEEanehrherylethanal).clqlso Martindale: The fxpr Pbaunaeopeeipd8tar s,

‘whi ch are ca h e | X} e eW: NG

conponent s t(in)@1 g&r@ag’%éé ?4 ﬁ%gewne&pu@t%ﬁcgbéb%éééﬁnh%@%uﬁ&s thqé‘ﬁ’g%a B’SE%T bly
to carry out sahibdityhwiste asneumirdpmpsadiee¢for rigstaicet Munihiam Potagiih $iSHHAGe an
shear st ress Iﬁ@{ag{)aju %;é par tu? i ncl udi ng an,_ extruder apparatus.

Pr ef er abl @ t xzﬁé s8Pd lts, Fpmpesxed Ml R d$eain POsRs h bagur,

- heati ng | ackQronR&hMidoh ne Gl r CJ lL.ated around
the m xi ng space, olrnurf%' Egg{ﬁ%gﬂ%’gﬁgﬁggéta%eﬁépmé&t Egmt%l{rlr(goelﬁrage?’uré’%?g set

initially at (aoppsnpdenids; ecoppet lvelphata)) Jeadyfsil3ee, AREgndsium pscefieny edtassiun,

ol notomer o OPBsROEISr bR B ST Shir sk ol COPPOREBO Brosessed.
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15 fluorine (such as sodium fluoride, sodium monofluorophosphate, aminofluorides,
stannous fluoride), phosphates, carbonates and selenium. Further active substances
can be found in J. Dent.Res. Vol. 28 No. 2, page 160-171,1949.

Examples of active substances in the form of agents adjusting the pH in the oral
20 cavity include: acids, such as adipinic acid, succinic acid, fumaric acid, or salts
thereof or salts of citric acid, tartaric acid, malic acid, acetic acid, lactic acid,
phosphoric acid and glutaric acid and acceptable bases, such as carbonates, hydrogen
carbonates, phosphates, sulphates or oxides of sodium, potassium, ammonium,
magnesium or calcium, especially magnesium and calcium.
25
In accordance with the invention, the present one-step process comprises, subsequent
to or during the step of charging, in any appropriate order, all of the gum base
components and all of the chewing gum additives into a mixing apparatus, a step of
operating the apparatus under atmospheric pressure conditions to obtain the chewing
30 gum. In general terms, a typical one-step batch mixing operation is carried out as

described in the following:



the range of 45 to 60C. It is preferred that the tenperature does not rise
substantially 15 during the m xing operation, e.g. not2y5upeEMEER 20020C. I n
preferred enbodi nents, the tenperature does not exceed about 60C at any
poi nt in WH¥GEPng the batch mixing process. Typically,PECHDKo2A020g
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conventi onal non degra e gum ra*
the range of 45 to 60°C, It is preferred that the temperature does not rise substantially

15  during the mixing operation, e.g. not more than 5-20°C. In preferred embodiments,

the temperature does not exceed about 60°C at any point in time during the batch

mixing process.

Typically, the mixing process starts with mixing of the gum base components in the
20 quantities that have been weighed out, and the processing of these components
continues for 1-30 minutes, such as 5-20 including about 10 minutes following which
the sweetening component(s) in powder form or in liquid form is/are added.
Typically, the time period for dosing of sweeteners and the subsequent processing is
in the range of 1 to 20 minutes such as in the range 2 to 15 minutes, e.g. about 7
25  minutes. When polymers of a high molecular weight is used, it may be reciuired to
extend the mixing period to e.g. up to 40 minutes, optionally while cooling the
mixing space of the mixing apparatus.
However, it should be noted that the mixing step may be extended to a certain degree
in time when applying conventional non-degradable gum base raw materials.
30
The flavours and the remaining chewing gum components are typically added to the

mixing apparatus still being continuously operated following the addition of
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cores, sticks, ba Fé, cubes, cylinders and any ot her desired shape,
optionally followed by coating and polishing processes prior to packagi ng.
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refers %pafﬁ‘?‘&%‘feéﬂtﬁh?'ﬁéQEBQRBQI‘P%W&@%% §iep mey besylendedion eoraisdagre of

tFo i ! ' A = :
e | nventi ongihL@Rhéy aﬂﬂhn&léﬁnﬂﬁlﬁoﬁag%?%ﬂegﬁg%g #@%ﬁe%ﬁg@%ﬂsl nuous
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in the range of 1-10 minutes, such as 2 to 8, typically about 5 minutes. All resins and

sweetening powder form are added, and the processing continues for 10-60 minutes,

20 such as 20-40 including about 30 minutes.

The flavours and the remaining chewing gum components are typically added to the
mixing apparatus still being continuously operated following the addition of
sweetener and mixing hereof into the gum base component, and mixing is continued

25  for a further 1 to 30 minutes, such as 10 to 20 minutes, typically about 15 minutes.

When the kneading/mixing step is completed, the resulting chewing gum mass is
recovered from the mixing vessel and e.g. transferred to a cart, tray or the like as it is
conventional in industrial chewing gum manufacturing and the gum 1ass is
30 processed further into finished chewing gum products using conventional steps

herefor which are generally known in the art including forming of the chewing gum



of the screw type mxer is preferably within the range of 40 to 80C such as
in the range of 50 to 70C throughout the entire m Xi ng HPFEMBERR004 N
preferred 15 enbodi nents, the tenperature does not exceed about 60C during
t he cont iMO&#&97624 xi ng operation. The invention will now RCTREEM0RED i n
the followng, non-limting exanples and the draw ngs wherein 20 Fig. 1 is
a representation of initial phase sensorygrofile analyses of chew ng gum
prepared using the one-step process in conparison with chewi ng gum prepared

. I : : -2 ' hew i
2t vo- Stop. HRBCCEE IRy T GuPeb AN B P AT PR oA S gt BAED,
BDP- | BDP- 2 | o | | = cess with an equal

oL CH g Rl PRRLE: LR T Do R dlelley

m xture of degradable 1 and BDP2,
respectively, BDP-2 prenelted designates a chewing gumprepared in a

two-step pro S usi S the qum base, pre- nelted degradabl e pal yner BDP2,
and BDP-2 ong‘-ﬁ@?"gﬁs &@’giagﬁﬁ ggscgp@%ﬁ%ntagdﬁﬂqes%ragm F%%éF %Véntsl?‘gﬁe Focess
accor di ng5t 0 dafgeulA%eRtd O | i 5 : 2,
e OEPTEN A BeRSu A UPtd Bifch HBLA DAL fiCcophd ogpggﬁgé@gggb)ém ot

r epr esent at i dhe ofie-step eninigi roeesp hais @ostimens prasessi where shedrystress sfapblied to

chewing guns yeferred to.in.Fig.1l, Fig. 3 is a representation of en hase
sensory prof itf'%g‘élﬁeha%&d% m?wgmﬂmerﬁguﬁ&ﬁbam?“f & PRt Y"merFaFibﬁ.o%,ﬂngi g.
4 is arepr e%ﬁgl@bmmatﬁigwﬁdawmbtrbaﬁngaag& tHRASAENIRB A ESBRG ofthe BREW NY

guns referred to in Fig. as BDP-2 prenelted and BDP-2 one-step,
respect i vel y,type- 76 ifjsghe case avith 4 aielooransten progesshibgitergpiratuee issndintrobedins e

om0 gl ffunt YA, IR 6L Sl el e

showi ng end plokarerscingavishonn edayliag aokmbbratied Gt ftyXiaiage the polymers or any
other component that is heat sensitive. Thus, the temperature in the mixing chamber
of the screw type mixer is preferably within the range of 40 to 80°C such as in the
range of 50 to 70°C throughout the entire mixing operation. In preferred

15 embodiments, the temperature does not exceed about 60°C during the continuous

mixing operation.

The invention will now be described in the following, non-limiting examples and the
drawings wherein
20
Fig. 1 is a representation of initial phase sensory profile analyses of chewing gum
prepared using the one-step process in comparison with chewing gum prepared by a
conventional two-step process. GB-2 designates a chewing gum made in a two-step
process using the gum base designated herein as gum base B, BDP-1/BDP-2 is a
25 chewing prepared using a one-step process with an equal mixture of degradable
polymers designated herein as BDP1 and BDP2, respectively, BDP-2 premelted
designates a chewing gum prepared in a two-step process using as the gum base pre-
melted degradable polymer BDP2, and BDP-2 one-step designates a chewing gum
prepared in a one-step process according to the invention, using non-melted de-
30 gradable polymer BDP2,




15 referred to in Fig. 1 as BDP-2 prenelted and BDP2 one-step,
respectively, Fig. 7 shows the hardness (N] as neasur er} SEPTEMIBER 20¢55t r on

i nstrunment of %i) the chewi ng gum of Exanple 7 herein (BDP 2 (one-step))
and (ii) VRLZORERP ng gum of Exanple 3 herein (BDP 2 (prem@T/BEDIG028d 20
Fig. 8 sunmarises data describing the Theol ogi cal properties (storage
nmodulus G, deternmined by a rheoneter, type ARLOO0 from AT Instruments of
the chewing guns referred to in Fig. 1 as BDP-2 prenelted and BDP-2
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base pol ymer st'&n }?aﬁe‘leBﬁf’S%Pt%?”cBﬁ\}’étﬁ&P%#ﬁF R -§?‘§693br95@§s“\ﬂﬁ’§?%i°ﬁ tgﬁe
gum base is pglﬁqqﬁggu@g}é}gng@toqglﬁi%il ng wth chewing gumadditives. Fig. 9
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vi scoel astic region (LVR)) show ng storage nodulus G, determ ned by a

rheoneter, 30.type ARLIO00 fr.om AT Instrunents of. different conventional
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conventi oal def@reditt8n PIEESS, 22 SEPTEMBER 2005 WO 02/ 076229

PCTI DKO2/ 00202 22 wherein the different gum bases are prepared prior to
adm xing with chewing gum additives. Fig. 11 is a representation show ng
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Fig. 6 is a representation showing end phase sensory analyses of the chewing gums

15  referred to in Fig. 1 as BDP-2 premelted and BDP2 one-step, respectively,

Fig. 7 shows the hardness [N] as measured using an Instron instrument of (i) the
chewing gum of Example 7 herein (BDP 2 (one-step)) and (ii) the chewing gum of
Example 3 herein (BDP 2 (premelted)), and
20
Fig. 8 summarises data describing the rheological properties (storage modulus G,
determined by a rheometer, type AR1000 from AT Instruments of the chewing gums
referred to in Fig. 1 as BDP-2 premelted and BDP-2 one-step, respectively, and a
chewing gum comprising non-degradable gum base polymers and made by a
25  conventional two-step process wherein the gum base is prepared prior to admixing
with chewing gum additives.

Fig. 9 and 10 summarises data describing the rheological properties (linear
viscoelastic region (LVR)) showing storage modunlus G*, determined by a rheometer,
30 type AR1000 from AT Instruments of different conventional chewing gums made by

an one-step process and for comparison made by a conventional two-step process,




EXAMPLE 1 20 Preparation of chewing gumw th pepperm nt taste containing
degradabl e gum base pol yners using a conventional twond@@RENERRSSSs Wher ei n
the gumbase is nelted prior to mxing (reference test) In this exanple, a
degr adabW® P&17¢38r as defined in US 5,672,367 and obt ai ne8CHPpE02H0202

pol ynerisation of cyclic esters and having unstabl e bonds that can be
broken hydrolytically or under the influesce of |ight, was used as the gum
base part. In the following, the polyner is designated as BDP 1. Prior to

m xing with the chew additives as |isted below .the gum base.pol ynmer
"o 5ot t enod MRETTL G, diterdto s biREs B BEOHES SFON P RTIRS WG SHuLE £l
pre-nelted gugaikase was charged together with about one third of the anount

of sorbitol into a conventional double signa blade m xer (Krupp, Werner &
Pfl ei derer 22 SEPTEMBER 2005 WD 02/ 076229 PCT/ DK02/ 00202 23 GrbH, GCer nmany)

provided with.t bl ades inside.the kettl,e.,bow , each in the shape.. of, the
Petter » 2 Fife N Bareptai diras Hiiel paashiens S hplsies O p SRR pafle o
1 to 110 5rpghevifg! filrf RFREId TN, sanlie (OREGdDhASIStePT HBEeWP And Cdneddter
rotation of 50 rpm ~ Subsequently, the remaining chewi ng gum additives as
listed in theespedtlyTable 1 5 was added under m xing conditions at the

I ndi cated points in tinme. The conposition of the chewi ng gum formul ation
and the m xing conditions are sunmarised in the below Table 1: Table 1.

Conposi ti on &fg. ahewk Rgpresemtativh Bhawiag ebingsllidie ghadabhsory uialyrs of a thewinger

BDP 1 and m xing conditions IngredientParts (weight)Time (mn.)Tenp (C) BDP
140. 46060 SokBbmtrsferisd i@ as 2npls d@ébmwtmpmgm& prssftgRIesprotelSor bi t ol
pomder13166258

{

Fig. 13 is a representation showing end phase sensory analyses of a chewing gum

referred to as sample (standard two-step process) and one-step, respectively,

Fig. 14 is a representation showing in vivo release of nicotine. The graph includes
15 nicotine chewing gums prepared as a conventional two-step process and one-step,

respectively.
EXAMPLE 1

20  Preparation of chewing gum with peppermint taste containing degradable gum
base polymers using a conventional two-step precess wherein the gum base is

melted prior to mixing (reference test)

In this example, a degradable polymer as defined in US 5,672,367 and obtained by
25 polymerisation of cyclic esters and having unstable bonds that can be broken
bydrolytically or under the influence of light, was used as the gum base part. In the
following, the polymer is designated as BDP1. Prior to mixing with the chewing
additives as listed below, the gum base polymer was softened/melted in a 100 °C
water bath for 30 minutes. |
30
The pre-melied gum base was charged together with about one third of the amount of
sorbitol into a conventional double sigma blade mixer (Krupp, Werner & Pfleiderer



Sor bi tol powder 13. 46455 Pepperm nt 1. 54656 Menthol (crystal)O0.31656 Ment hol
powder 0. 37758 Pepperm nt powder 0. 19758 Ment hol powder 022k PTBMBER 2005

Aspart ame0. 19858 Acesul fane0. 1858 Xylitol 10. 81058 Tot al 100. 01258 EXAMPLE 2
22 SEPTEMBERZOTB%? WO 021076229 PCT/ DKO2/ 00202 24 Prepar at iP6€A/Rf020020% ng gum
W th pepperm nt taste containing degradable gum base polyners using a
conventional two-step process wherein th%:;gum base is nelted prior to

m xing (reference test) 5 In this exanpl €,;” a chewi ng gum was prepared

essentially gﬁiﬁ? bed .in Exanple 1, _however, with the nodification that
a different 35@ sRaegranded with 5¢9 hlades ingislsithe kettle bewbzachriaghe shape
conposition i glgh'x' IS <l he bel Tahl e 2:
10 Tabl e 2. %%%ﬁ?ﬂzﬁ ’of  chew ndgf%v]\iﬁ ?%%g%rérﬁttae‘%?%é&gﬁgﬁ r%n%’a%@wop@:ayner
BDP2, and m xpmg In dhidi dxiperimeht) ghe dnebie Béade smixer ivglRt T ab® rbeation of )

BDP240. 46063 rbitol powder 13, 26063 Lecithin0, 20263 Lycasi ne5. 7726
Sor bi t ol pom@%i%qu&%%éggcwwwg dWierg gum Ag4dyepap bisterinthe BelewsTable 1

5  was added under mixing conditions at the indicated points in time. The composition
of the chewing gum formulation and the mixing conditions are summarised in the
below Table 1:

Table 1. Composition of chewing gum with pre-melted degradable gum base

‘ 10 polymer BDP1, and mixing conditions

Ingredient Parts (weight) Time (min.) Temp (°C)
BDP1] 40.46 0 60
Sorbitol powder 13.26 0 60
Lecithin 0.20 2 58
Lycasine 5.77 2 58
Sorbitol powder 13.46 2 58
Sorbitol powder 13.46 4 55
Peppermint 1.54 6 56

(‘ Menthol (crystal) 0.31 6 56
Menthol powder 0.37 7 58
Peppermint powder 0.19 7 58
Menthol powder 0.19 7 58
Aspartame 0.19 8 58
Acesuifame 0.1 8 58
Xylitol 10.8 10 58
Total 100.0 12 58

EXAMPLE 2



Ment hol (crystal)0.31663 Ment hol powderQ. 37761 Pepperm nt powder 0. 19761
Ment hol powder 0. 19761 Aspartanme0. 19859 Acesul . fane0. 1853p¥rkMeRRbEss81061
Total 100.01258 22 SEPTEMBER 2005 WO 02/ 076229 PCT/ DK02/ 00202 25 EXAMPLE 3
Pr epar at i¥68 98#76¢Hewi ng gum wi t h peppernint taste contai ni REWBKOHWgeadabl e
pol ymers using a one-step Ong process according to the invention 5 In this
exanple, the step of pre-nelting the gum-gase was omtted inplying that a
conventional gum base desi gnated Gum base A was added directly, i.e.

Wi t hout pre- gnelti t.o.t he m xi ng, apparatus ,used i n Exanp]es 1-2 and
M xed wi th t RERHANSHT isingiait il PRBpRrmiing 435tk conalybecirenadatle um  ne
i ndi cat ed pobRéeSpblmidritusidda (RAY&ntnalewnandy RP&eQJ : Q?é’ihr{ﬁe#ugﬁn %é[ﬂ;b
non- degr adabl e gum base A, and one- ste.p m Xihg conditions |rgredientParts
(wei ght) Ti me Melted priumie mpdpg Geferbaesctesd0. 46025 Sor bit ol powder 13. 26025

Leci t hi n0. 20238 Lycasi ne5. 77238 Sor bi tol powder 13. 46442 Sor bi t ol
powder 13. 46542 Pepperm nt 1. 54643 Menthol (crystal)O0.31643

5 Inthis example, a chewing gum was prepared essentially as described in Example 1,
however, with the modification that a different pre-melted degradable polymer,
designated BDP2. The composition and the mixing conditions were as listed in the
below Table 2:

10 Table 2. Composition of chewin with pre-melted degradable base

polymer BDP2. and mixing conditions

Ingredient Parts (weight) Time (min.) Temp (°C)
BDP2 40.46 0 63
Sorbitol powder 13.26 0 63
Lecithin 0.20 . 2 63
Lycasine 5.77 2 63
Sorbitol powder 13.46 2 63
Sorbitol powder 13.46 4 63
Peppermint 1.54 6 63
Menthol (crystal) 0.31 6 63
Menthol powder 0.37 7 61
Peppermint powder 0.19 7 61
Menthol powder 0.19 7 61
Aspartame 0.19 8 59
Acesulfame 0.1 8 59
Xylitol 10.8 10 61

Total 100.0 12 58




Ment hol powder 0. 37745 Pepperm nt powder 0. 19745 Ment hol powder 0. 19745
Aspart ame0. 19845 Acesul fane0. 1845 Xylitol 10. 81046 Tot al2pPTRMBER 2805
SEPTEMBER 2005 WD 02/ 076229 PCT/ DK02/ 00202 26 ' Tenper at ure neasured
manual | y VR 28&22hewi ng gum mass before addi ng new i ngr ediGEHRIS0241202
appears, it was possible to obtain the final chewing gumusing a one-step
5 mxing process within a tine period of 2 m nutes. EXAMPLE 4 Preparation
of chewing gumwi th pepperm nt taste cont'da ning as the gum base 10 part
non- degr adab%rs using a one-step m xing process according to the

I nvention Th 2 process of Exanple 3 was used to prepare anot her
chewi ng gum conprising as the gum base part, the conponents of the gum
base designated gum 15 base B. The conposition and the m xing conditions
were as |i st Rreparatien betbewiigpuem with Jepipermint @stepaidinioy nén-degridaplegum

Fnar edi ont ParVPSE) GRS 506 3R AT REPoety SceoiiBE EE ATV IR Sor bi ¢ ol
powder 13. 36025 Leci t hi n0. 20238 Lycasi neb. 77238 Sorbitol powder13. 46442
In this example, the step of pre-melting the gum base was omiited implying that a
conventional gum base designated Gum base A was added directly, i.e. without pre-
melting, to the mixing apparatus used in Examples 1-2 and mixed with the chewing

gum additives as listed in the below Table 3 at the indicated points in time.

{ 10
Table 3. Composition of chewing gum with non-degradable gum base A. and one-
step mixing conditions
Ingredient Parts (weight) Time (min.) Temp' (°C)
Gum base A 40.46 0 - 25
Sorbitol powder 13.26 0 25
Lecithin 0.20 2 38
Lycasine 5.77 2 38

; Sorbitol powder 13.46 4 42
Sorbitol powder 13.46 5 42
Peppermint 1.54 6 43
Menthol (crystal) 0.31 6 43
Menthol powder 0.37 7 45
Peppermint powder 0.19 7 45
Menthol powder 0.19 7 45
Aspartame 0.1 8 45
Acesulfame 0.1 8 45
Kylitol 10.8 10 46
Total 160.0 12 48




Sor bi tol powder 13. 46543 Pepperm nt 1. 54644 Ment hol (crystal)0.31644 Ment hol
powder 0. 3746 Pepperm nt powder 0. 19746 22 SEPTEMBER 2005 s¢PrBxmBeRG4eO

PCTI DKO2/ 00202 27 Ment hol powder0.19. 746 Aspartane0, 19846 Acesul f arne0. 1846
Xylitol 16v@aDe&2Xot al 100. 01248 Al so with this non-degradald@E/puonidase

adm xed in a non-nelted state it was possible to obtain the final chew ng
gum usi ng a one-step m xi ng process Wt hi&a m xi ng period of 12 m nutes.
5 EXAMPLE'5 Preparation of chewi ng gum wi pepperm nt taste containing as
t he gum base, part degradabl e pol yners using a one-step mi xi ng process
accordi ng to Le@perapre fpeastiegnmrmeallynén dee pheyring emun usesd befotehndding sewnas
essentially 38 '&e@éarrpl e 4 wwth the nodification, however, that the gum
base part was ZRe envi ronnent al | y degradabl e polyester pol yner designated
BDP1 as used in Exanple 1. The conposition and the 15 m xing conditions
were as listed in the below Table 5: Table 5. Conposjtion of chewi ng gum
wi th degr adad¥SeltARpesigsét pas prisiblgip abtain the dival shewingi gum qusingnaliane sty

L1910 % Pl QELMTLTES (LTS TEIS Shofln base ol yrer 80P 140. 40025

EXAMPLE 4

Preparation of chewing gum with peppermint taste containing as the gum base
10  part non-degradable polymers using a one-step mixing process according to the

invention

The one-step process of Example 3 was used to prepare another chewing gum
comprising as the gum base part, the components of the gum base designated gum

15  base B. The composition and the mixing conditions were as listed in the below Table
4.

Table 4. Composition of chewing enm with non-degradable gum base B, and one-

step mixing conditions

20
Ingredient Parts (weight) Time (min.) Temp (°C)
Gum base B 40.46 0 25
Sorbitol powder 13.26 0 25
Lecithin 0.20 2 38
Lycasine 577 2 38
Sorbitol powder 13.46 4 42
Sorbitol powder 13.46 3 43
Peppermint 1.54 6 44
Menthol (crystal) 0.31 6 44
Menthol powder 0.37 7 46

Peppermint powder 0.19 7 46




Lycasi ne5. 77243 Sorbitol powder 13. 46243 22 SEPTEMBER 2005 WO 02/ 076229

PCT/ DKO2/ 00202 28 Sorbitol powder13.46348 Pepperm nt 1. pFpTEMIR Y5
(crystal)0.31451 Ment hol powderO0. 37551 Pepperm nt powder0.19551 Ment hol
powder 0. YeGb&07AspPar t anme0. 19651 Acesul fanme0. 1651 Xyl it ol 10pr&8D¥ko2/00202

Tot al 100. 01053 As it appears, it was possible to mx all of the chew ng gum
conponents in a one- step mxing process.within the sane tine period as in
t he correspondi ng reference two- 5 step B\émocess of Exanple 1 and without
reaching a higher tenperature in the final chew ng gum mass. |ndeed, the
final tenper Mentleolipowidae fiBalS chew ng guanass was signddicantly | ower
when using a .one-step proce EXAMPLE 6 10 Preparation of chewi ng gum

W th pepperr‘rﬁ‘??a-?aé%ece cont a?’rﬁgng as the gu?n base part de‘éﬁ adabl e pol ynmers
using a one- %tcggl ng proggss according %o the inventigh 15 The' one-step
process used in I's Exanpl e was essentially as that of Exanple 5 with the
rmdlflcatloanﬂlmAever t hat 10f8e gum base pddt was a diffedent -
environnmental |y degradabl e pol yester polynmer designated BDP2 and havi ng

t he sanme basic

Total 100.0 12 48

Also with this non-degradable gum base admixed in a non-melted state it was
possible to obtain the final chewing gum using a one- step mixing process within a

mixing period of 12 minutes.

EXAMPLE 5

Preparation of chewing gum with peppermint iaste containing as the gum base
part degradable polymers using a one-step mixing process accerding to the

10  invention

The one-step process used in this test was essentially as in Example 4 with the

modification, however, that the gum base part was the environmentally degradable

polyester polymer designated BDP1 as used in Example 1. The composition and the
( 15 mixing conditions were as listed in the below Table 5:

Table 5. Composition of chewing gum with degradable gum base polymer BDPI,

and one-step mixing conditions

Ingredient Parts (weight) Time (min.) Temp (°C)
Gum base polymer BDP1  40.46 0 25
Sorbitol powder 13.26 0 25
Lecithin 0.20 2 43
Lycasine 5.77 2. 43
Sorbitol powder 13.46 2 43




characteristics as the polyner used in Exanple 5. The conposition and the
mxing conditions were as listed in the bel ow Tabl e 6;, %%Eﬁ%@ENBER
2005 WO 02/ 076229 29 PCT/ D K02100202 Table 6. Conposition of chew ng gum
wi th degr¥@4BP®2¥um base pol yner BDP2, and one=stern ni xiRF/REMRAI0RI2ONS
ingredientParts (weight)Tinme (mn. )Terrp (© Gum base pol ynmer BDP240. 46025
Sor bi t ol powder 13. 26025 Leci t hi n0. 20238 lygcasi ne5. 77238 Sor bi t ol

powder 13. 46243 Sorbi t ol povvder13 46350 Peppermi nt 1. 54450 I\/Ent hoI
(crystal)0. 344 Merthel—pewae 560—Repper-t—pownderO
powder 0. 1955@%@?9&@9&#50 19650 Aéééél f ame0. 1850 Xyl itol 10 4@854
Tot al 100. Ololi,éépée g M Xing time;rgquired ang the final chgw ng gum nass
tenperature we essentially as those obt ai ned for degradabl e pol yner
BDPI when used¢mhal (onatad ep prodsds. EXAMPLE 7 10 Prepar &fli on of chewi ng
gumw th pep%ﬁrnﬁgit taste contai ni399 as the gum base

powder 0. 51
Peppermint powder 0.19 S 51
Menthol powder 0.19 5 51
Aspartame 0.19 6 51
Acesulfame 0.1 6 51
Xylitol 10.8 8 53

[

Total 100.0 10 53

As it appears, it was possible to mix all of the chewing gum components in a one-

step

mixing process within the same time period as in the corresponding reference two-
5  step process of Example 1 and without reaching a higher temperature in the final

chewing gum mass. Indeed, the final temperature in the final chewing gum mass was

significantly lower when using a one-step process.

EXAMPLE 6

10 .
Preparation of chewing gum with peppermint taste containing as the gum base
part degradable polymers using a one-step mixing process according to the

inventtion

15  The one-step process used in this Example was esseﬁtialiy as that of Example 5 with
the modification, however, that the gum base part was a different environmentally
degradable polyester polymer designated BDP2 and having the same basic
characteristics as the polymer used in Example 5. The composition and the mixing

conditions were as listed in the below Table 6:



part a m xture of degradabl e polynmers using a one-step m xi ng process
according to the invention 22 SEPTEMBER 2005 WO 02/ 076224 prelaRiR0444$0202 30
The chevvlw%(gum in this exanple was prepared essentially as described in
Exanpl es Yhowever with the nodification that equalPGHDEM®2ef
degradabl e pol yner BDP 1 and degradabl e pol yner BDP2, respectively was
used as the gum base part instead of eitdyger of the individual degradable
pol ymers. The corrp05|t|on and the 5 mixing conditions were as listed in

t he bel ow Tab : gsition of ct&ewl armunts of de
adabl e gum bast i .5 2 BB

I ngr edi ent Parinﬁo‘ﬁer@e i8n Jﬁmm&l@ (vvm ght) Gum base poI yrrer BDP120 23025
Gum base pol yner i tol powder 13. 26025 Lecit hi n0.20235
Lycasi ne5. 77235 Sor b| toI powder 13 46235 Sor bitol powder13.46348
Pepper m nt 1. Vet ySt6 A

powder 0. 1955 powder O, 199§59&‘é€ﬁ&h®aw§@}n9é@53) Aces Tem80) 1653
Xylitol 10. 8853 Totat 10001052 —

e - 1;,.'1—' - =y 5

Gum base polymer BDP2  40.46 0 25
Sorbitol powder 13.26 0 25
Lecithin 0.20 2 38
Lycasine 5.77 2 38
{ Sorbitol powder 13.46 2 43
Sorbitol powder 13.46 3 50
Peppermint 1.54 4 50
Menthol (crystal) 0.31 4 50
Menthol powder 0.37 5 50
Peppermint powder 0.19 5 50
Menthol powder 0.19 5 50
Aspartame 0.19 6 50
Acesulfame 0.1 6 50
Xylitol 10.8 8 54
Total 100.0 10 54

5 The mixing time required and the final chewing gum mass temperature were
essentially as those obtained for degradable polymer BDP1when used in a one-step

ProCess.

EXAMPLE 7

10
Preparation of chewing gum with peppermint taste containing as the gum base
part a mixture of degradable polymers using a one-step mixing process

according to the invention



10 22 SEPTEMBER 2005 WO 02/076229 PCT/ DK02/ 00202 31 The mixing time
required and the final chewi ng gum nass tenperature wWejfrp9s iARbd Y as

t hose obt ai ned when using either of degradable polynmers BDP1 an 2
separ at elWO O50BEXZVPLE 8 Preparati on of chewi ng gum w th pagia@Kizm2Rast e
using as the gum base a m xture of non-degradabl e and degradabl e pol yners
applying a one-step m xing process Wnert;’ n all of the gum base conponents
are | oaded separately to 10 the m xing Bparatus In this Exanple, the gum
base part con ed,of both a m xture of non-degradable polynmers, i.e.

pol yi sobut yl ° BHIBEAURY In BéePRimpln o PF@P?YSW%P%@M apr depenibyidrin Fxamples
ester gum and, Psgﬁa&@@ér% RPN Eloaidhiidn 15 ol 1 NRE of WERIIO I AR 10

conponents was" added separ e mxi ng dpparatus. Js
previ ous ExEﬁd}Iesn(htiegxlaéamelpntymarrB]DPZIEesp&dnmy &chsiRed abltee Buledagyvpartabl e

8. Conposition of W th m xture of non-de dabl e base
pol ymers add&ptead p‘atqu ﬁﬂéquf’fgt}%ﬁ ‘F‘P@l%ﬂél E%ﬁaglegpmns@s d bt campposityon angothg g
one-step X"‘B%B r t)Time (mn.)Tenp (C) Gum
base pol y?r]er g%%ghﬁfgggg ten#]%g!o ene4%% Tal ¢5. 00035 Pol yvi nyl
acetate, LWb.20035 Ester gund. 35135 anodl gl yceri des3. 75248 Hydr ogenat ed

fat5.10248 S t wder 13. 26248 22 SEPTEMBER 2005 02/ 076229
a %B 70 Cc? o os?tgon of ¢ ew?nz oum with egual amounts of degradable gum base

polvmers BDE] and BDP?, and one-step mixing conditions

{ Ingredient Parts Time (mn.) Temp (°C)
{weight)
Gum base polymer BDP1 20.23 0 25
Gum base polymer BDP2 20.23 0 25
Sorbitol powder 13.26 0 25
Lecithin 0.20 2 35
Lycasine 5.77 2 35
Sorbitol powder 13.46 2 35
Sorbitol powder 13.46 3 48
Peppermint 1.54 4 50
( Menthol (crystal) 0.31 4 50
| Menthol powder 0.37 5 53
Peppermint powder 0.19 5 53
Menthol powder 0.19 5 53
Aspartame 0.19 6 53
Acesulfame 0.1 6 53
Xylitol 10.8 8 53
Total 100.0 10 52

10



PCT/ DK02100202 32 Lecithin0.20352 Lycasi ne5. 77352 Sorbitol powder13. 42352
Sor bi t ol powder 13. 42453 Pepper m nt 1. 54554 Ment hol ( cr yalsiprEmiiR2d05VENt hol
powder 0. 37654 Pepperm nt powder 0. 19654 Ment hol powder 0. 19654

Aspar t ame¥0 290B32N0cesul f ne0. 10754 Xylitol 10. 7854 Tot al 10PCIINKR/M301 t
appears, it is possible to provide a one-step chewing gum m Xi ng process
wherein a range of non-degradabl e gum ba g pol ynmers and degradabl e pol ynes
are added separately in the process and obtain the finished chewi ng nass
within a ver 5 short,.period of time. EXAVMPLE 9 10 Preparati on of chew ng
gum wi t h pepﬁQFn?Wanaté‘Bé rEgwmred ﬁﬁ“il\gtg%\s&falll&hﬁmﬁ&)m TS t lCaMgFaRergh vere

pol yners usi : 35S i o ' QN The
one-step prog%segu%sﬁg??ﬁﬁ?mbs tes‘?ﬁ%?@%ggﬁ |%%%%b}£s%$§%£ t he
15 nodi fi cat BIE2 sepas@dy., a snml |l er anount of the degradabl e gum base

pol ymer was used and the omtted anount replaced by a filler and

hydr ogenated fat. The conposition and the m xing conditions were as |isted

in the bekowgkal@r$ g sunmari sing the conposition and the m xing
conditions: 22 SEPTEMBER 2005 WO 021076229 33

Preparation of chewing gum with peppermint taste using as the gum base a '
mixture of non-degradable and degradable polymers applying a one-step
mixing process wherein all of the gum base components are loaded separately to

10  the mixing apparatus

In this Example, the gum base part consisted of both a mixture of non-degradable
polymers, i.e. polyisobutylene, polyvinyl acetate having low molecular weight and
an ester gum, and degradable polymer BDP1. Each of these chewing gum base
15 components was added separately to the mixing apparatus used in the previous

Exampiles at the points in time indicated in table 8 below:

Table 8. Composition of chewing gum with a bum base mixture of non-degradable

gum base polymers added separately and the degradable gum base polymer BDP1,

20  and one-step mixing conditions

Ingredient Parts (weight) Time (min.} Temp (°C)

Gum base polymer BDP1  12.40 0 35
Polyisobutylene 4.10 0 35
Tale 5.00 0 35
Polyvinyl acetate, LW 6.20 0 35
Ester gumn 4.35 1 35
Monodiglycerides 3.75 2 43
Hydrogenated fat 5.10 2 48
Sorbitol powder 13.26 2 48




PCTI DKO2/ 00202 Tabl e 9. Conposition of chewing gumw th degradabl e gum base
polynmer BDP 1, and one-ste m xing conditions 5 Ingre fegﬁ,lf

(weight)Time (mn.)Tenp (C) BDP 130.46028 Sor bit ol er13§¥é%‘:§8mos
Filler5. 0¥8d2Myéteogenat ed fat5. 0138 Sorbitol powder 13 46138 Tlexozdozo20. 20341
Lycasi ne5. 77341 Sorbitol powder13. 46341 Pepperm nt 1. 54543 Ment hol
(crystal)0.31543 Ment hol powder 0. 37646 Eg&per m nt powder 0. 19646 Ment hol
powder 0. 19646 Aspartanme0. 19746 Acesul fa 1746 Xylitol 10. 8846

Tot al 100. 01046 EXAMPLE 10 Sensory profile anal yses of test chew ng gum 10
The fol | owi nd-esieii ng gums were V¥t ed by a sénsory panel 0625 panellists

extensively ty In sensory t ngs of ch wing gum (i) .the chewi ng gum
of 22 SEPTEM%Q%&%%’S WO 0 210 76%?7|2 9 PCTlDK 100202 34 Exafipl e 4, i.e. a

chewi ng gum regisitdlpovdene- st ep pnge@gss using gshe gum base ¢gsignated
herein as gum base B, (ii) the chgvz\f ng gum of4ExarrpI e 7, i.g:j a chew ng

Sorbitel powder
Peppermint 1.54 5 54
Menthol (crystal) 0.31 5 54
Menthol powder 0.37 6 54
Peppermint powder 0.19 6 54
Menthol powder 0.19 6 54
Aspartamne 0.15 7 54
Acesulfame 0.10 7 54
Xylitol 10.78 8 54
Total 100.0 10 54

As it appears, it is possible to provide a one-step chewing gum mixing process

wherein a range of non-degradable gum base polymers and degradable polymes are

added separately in the process and obtain the finished chewing mass within a very
5 short period of time.

EXAMPLE 9

10 Preparation of chewing gum with peppermint taste containing as the gum base
part degradable polymers using a one-step mixing process according to the

invention

The one-step process used in this test was essentially as in Example 5 with the
15 modification, however, a smaller amount of the degradable gum base polymer was
used and the omifted amount replaced by a filler and hydrogenated fat. The
c_ompositien and the mixing conditions were as listed in the below Table 9

summarising the composition and the mixing conditions:




prepared using a one-step process with an equal m xture of degradable
polynmers BDPl1 and BDP2, (iii) the chewi ng gum of ExanpsEpaEMBE®R 2065 Chew ng
gum prepared 5 in a two-step process using as the gum base pre-nelted

degr adabl wOpgakyared BDP2 and (iv) the chewi ng gum of Exanm@Erbxoiiooez a
chewi ng gum prepared in a one-step process according to the invention,

usi ng non-nel ted degradabl e pol yner BDP2.,.The sanpl es of chew ng gum was
tested by serving themto the sensory panaé lists in 10 tasting boot hs nade
in accordance with | SO 8598 standards at roomtenperature in 40 m

tastel ess plastic cups with random sed 3-figure codes. Test sanples were
eval uat ed aft’lea'ial . 1 _§- [ ) . 3

(i nternedi at € A : S5ty IR een
each sanpl e tmsltoﬁd—ts_tgghm:umldiﬂo@ S were aI I ovved a br ake of 3 mnutes. 15
The foll ow ng standard paranmeters were assessed: Mnt flavour, crunble
ness, tacking to teeth, initial softness, vol une, creakiness, sof t ness,
sweet ness, cootimg—effect—jurcrmess, smoothmess—and—etast+ci-ty—Foer—each
of these pardngkdes; the pdhekiwsightiwere rBmei(mie)to provy eapi r
assessnents according to an arbitrary scale 20 of 0-15. The data obtained
were processed using a FIZZ conputer program (French Bi 0 System and the
results were transformed to sensory profile diagrans as shown in Figures
1-6. Additi orﬂ])?)l the sens@OAtprofile test0 data were subj28cted to
statisti cal S ther ts of which are summarisedn Tables 10-12
bel ow. 25 The ﬁg}&fmp%g’dﬁ eren ?’?sg bet ween tersbt chew ng gum;dzisn the initial
testing phas&ingre the follsgyi ng: Chew ng jguns. prepared lkgyg a one-step
process according to the invention showed a significantly higher softness
t han correspcl’h(ﬂ-’ir naigdfehhg Pffs prepared it a 30 conventiddnal two-step

process, i a pre-felting stepqof the gum bas 22 SEPTEMBER

2005 WO 02/ 07‘3@%@@1%@#} 02/ 2‘%:]‘2E 35 Chew ng1 gum pr epar ed ?sgl ng a one-step

accordi ng to Oebghinnvention hgzha significantly |arger volaanme th=

correspondi ng chew n m prepared in a cqnventional two-ste rocess.
ponding chgw ng gum prepared | yrvent! 4 PP

Sorbitol powder 13.46 3 41
Peppermint 1.54 5 43
Menthol (crystal) 0.31 5 43
Mentho! powder 0.37 6 46
Peppermint powder (.19 6 46
Menthol powder 6.19 6 46
‘ Aspartame 0.19 7 46
Acesulfame 0.1 7 46
Xylitol ' 10.8 8 46
Total 100.0 10 46
5
EXAMPLE 10

Sensory profile analyses of test chewing gum

10 The following chewing gums were tested by a sensory panel of 5 panellists
extensively trained in sensory testings of chewing gum: (i) the chewing gum of



5 The major differences between test chewing guns in the internedi ate
testing phase were the follow ng: Chew ng gunms prepar &kipGEMBER@oPNE- St ep
process of the invention showed significantly less tacking to teeth, were
si gni fi caWOIW/08@Reer and had a significantly 10 |arger voldiHeRKoM@ERIQUNS
prepared in a conventional two-step process. Testing in the end phase did
not reveal statistically significant diffgyences between sanples, but as
it appears fromfigures 3 and 6, the sanples prepared using the present
one-step process qad a higher softness and a |arger volume, 15 It can

Cher ef of e be EEEHEdhd-% HREhHES 3 rds 1B rfle OBE-EED dWRGHSh GIsiganibprace duse

Minoul 2, SSRBIALRARDISe, N SRBLEhal. ALY ARSI 19 SR e er 1°

adm xture wt ew ng-gum ad I'ves resu
product s t hatprepakdtusing & @nestepvprogesg wittp ao egasletixtiret ¥OJIGeRAbE Boljmerd

steps, are s L or W regard to ., 20 essenti al sensory characteristics.
22" SEPTEVBER OB %ﬁé‘%ie Hhe clevries EERGX 0BT Fobh @ SoWing G grenased
anal yses a&f s L ' al t hews | Qi e
it Al Phasai Gy bk Haisht e ST, S B paRt ORI Bk B
prenel t edl evednd (iv)i the ahewifgt s sABBEnlack i.nga thevhhg tgeed prefurediih @eessBpBB* * *

~k ~ *~* El asticityABBB
k ~e 3e M ntprfoée%\s/ 3350?@55% the iﬂVC%%lO}l,CL{SEl%/g' non-melted degradable polymer BDP2,

The samples of chewing gum was tested by serving them to the sensory panellists in

10 tasting booths made in accordance with ISO 8598 standards at room temperature in
40 ml tasteless plastic cups with randomised 3-fisure codes. Test samples were
evaluated after chewing for 0-1 minutes (initial phase), 2-3 minutes (intermediate
phase} and 4-5 minutes (end phase), respectively. Between each sample tested, the
panellists were allowed a brake of 3 minutes.

15
The following standard parameters were assessed: Mint flavour, crumble ness,
tacking to teeth, initial sqﬁness, volume, creakiness, sofiness, sweetness, cooling
effect, juiciness, smoothness and elasticity. For each of these parameters, the
panellists were required to provide their assessments according to an arbitrary scale

20 of 0-15. The data obtained were processed using a FIZZ computer program (French
Bio System) and the results were transformed to sensory profile diagrams as shown
in Figures 1-6. Additionally, the sensory profile test data were subjected to statistical

analyses, the results of which are summarised in Tables 10-12 below.

25 The major differences between test chewing gums in the initial testing phase were

the following:

Chewing gums prepared by a one-step process according to the invention showed a
significantly higher softness than corresponding chewing gums prepared in a

30  conventional two-step process, i.e. including a pre-melting step of the gum base.



Snmoot hnessABBABA* ~** Jui ci nessNS Cool i ngABBB* * ~~ Sweet nessNS

Sof t nessABABBA* Cr eaki nessABBB***j ** Vol uneBBBA** 5 TallsEPTEMBERaDISt | cal
anal sy es of sensory profile anal yses of test chewing a uns, internediate
phase | ntwpwedia@e® Phase Gum base BBDPI | BDP2BDP2, BDP2, oneCT/S8Kgnidznrance

1 evel preneltedstep SoftnessNS Tacking to teethCBAB* * k~* Crunbl enessNS
Mnt flavourNS (0,0715) El asticityACBBCtks Snoot hnessABBCCA Jui ci nessNS
Cool i ngNS Sweet nessABABB* Sof t nessNS Crea%él nessABBB* ~ ~k Vol umeBCCSA
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Chewing gum prepared using a one-step according to the invention had a

significantly larger volume than comesponding chewing gum prepared in a

conventional two-step process.

5  The major differences between test chewing gums in the intermediate testing phase

were the following:

Chewing gums prepared using the one-step process of the invention showed
significantly less tacking to teeth, were significantly softer and had a significantly

10 larger volume than gums prepared in a conventional two-step process.

Testing in the end phase did not reveal statistically significant differences between
samples, but as it appears from figures 3 and 6, the samples prepared using the
present one-step process had a higher sofiness and a larger volume.

15
It can therefore be concluded that the use of a one-step chewing gum process without
a separate gum base preparation and/or a pre-melting step prior to admixture with the
chewing gum additives results in final chewing gum products that, relative to

chewing gum processed in two separate mixing steps, are superior with regard to

20  essential sensory characteristics.




Tabl e 12. Statistical analyses of sensory-profile analyses of test chew ng
ggMs, end phase End Phase Gum base BBDPUBDP2BDP2, BDPgy ¢rpTE BERzoos
one-st epSi gni ficance | evel preneltcd SoftnessNS (0,1072) Tacking t

t eet hBAAAWO b2/Cr6wbl enessNS (0, 0809) M nt flavour NS (0, 065@);T/DK03,00203

El asticityACBB* ~k *f Snpot hnessNS 3ui ci nessNS Cool i ngNS Sweet nessABBB* ~k
Sof t nessNS (0, 0877) Creaki nessABBB Vol uneNS (0,1841) 5 1 * ** *** jndicate
P< 0.5, < 0.01 and < 0.001, respectively; 39Not  si gnificant EXAMPLE 11
Reduced hardness of chew ng gums prepared by a one-step process of the 10
i nvention It Tablg 1l ex 3 efileeshl ¢ D

har dness in a.chew gum body I's not too high. It was therefore deci ded
to test the eﬂﬂé@tﬂb@gﬁ hardness of the final chew ng gum prepared using the

present one-step process ﬁjﬁngmﬁhevm ng gum I5 0f (he same conpositiom) but
prepared using arconMvemt  PEHtat B0 SEeTaiss b e A S T+ | UTE
SHEET (RULE 26) R2 SEPTEMBER 2005 WO 02/ 076p2e%gtefCTl DKC2100 O%M%S

Initial softness | A B ) B B ek 3k

Tacidng  to N§*

teeth

Crumbleness B A B B dok ok ok

Mint flavour A AB B B * gk

Elasticity A B B B *k

! Smoothness AB B AB A Hphk

Juiciness NS

Cocling A B B B’ ok ph ok

Sweetness NS

Soltness AB AB B A *

Creakiness A B B B AL L

Volume B B B A *%

5 Table 11. Statistical analyses of sensory profile analyses of test chewing gums,

intermediate phase

) Intermediate Phase
{
Gum base B BDP1/BDP2 BDP2, BDP2, one- | Significance leve]
premeited step
Softness NS
Tacking to teeth | C B A B hokok ok k
Crumbleness NS
Mint flavour NS (0,0715)
Elasticity A c B BC ok ok
Smoothness AB BC C A kR
Juiciness NS
Cooling NS
Sweetness A B AB B *
Softness NS
Creakiness A B B B Kk %
Yolume BC C B A -
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The foll ow ng chewing guns were included in this testing:

gum of

Exanple 2 herein (BDP2, prenelted) and (ii) the EpeveMBERYG6R Of

Exanpl e 6 herein
tested byw®

DI A CYLI NDER STAI NLESS at a speed of 25 nmmirnin.

( BDP2,

one- st ep) .

(i) the chew ng

5 The hardness of the test sanples were

ssion | oad test using an

3.5 Mminto the chewing gum body. The res

7. As it appears,

process of the present
over the conv&
experi ment,

15 using ar

s

the test chew ng gum sa

heoI ogi cal
ter,

propertles (storage m)dul us,
type AR1000 from AT I nstrunents for the chewi ng gumns

I nstron instrurenVDEDRDIZOZ 4 NM

ts (N

| e prepared
|nvent|on shomed substantrally reduced
i} o epI0E te

made in Exanple 6 (vvith degr adabl e gum base pol yner

Exanple 2 (with pre-nelted degradabl e gum base pol yner

two-step process) and a chew ng gum conpri sing non- degradabl e gum base

BDP2,
BDP2,

one- st ep),

i.e. a

using a test distance of
are summari sed in Figure
usi ng the one-step
10 har dness

G ) was determ ned

polymer B and nade by a cdnventionmat tWo-STEpP Process wierer mtire—gum) base
is pre-nelted prior to admijxing 20 with chewi ng gum additives. The
oscillation nmeasurenent is jpgrformed at a stress within the linear
vi scoel astic regien—and_a—LenﬁeLaLLme of 7Q C with %_gaLaLlﬁﬂ_+uzuiL_gq1Heyn
(d=2,0 cm hatched). The rdsUlt¥ @ Efifan *88d i n FiPG™ 8 4h g Segnreisre
appears, the elasficity of lthe chewing 25|§Ufffade|i n accordance withlthe
present inventionj #&ssi nprdqved as qonparedi{to the chew ng gunhNe@dée by dsi ng
pre-nelted gran b gcanmeth ||t had eljasticitya characfferi stics{whsch wer ¢
cl oset to those oﬁ?fﬁe.chemjng gumimade from a non- {degradable polyner |than
the one made by usfHEP4=dedr adabl e |pol yner.| 30 EXAMPLE 13 SUBSYTPHTE SHEET
(RULE 26) 22 SEPTEWBER2009§ WO 02/ (076229 PCT/ DK02/ 00202 39 Pi ¥p@ssadi on | of
chewi ng gum wi th pepper m ntf & aste ysi ng comeent i onali Bgum Dbasexk@&nmul afi ons
applying a one-stpp mxingiprocess (whereinjall of the gum
mouothness NS
Juiciness NS
Cooling NS
Sweetness A B B B * 4 ke
Softaess NS (0,0877)
Creakiness A B B B sk %
Volume NS (D,1841)
5 s #x s indicate P< 0.5, <0.01 and < 0.001, respectively; *Not significant
EXAMPLE 11
Reduced hardness of chewing gums prepared by a one-step process of the
10 invention
1t is generally desirable that the masticatory feeling of hardness in a chewing gum
body is not too high. It was therefore decided to test the effect on hardness of the
final chewing gum prepared using the present one-step process using chewing gum
15  of the same composition, but prepared using a conventional two-step process as

references.

SUBSTITUTE SHEET (RULE 26)



base and chewi ng gum conponents are | oaded separately to the mixing

apparatus 5 In this Exanple, different conventional gug@ﬁﬁ,ﬁﬁ]ﬂﬁ{% tions
was used to make one step chewing gum formul ati ons. Each of t esebsgum base

conponent syo\7gstded separately to the mixing apparatus upefinikdibigz
previ ous Exanples. The conposition and m xing conditions were as listed in

the below Table 13: 10 Table 13. Conposition of chewing gumwth
conventional gum base conponents and oneidstd m xi ng conditions. ONE- STEP
PROCESSCO 1 CO2 CG3 CG4 CG5 CG 6 -1010-1008-1009-1011-1542-1541 Parts
(wei ght ) 9%8880Fhdcfcdiswime cBEGih FnE| vest omvndedaint thisi teetirod 1) tHd ¢BO&ibg gum of

Sof t 108912810 .Fi.l.t er.6 -712 S i tql ..powder 45, 645, 645, 645, 645, 645, 6
Do casi o65000 o HEmIE 2 erin SBDP 2L eme et a5 (5] b (OHEdE,gum of Hxample 6 herein

(crystal)o. S%Bﬁgpggng_gteﬁg. 5 Aspartanme0. 20. 20. 20. 20. 20. 2
Acesul fame0. 20. 20. 20. 20. 20. 2 Xyl i t ol 666666 ONE STEP 555545404353

5 The hardness of the test samples were tested by a compression load test using an
Instron instrument with a2 4 mm DIA CYLINDER STAINLESS at a speed of 25
mi/min. using a test distance of 3.5 mum into the chewing gum body. The results (N)
are summarised in Figure 7. As it appears, the test chewing gum sample prepared
using the one-step process of the present invention showed substantially reduced

[ 10 hardness over the conventionally produced chewing gums.
EXAMPLE 12

In this experiment, the rheological properties (storage modulus, G’) was determined

15  using a rheometer, type AR1000 from AT Instruments for the chewing gums made in

Example 6 (with degradable gum base polymer BDP2, one-step), Example 2 (with

pre-melted degradable gum base polymer BDP2, ie. a two-step process) and a

chewing gum comprising non-degradable gum base polymer B and made by a

conventional two-step process wherein the gum base is pre-melted prior to admixing

20  with chewing gum additives. The oscillation measurement is performed at a stress

( within the linear viscoelastic region and a temperature of 70 °C with a parallel plate
system {d=2,0 cin, hatched).

The results are summarised in Fig. 8 and, as it appears, the elasticity of the chewing
25 gum made in accordance with the present invention was improved as compared to
the chewing gum made by using pre-melted gum bases and it had elasticity
characteristics which were closer to those of the chewing gum made from a nor-

degradable polymer than the one made by using a degradable polymer.

30 EXAMPLE 13
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Totai Proces tine (mn.) ONE STEP 484854494540 Proces Tenperature (QC
SUBSTI TUTE SHEET (RULE 26) 22 SEPTEMBER 2005 WO 02/ 076228 AEMBER 762/ 00202
For conparison the same chewi ng gum formnul ati ons was prepared using
convent i oN&b 0/8W23t ep ni xi ng process. The conposition and pFCYiDKp200mdi tions
were as listed in the below Table 14: 5 Table 14. Conposition of _g base
and chew ng gum usi ng conventi onal tvvo-stgg process. CONVENTIONAL GBI GB 2
GB 3 @B 4 GB5 B 6 GUMBASE PROCESS- 1004-1000- 1002- 1006- 1029- 1028 Parts
(wei ght) 98888806 El ast omer 20157261611 El astoner pl asticizer402843442850
Sof t ener 252028 Bepasatiorgf| efrerdag ppmg wpith meppe@ngré rigsteausing conventional gum

(0) 120120120100 3030, R 95 Sp e & B R0R08RE305258 EDENT Qe ol

base and chewing gum components are loaded separately to the mixing

apparatus
5
In this Example, different conventional gum base formulations was used to make
one step chewing gum formulations. EBach of these gum base components was added
separately to the mixing apparatus used in the previous Examples. The composition
and mixing conditions were as listed in the below Table 13:
10

Table 13. Composition of chewing gum with conventional gum base components and

one-step mixing conditions,

ONE-STEP PROCESS CGl |CG2 |CG3 CG4 CGS CGé6
-1018 | -1008 | -1009 -1011 -1542 -1541
Parts (weight) %a %% % % % %
Elastomer 8 6 3 11 5 7
Elastomer plastisizer 16 11 17 17 20 11
Softener 10 3 9 12 8 10
Filler 6 15 11 - 7 12
Sorbito] powder 45,6 456 45,6 45.6 45,6 45,6
Lycasin 6 6 6 6 6 6
Peppermint oil 1.5 1.5 1.5 L5 1.5 15
Menthol (crystal) 0.5 0.5 0.5 0.5 0.5 0.3
Aspartame 02 02 02 0.2 0.2 0.2
Acesulfame 0.2 0.2 0.2 0.2 0.2 02
Xylitol 6 6 6 6 6 6
ONE S:TEP 55 55 45 40 43 53
Total Proces time (mmin.)
ONE STEP 48 48 54 49 45 40
Proces Temperatuce (°C)
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CG8 CG9 CG 10 CG 11 CG 12 CHEW NG GUM - 1016-1012-1014-1018-1539- 1538
PROCESS Parts (wei ght) %888886 Gum base (GB 1-6)40 (GB 4 éﬁﬁ’& 0 (GB
40 (GB 5)40 (GB 1)2) 3)4)6) Sorbitol powder45, 645, 645, 6% @E&%é
Lycasi n66886E/0e3#8er m nt oil 1. 51. 51. 51. 51. 51. 5 Ment hol PCT/DK02/06202
(crystal)0.50.50.50.50.50.5 Aspartane0. 20. 20. 20. 20. 20. 2

Acesul f ane0. 20. 20. 20. 20. 20. 2 Xyl itol 666666 Proces Tenperature

(C) 252525252525 Proces tine (mn. )505050505050 Two step 1151151151457575
Total Proces time (min.) Two step 120 (1)4%20(1) 120(1)

For comparison the same chewing gum formulations was prepared using
conventional two step mixing process. The composition and mixing conditions were
as listed in the below Table 14:

5 Table 14. Compeosition of gum base and chewing gum using conventional two-step

PIOCESS.

CONVENTIONAL GB ! GB 2 GB3 GB 4 GB3 GB &6
GUM BASE PROCESS -1004 -1000 -1002 -1006 -1029 -1028
Parts (weight) % % % % % Y%

i Elastomer 20 15 7 26 6 11
Elastomer plastisizer 40 28 43 44 28 50
Softener 25 20 24 30 25 17
Filler 15 37 26 - 31 22
Proces Temperature (°C) 120 120 120 120 130 130
Proces time {(min.) 90 90 S0 120 55 30
CONVENTIONAL ca7 CGR CG9 CG10 cG 11 CG12
CHEWING GUM | -1016 -1012 -1014 -1018 -1539 -1538
PROCESS
Parts (weight) % % % % % Y
Gum base (GB 1-6) 40 (GB [ 40 (GB |40 (GB |40 (GB | 40(GB5) | 40 (GB

§] 2) 3) 4) 6}
Socbitol powder 45,6 45,6 45,6 45,6 45,6 45,6
Lycasin 6 6 6 & 6 6
{ Peppermint oil 1.5 1.5 1.5 L5 1.5 1.3
Menthol {crystal) 0.5 0.5 0.5 0.5 0.5 0.5
Aspartame 0.2 0.2 0.2 0.2 02 0.2
Acesulfame 0.2 0.2 0.2 0.2 02 0.2
Xylitol & ] 6 8 ] 6
Proces Temperature (°C) 5 25 25 25 25 25
Proces time (min.) 30 50 30 50 50 3¢
Two step
Total Proces time {min.) 115 115 115 145 75 75
Two step
Proces Temperature (°C) 120 () 126 (D) 120 (I} 120 (1) 130(1) 130 ()
] 50 (1) 30 (1) 50 () 50 (D) 51D 40 (I}

I: Conventional gum base process, II: conventional chewing gum process
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120(1) 130(1) 130(1) Proces Tenperature (C)50(11)50 (I11)50P50 (11)51
(11)40(]1) 1: Conventional gum base process, |l|: convesidsgPigMERREMHNO Jum
process SUBSTI TUTE SHEET (RULE 26) 22 SEPTEMBER 2005 WD 02/ 076229
PCT/ DKO2/ B0874229Al so with different conventional gum basRCTBKMIGA0E ons
added separately it was possible to obtain the final chewing gumusing a
one-step m xing process with significant,,reduced process tinme and w t hout
reaching a higher tenperature as in the 551 second step of a conventional
two- step processes. EXAMPLE 14 In this experinent, the Theol ogical
properties (storage nodulus, G) was determ ned 10 using a rheoneter, type
-~ ARL000 from A¥spwith (dipicst conventienal rgm hasey nrmuiations jaddetk sepsirately3it Wi
oscillation e I erf . stress within the linear
vi scoel ast i crgr\oggl?}%n{%ﬁétagtﬂgenpﬁg% U elﬁl%fg&fbhg%gvﬁ toﬂé'éieBaW%lpr?ﬁcﬁst ¥ st em
(d=2,0 cm hagrifiet) redized PpeodesiStitht andethsut Rhies higheHethpetht@8ds i ¢the 10,
as it appears, the rheoglogical properties of the chewing gumnade in
accor dancé wisegonddempla eonvenptiqnsh twerhlen PEOCessERi | ar as conpared to the
chewi ng gum nade by conventional two-step process. EXAMPLE 15 20 Sensory
profile anal yses of test chew ng gum The foll owi ng chewi ng guns were tested
by a sensory EMABMPIH 1% panellists extensively trained in sensory
tesstings of chewing gum the chewi ng gumof 25 Exanple 13, i.e. a chew ng
gum made in a one-step process designated herein as CG 1 , and the sane

chew ng gum frgriguleahtGReRt SRAHRG obiRaPrbpdME N ldRaRY s lftdrtn
desi gnated as CG 7. iJT eesérrpl es 8? %ﬁ%vﬁng gtsm V\%smﬁ)g@ﬁe’déﬁnwer&sane ed
condi ti orl® desing dedometer, type AR1000 from AT Instruments for the chewing gums made in
! Example 13. The oscillation measurement is performed at a stress within the linear
viscoelastic region and a temperature of 70 °C with a paralle] plate system (d=2,0

cm, hatched).

15  The results are summarised in Fig. 9 and Fig. 10, as it appears, the rheological
properties of the chewing gum made in accordance with the present invention are

similar as compared to the chewing gum made by conventional two-step process.

EXAMPLE 15
20

Sensory profile analyses of test chewing gum

The following chewing gums were fested by a sensory panel of 5 panellists
extensively trained in sensory testings of chewing gum: the chewing gum of
25  Example 13, i.e. a chewing gum made in a one-step process designated herein as CG
1, and the same chewing gum formulation prepared in a conventional two-step

process designated as CG 7.

The samples of chewing gum was tested under same conditions described in

30 Example 10,
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30 Exanpl e 10. SUBSTI TUTE SHEET (RULE 26) 22 SEPTEMBER 2005 WO 021076229

PCT/ DKO2/ 00202 42 The fol |l owi ng standard paraneters mfﬁsﬁ%@ﬁﬁﬁ%‘h 4| avour
i npact, flavour intensity, peppermnt, tacking to teeth nitial softness,
vol ume, cwéakinexg, softness, sweetness, cooling effect apdroi@stmbty. r
5 The major differences between test chewing guns in all three testing
phases (figures 11,12 and 13) were the fgJl ow ng: Chew ng gum prepared
using a one-step according to the inventi had a significantly |arger

vol une than correspondi ng chewi ng gum prepared in a 10 conventi onal

t wo- st ep procesollpwingstanded prrametase wersrassessrdy lanour impacisBavsiur antemsityst ep

i xtr o wi (EEPERTRARR o R GAREIN RabhlT ARG BIoRRARR, bt oot

product s t hatcooligg affestant @lasticith. N9 gum processed in two 15 separate m xi ng
steps, are superior with regard to volunme. EXAMPLE 16 Rel ease of nicotine
from conventional nedical chewing gumfornulation using 2D a one-step

m xi ng praqce , : :

redi oal | gam oaSa St BlifSedds bk RIAEb g Puh L FHRIE IEaE RIS L NS,

fornmul ati on vilt¥2 shdnip)werotherfolloimgh of these gum base conponents was

added separately to the m xi ng apparatus used in the previous 25 exanpl es.

For conparison a conventional 2 step process was made with sane

formul ation. diikg! it C BbihAC, VG STEASACEIIRY dof id vARn! Rad 147 O

analysis. In vivo re ase f chew ng gums re eval uated accor |ng

fol | owi ng scaignifitantlyl Bager ivolungn Libae| capfespirciitg rehe Wi dguoh hpmga@gomj a

but very vixaak
i

conventional two-step process.

It can therefore be concluded that the use of a one-step chewing gum process without
a separate gum base preparation prior to admixture with the chewing gum additives
results in final chewing gum products that, relative to chewing gum processed in two

15  separate mixing steps, are superier with regard to volume.
EXAMPLE 16

Release of nicotine from conventional medical chewing gum formulation using

20  a one-step mixing process according to the invention

Iﬁ this Example, conventional medical gum base formulation was used to make one
step chewing gum formulation with 2 mg nicotine. Each of these gum base
components was added separately to the mixing apparatus used in the previous

25 examples. For comparison a conventional 2 step process was made with same
formulation.

The release of nicotine was measured by in vivo and in vitro analysis.

In vivo release of chewing gums are evaluated according to following scale:

Level Descripiton Level of picotine
I good nothing
2 goad, but very weak

SUBSTITUTE SHEET (RULE 23)
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Figure 14 shows the release of nicotine measured in vivo and, as it appears the

release of nicotine of the chewing gum made in accordance with the present

invention was improved, due to a more acceptable level of nicotine, as compared to

the chewing gum made by using the conventional two step process.

Release of nicotine was tested by a HPLC method. The chewing gum was chewed

for 10 and 20 minutes in a chewing machine before measurements.

The results of measuring nicotine release in vitro were as listed in the below Table

15:

Table 15. In vitro release of nicotine.

Chewing gum Release nicotine Release nicotine
2 mg nicotine mint after 10  min | after 20 min
chewing chewing
66,28 84,73
Conventional 2 step process 62.88 8421
68,45 83,58
Average 65,87 84,18
56,23 81,78
One step process 61,82 80,58
57,08 81,72
Average 58,38 81,36
% difference 11% 3%
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CLAIMS 1. A process for preparing a chew ng gum the process conprising
charging, in an appropriate order, all of , the gum base conponents and al
of the chewing gum5 additives into a m xing apparatus and operating the
apparatus at atnospheric pressure to obtain the chewing gum subject to
the limtation that the gum base does not contain a vinyl polyester as the

sole functio i t . enpe re in the .
chewi ng gum Rl-ﬂ)l(? gér.lgégg[}rg ?‘%%%%%r%ﬁ"ﬁ? (@% H:gl{trr% %ﬁ#@qsag%a{oﬁﬁ?mgd@&mnwo
exceed about &ffuatibf obtaidedinabesinve®amgledg to claim 1, wherein the
tenperature in the chewing gum m xture during operation of the m xing
appar at us does not exceed about 48-55C. 3. A process according to claiml
or 2 wherein at |east one conponent of the gum 15 base is an

envi ronnment al | y degradabl e or bi odegradabl e polyner. 4. A process accordi ng
to claim3 wherein all of the polyneric conponents of the gum base are
environnental |y or biodegradabl e polyners. 20 5. A process according to
claim3 or 4 wherein the environnentally or bi odegradable polyner is
selected fromthe group consisting of polyesters, polycarbonates,

pol yester am des, pol ypeptides and proteins. 6. A process according to
claim1l or 2 wherein at |east one conponent of the gum 25 base is a
non- degr adabl e pol yner.

{
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7. A process according to claim6 wherein all of the polymeric conponents
of the gum base are non-degradabl e polyners. 30 8. A praGaEMeEIRCe6$li ng to
clainmm 6 or 7 wherein the non-degradable polyners is selected fromthe
group consi sting of polyisobutyl ene, isobutylene-isoprene 22 SEPTEMBER 2005
46 copol yner, styrene-butadi ene copol ynmer, polyvinyl acetate (PVA),

pol yi soprene, polyethylene and vi nyl acépate-vinyl | aurate copolyner. 9. A
process according to any of clainms 1-8, which is a batch m xing process 5
10. A process according to dTBAEMS wherein the m xing apparatus is selected
fromthe group consisting of a sigma bl ade m xer and an extruder. 11. A
process according to any of clains | -8, which is a continuous process. 10

12. A procesy. aceaicdidfbriReritie of cieh@hdBurh; ik WoeE8 dolifprishpUdtat e Chead ng
gumis formed into pieces and said pieces are coated. 13. "A process

accor di ng t o approipmate2oxdenr ] of tthe gpinebass pmipments avhall f theecheming g6m
coated w th at, .least .one .layer of a Isture Lnperneable material. 14. A
process adcoPiiye BHaRPEPEAPRTTES 199 PRI SDREAGE Al HIOSP IR
and/ or the chewbidn GHNcAEWingl MBS, fubfdcHde the MRATANBS QHAL &el%aﬁ;q;raséouewﬂb@al ly
active substance. 20 15. A process accordlgg'to any of claim 14 wherein

t he phar nacegenigin Byimd poliiesiengs & soje Aenctigpalsagwing gunmipolymenudthat e A
chew ng gum Q&'ﬁﬁ&%ﬁrge ac %rglie%gt gur%lhrfelix lrg | unn% o-p:clErSa‘tileSof the mixing apparatus
does not exceed about 60°C.
10
2. A process according to claimm 1, wherein the temperature in the chewing gum

mixture during operation of the mixing apparatus does not exceed about 48°-55°C.

3. A process according to claim 1 or 2 wherein at least one component of the gum

15 base is an environmentally degradable or biodegradable polymer.

4. A process according to claim 3 wherein all of the polymeric components of the

gum base are environmentally or biodegradable polymers.

20 5. A process according to claim 3 or 4 wherein the environmentally or biodegradable
polymer is selected from the group consisting of polyesters, polycarbonates,

polyester amides, polypeptides and proteins.

6. A process according to claim 1 or 2 wherein at least one component of the gum

25  base is a non-degradable polymer.

7. A process according to claim 6 wherein all of the polymeric components of the

gum base are non-degradable polymers.

30 8. A process according to claint 6 or 7 wherein the non-degradable polymers is

selected from the group consisting of polyisobutylene, isobutylene-isoprene
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copolymer, styrene-butadiene copolymer, polyvinyl acetate (PVA), polyisoprene,

polyethylene and vinyl acetate-vinyl laurate copolymer.

9. A process according to any of claims 1-8, which is a batch mixing process.

10. A process according to claim 9 wherein the mixing apparatus is selected from the

group consisting of a sigma blade mixer and an extruder.

11. A process according to any of claims 1-8, which is a continuous process.

12. A process according to any of claims 1-11 where the resulting chewing gum is

formed into pieces and said pieces are coated.

13. A process according to claim 12 wherein the pieces prior to coating are pre-

coated with at least one layer of a moisture impermeable material.
14. A process according to any of claims 1-13 wherein the gum base components
and/or the chewing gum additives include a pharmaceutically or biologically active

substance.

15. A process according to any of claim 14 wherein the pharmaceutically or

biologically active substance is nicotine.

16. A chewing gum prepared according to the claims 1 —15.



