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15 TECHNICAL BACKGROUND AND PRIOR ART

It is generally recognised that chewing gum that is dropped in indoor or outdoor
environments gives rise to considerable nuisances and inconveniences due to fact
that the dropped gum sticks firmly to e.g. street and pavement surfaces and to shoes
20  and clothes of people being present or moving in the environments. Adding
substantially to such nuisances and inconveniences is the fact that currently available
chewing gum products are based on the use of elastomeric and resinous polymers of

natural or synthetic origin that are substantially non-degradable in the environment.

25  City authorities and others being responsible for cleanliness of indoor and outdoor
environments therefore have to exercise considerable efforts to remove dropped
chewing gum, such efforts, however, being both costly and without satisfactory

results.

30  There have been attempts to reduce the nuisances associated with the widespread use
of chewing gum e.g. by improving cleaning methods to make them more effective

with regard to removal of dropped chewing gum remnants or by incorporating anti-
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formul ati ons. However, none of these precautions have contributed

si gni fi cawDlog/ot@250l vi ng the pol lution problem Recently, PCI/Iae/obzen

di sclosed, e.g. in US 5,672,367 that chewi ng gum may be made 5 from
certain synthetic polyners haV| ng in their polynmer chains chemcally
unstabl e bonds that can be broken under 2he influence of light or
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15  biologically degradable, however, gives rise to product stability problems, as the
degradation which it is intended should progress after chewing of the gum may occur
at a significant level during storage of such degradable chewing gum products, in
other words, the shelf life of chewing gum comprising, as a gum base component, a
degradable polymer, may be unacceptably shortened e.g. due to moisture conditions

20  or light. An additional significant problem associated with such degradable chewing
gums is that otherwise desirable chewing gum additives such as acids, flavour and
active ingredient components incorporated into a degradable chewing gum
formulation may, during storage of the finished products, have a deteriorating effect
on the masticatory quality and other desired properties of the chewing gum due to

25  incipient, pre-mature degradation inadvertently caused by such additives.

It has been now been found that the above pre-chewing deteriorating effects on
chewing gum comprising degradable polymers can be substantially reduced by
providing the chewing gum centres with a protective outer coating. Moreover, and
30  unexpectedly, it was found that, in spite of the more delicate nature of the degradable
polymers, it was possible to subject the degradable chewing gum to conventional

coating processes, implying that the chewing gum centres are contacted with



polymers, it was possible to subject the degradable chewing gumto
conventional coating processes, inplying that the chew ng gumcentres are
cont act edwwaioi7é2ey 02/ 076227 PCT/ DKO2/ 00200 3 noi sture, e®sEmMKI00200W t hout
det ect abl e i nadvertent degradation of the degradable gum base polyners. 5
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|l actitol and isomalt or e.g. a nono- di-saccharide including as exanple

trehal ose. . 3brstomegiogrolymerragcompared$pechewing gumvesfithé sane edrapasigionghat ipr ocess

for coating %ot ct,]c?a Ld'9n 9 dance with the invention the outer coating can be a hard coating,

15  asoft coating or a film coating of any type that is known in the art, or a combination

of such coatings.

In a further aspect there is provided a hard coating process for preparing a chewing
gum element as defined above, comprising the steps of (i) preparing a chewing gum
20  mass comprising at least one environmentally degradable elastomeric or resinous
polymer, (ii) forming said chewing gum mass in to a desired gum centre form, (iii)
subjecting the thus formed chewing gum centres to at least one coating cycle
comprising applying onto the gum centres an aqueous solution of a coating agent,
and (iii) repeating said cycle until the coating layer constitutes 0.1 to 75% by weight
25  of'the chewing gum element. In one presently preferred embodiment, the coating
agent applied in the hard coating process is a sugarless coating agent, e.g. a polyol
including as examples sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and

isomalt or e.g. a mono- di-saccharide including as example trehalose..

30 Inastill further aspect the invention relates to a process for coating a chewing gum
element as defined above, comprising the steps of (i) preparing a chewing gum mass

comprising at least one environmentally degradable elastomeric or resinous polymer,



el ement as defined above, conprising the steps of (i) preparing a chew ng
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15  crystallisable hydrogenated or carbohydrate syrup, e.g. comprising a starch

hydrolysate or hydrogenated starch hydrolysate and a carbohydrate or hydrogenated
carbohydrate powder until the soft coating layer constitutes 0.1 to 75% by weight of
the chewing gum element. Or alternatively a sugarfree soft coating e.g. comprising
alternately applying to the centres a syrup of a polyol or a mono- di-saccharide,

20  including as examples sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and
isomalt or a mono- di-saccharide including as example trehalose, and a sugarfree
polyol or mono- di-saccharide powder, e.g. sorbitol, maltitol, mannitol, xylitol,
erythritol, lactitol and isomalt or e.g. trehalose powder until the soft coating layer
constitutes 0.1 to 75% by weight of the chewing gum element.

25
According to the provisions of the invention, a biodegradable chewing gum may be
obtained having advantageous bio-degradable properties both prior and subsequent to
in-use-chewing of the gum. Some of the desired and obtained properties are more
specifically, that the biodegradation is relatively in-active prior to use of the chewing

30 gum, i.e. during distribution and that the biodegradation is primarily initiated when

(and after) the chewing gum is used by the consumer.
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conprising a chewing gumcentre conprising at |east one environnental ly
degradabl e el astoneric or resinous polynmer and an outer coating. In a
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15  outer coating, prior to chewing of the chewing gum, causes a reduction of the rate of

degradation of the at least one environmentally degradable elastomeric polymer as
compared to a chewing gum of the same composition that is not coated. It will be
appreciated that the "rate of degradation" refers to the rate whereby the average value
for the molecular weight (number average, M, or weight average, M,,) of the

20  degradable polymer is reduced during storage.

As used herein, the term "chewing gum centre" refers to a piece or body of chewing
gum that is of an appropriate size and form to make up a finished chewing gum
element when provided with 0.1 to 75% by weight of an outer coating. Generally, a
25  chewing gum centre is provided by admixing a chewing gum base part comprising
water-insoluble polymers and a chewing gum additive part consisting predominantly
of water soluble components. As used herein, the expression "gum base component"
refers to any component that is conventionally used in the industry to provide the
water insoluble part of the chewing gum, generally being referred to as the gum base,
30  that determines the masticatory properties of the final chewing gum product and
which typically constitutes 10 to 99% by weight (preferably 10 to 50% by weight) of

the total chewing gum centre formulation.



10 conpounds, one or nore el astomer plasticizers also known as resins,
fillers, softening conpounds and m nor anpbunts of m scel | aneous
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chem cally or biologically degradable elastoneric or resinous polynmer. Such
pol ynmers can, in contrast to currently uskd types of el astoners and resins,
be degraded in the environnent after nastication of the chewi ng gum
thereby giving rise to |l ess environnmental pollution than chew ng guns based
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cheni cal fact c‘”hc ing agmulafion oy r‘%FS(ﬂ‘}ﬁH@Eloir Bf’fIP‘%S‘Pn‘berlhe

action of ap WEeST ld&%f rs. WO
0] 09600y PORPRRL FhEn SRIME |ﬁ§§tﬁ§%p€rensagiﬁ? RS g)r}SI{l}l?? s o anpl es of

such envilfonreempaihds, omectmmbmgﬂasadnhcy plattigizer abo&noivews ngsigyifillease pol ymer s

| ud I I t h ti f t
car bonat os,  VRGHES Cofbiies 2of BLbet et BB e R LORATD QSRS S0 % arm no
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e.g. protein hydrolysates including a zein hydrolysate. Preferred polyners

i ncl ude polyners selected fromthe group consisting of

As defined herein, the chewing gum centre comprises at least one physically,

15  chemically or biologically degradable elastomeric or resinous polymer. Such
polymers can, in contrast to currently used types of elastomers and resins, be
degraded in the environment after mastication of the chewing gum, thereby giving
rise to less environmental pollution than chewing gums based on non-degradable
polymers, as the used chewing gum will eventually disintegrate and/or can be

20  removed more readily by physical or chemical means from the site where it is

dumped.

As used herein the expression "degradable polymer" refers to a chewing gum base
component or a chewing gum base which, after dumping the chewing gum or even
25  during chewing, is capable of undergoing a physical, chemical and/or biological
degradation whereby the dumped chewing gum waste becomes more readily
removable from the site of dumping or is eventually disintegrated to lumps or
particles which are no longer recognisable as being chewing gum remnants. The
degradation or disintegration of such degradable polymers can be effected or induced
30 by physical factors such as temperature, light, moisture, by chemical factors such as
hydrolysis caused by a change in pH or by the action of appropriate enzymes capable

of degrading the polymers.



degr adabl e honopol yners, copolyners, terpolyners, and graftpolyners. 10 A
preferred conpound is a polyester and particularly useful conmpounds of this
type incWwode/opakyester pol yners obtained by the pol yneri eafrinxv206200ne or
nore cyclic esters as disclosed in US patent No. 5,672,367 which is

i ncorporated herein by reference. The polyners disclosed in this reference
are characterised by having 15 chenicallygunstable bonds in the polyner
chain which can be broken e.g. hydrolytically or by exposure to light. An
i nportant feature of the degradable polyners as used herein is that they
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made WO O/ 076227 PCT/ DKO2/ 00200 9 froma cyclic ester selected fromthe
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copol ymer of |actide and E-caprol actone including such a copol yner wherein
esters as disclosed in US patent No. 5,672,367 which is incorporated herein by

reference. The polymers disclosed in this reference are characterised by having
15 chemically unstable bonds in the polymer chain which can be broken e.g.

hydrolytically or by exposure to light.

An important feature of the degradable polymers as used herein is that they contain
chemically unstable bonds that can be broken in the chewed chewing gum under

20  environmental conditions. In the present context, the term "environmental condition"
denotes indoor and outdoor locations and the temperature, light and humidity
conditions prevailing in such environments. It will be appreciated that the rate of
degradation of the degradable polymer in chewing gum remnants dropped in a given
environment will depend on the above physical conditions. In preferred

25  embodiments, the degradable polymer is one where, under any given environmental
conditions except extreme cold temperature conditions, i.e. at temperatures below
0°C, at least 5% of unstable bonds, preferably at least 10%, more preferably at least
15% including at least 25% of unstable bonds are broken after one month to 12
months under environmental conditions.

30
In presently preferred embodiments, the at least one degradable elastomeric or

resinous polymer of the coated chewing gum element is a polyester polymer made



5 the initial nolecular weight ratio between the |actide and E-caprol act one
isinthe range of 99:1 to 80:20 such as in the range of 95:5 to 90: 10,
and a copwbyn®re2ef E- caprol actone and S-val erol act one. Geogmaoi9206hewi ng
gum base formul ations include elastoneric and resinous 10 pol yners of

di fferent nol ecul ar wei ghts. Accordingly, the degradabl e polynmer can be of
an average nol ecul ar weight (Mv) that is i9n the range of 1,000 to 9,999

g/ nmol, the range of 10,000 to 99,999 g/nol or the range of 100,000 to

1, 000, 000 g/ mMpbm a dYigicEhRVEIELIEHTOBERS 506D B a URtitiARkLIPRMNGS, MReISIEHR | Se a
gum base part where all 15 of the elastoneric or resinous conponents are
degr adabl e poFdrhemrae, drpplerplactones S-propickpatonepndifecapedpsonst. Suplepolmperstthasn t hat

t he gum base i Ry or | e I rs

contains a prgggéPP%ﬂyo ﬂ%%%85Eﬁ@%ﬁ@%ﬁ€n%§?§§é%g%g%3§%?8%85§m%%§8?%Im%esins
whi ch may be sat aicapolpnesyfiibdiriciand pahyitiictone Theudin® Bedh 4 €pobimestitierein

non- degr adabl e pol ynmers nay be_in the range of /1-99% by wei ght_ i ncl udi ng
the 20 ramye B mitihmolpsulgl wrighhrtiohgtreendhs ctigrandmepprefactong isdoghsy

wei ght. In thi t f 4 ' Sol gl e not
Trted 1o, oyRERot P o3y BV Elhte B 8% B0 S0P AR B oFLT O
CFR, Title 2lcafSelationaadd @ valkiolactbdre - Mast i cat ory Substances, Syntheti c)
such as pol yi sobutylene with a gel 25 perneati on chromat ography (GPC)
average nol ecul ar weight in the range of about 10,000 to about 1,000, 000

i ncluding t hede@?ﬁg,%sgr%eg?% g&d’slegfgmgggtio R AR L %Iiibs% feBfoGOPOl ymer

(butyl el astone ene copolyners e.g. having
st yr ene- bl adpelymersatfl iffersht mblpavlad wdights. Abcartlingly] thepteigyadably lpobmetr ate ( PVA)

havi GPC, I I i ght i.n. the, range of .2, Q00 bout
90, 000 such ale PhE: SGTTERTGRCENAoEE MoaEdor Gheres bR ghesofaiy ar
vei ght pol yvi fhelra REesatoes00ab 99,999 RIA8H drithdsge b1 .U B 130262@7@@%?%1}{ 02/ 00200

pol yi soprene, pol yethyl ene, vinyl "acetate-vinyl WO 02/07
10 laurate copolynmer e.g. having a vinyl laurate content of about 5 to

22%? n 551'? ;%o I;g IIB’?e :%lgefhvgmg lléleI %%g%sge.‘st gﬁ%"‘%’ﬁm@l e"%{f‘g tarr]g?‘nf‘gﬁg l&?ﬁ%ﬁ“&’@rqaﬂp a gum
base a sym hebf the @IR&XHFRI or resinous components are degradable polymers. However, it is
within the scope of the invention that the gum base part, in addition to one or more
degradable polymers, contains a proportion of non-degradable polymeric elastomers
and/or resins which may be natural or synthetic polymers. The proportion of such
non-degradable polymers may be in the range of 1-99% by weight including the
20  range of 5 to 90% by weight such as in the range of 10-50% by weight.

In this context, useful synthetic elastomers include, but are not limited to, synthetic
elastomers listed in Food and Drug Administration, CFR, Title 21, Section 172,615,
the Masticatory Substances, Synthetic) such as polyisobutylene with a gel

25 perrﬁeation chromatography (GPC) average molecular weight in the range of about
10,000 to about 1,000,000 including the range of 50,000 to 80,000, isobutylene-
isoprene copolymer (butyl elastomer), styrene-butadiene copolymers e.g. having
styrene-butadiene ratios of about 1:3 to about 3:1, polyvinyl acetate (PVA) having a
GPC average molecular weight in the range of 2,000 to about 90,000 such as the

30  range of 3,000 to 80,000 where the higher molecular weight polyvinyl acetates are
typically used in bubble gum base, polyisoprene, polyethylene, vinyl acetate-vinyl



5 having a high nol ecul ar wei ght and a | ow nol ecul ar - wei ght el ast oner.
Presently preferred conbinations of synthetic el astoners include, but are
not | i m two oko7622pol yi sobut yl ene and styrene-but adi ene, peCymaER002pbene and
pol yi soprene, polyisobutyl ene and isobutyl ene-i soprene copol yner (butyl
rubber) and a conbination of polyisobutyl ene, styrene-butadi ene copol yner
and i sobutyl ene 10 i soprene copol ynmer, anfl all of the above i ndividual
synthetic polyners in adm xture wth polyvinyl acetate, vinyl

acet at e- vi nyllalratercapelyaepelgy haisg a vingpatate/eingenanflabotit 5 ttolnbsut 0% Bof .

Useful natural . dabl e el astoners include the elastoners listed in
Food and 15 Vﬁla@} Sﬂgﬁgﬁwf%wﬁ }aweta%lta %etCPEO lymer, ag €0 npironsdipteofy g
"Masticatory Substances of Natural Vegetable Oigin" including natural

rubber conpounds such as snoked or liquid |atex and guayul e and ot her
natural guns i Belg) dbmglcjn ialthe imdgstryl teccbinbimsip ia,gunnizess amwﬂﬂaﬂﬁaelbﬂbmbm sorva,

erillo, rosindinh ssar andub ate icle, sper gutta hang
Eang, and? com3VHge m(tié?PngVelg%ﬁ (g? g}%mo%%fug&ﬁ‘f%‘tte St 10%@%6(9#& and
natural el astpiefred e&ﬁ&%ﬁa{s' &@#tﬂ@t‘id’el&js@&ﬁ&g Gy RN YR H@trmhﬁ@d toChew ng gum

in which the base is used Is adhesive or conventional, bubble gum or
regul ar gum p@éylmb@tbd@mdwrgw-b@a@mpblylspbm&bm eud pa]lyu;lopﬂenegl ast oners

i nclude jelut icle, randuba bal ata and sorva. . 25 1n accordance
wth the | nvaiahuReE KR insiRE CotbonEntu (bBin &Ree "uaer ul Cmay

i ncl ude one %nﬁﬁf&oh%bﬂ%&%bﬁ@%@Lﬁi‘ﬁ%n&@ﬁ'thdh’e@é’&dﬁ&@yrﬁ& ARLRbOIAR desired
nastlcatory properties an ctHég as plasticizers fior the elastoners of the

gum base @onpwmeoq@pdymenrmd@ﬂ dlt abowa inshividual sghthetiepelgmersan a@?la@mneg i zers
t
ne ester gum EhE OB AT Sk acehRb il oEits PorllirBh S rsfbes ey Bof) o 1O

hydr ogenat ed mﬁairﬁsthe@bycerol esters of polynerised rosins, gl ycerol .
esters of partially dinmerised rosins, glycerol esters of taIIy oi | rosins,
pentaerythritol esters of partially hydrogenated rosins, nmethyl esters WO

02/ 076227  PCY/HAZAANANn debesdhblf A RTer P hlE Vet SHh Q9 R0RE S Ot e

esters of rosins, pentaery
15 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, lechi caspi,
massaranduba balata, sorva, perillo, rosindinha, massaranduba chocolate, chicle,
nispero, gutta hang kang, and combinations thereof, The preferred synthetic

20  elastomer and natural elastomer concentrations vary depending on whether the
chewing gum in which the base is used is adhesive or conventional, bubble gum or
regular gum, as discussed below. Presently preferred natural elastomers include

jelutong, chicle, massaranduba balata and sorva.

25  In accordance with the invention, the chewing gum base components which are
useful may include one or more resinous compounds contributing to obtain the
desired masticatory properties and acting as plasticizers for the elastomers of the
gum base composition. In the present context, useful elastomer plasticizers include,
but are not limited to, natural rosin esters, often referred to as ester gums including as

30  examples glycerol esters of partially hydrogenated rosins, glycerol esters of
polymerised rosins, glycerol esters of partially dimerised rosins, glycerol esters of

tally oil rosins, pentaerythritol esters of partially hydrogenated rosins, methyl esters



rosins. O her useful resinous conpounds include synthetic resins such as
terpene resins derived from al pha-pi nene, beta-pinene, and/or d-I|inonene,
nat ural twopen®22T esins; and any suitabl e conbi nati ons of PCdKoenemoi ng.
The preferred el astonmer 5 plasticizers will also vary depending on the
specific application, and on the type of elastoner(s) being used. A

chewi ng gum base fornul ation may, if desilled, include one or nore
fillers/texturisers including as exanpl es, nagnesi um and cal ci um car bonat e,

sodium 10 Slﬂf@&h@ﬁs@pat@lﬁﬂtﬁy’drbgéfﬁﬁdd(}ﬁ@chylsds{dw@ﬂl@sﬁgrﬁéﬁt«h@@&hﬁupé‘st@§offagnes' um
and alumniumsilicate aolin and cl a al um ni umoxi de, silicium oxide

talc, titani apsinxiQiicr uspiheesinoys conapmm.d? incugde syniRentesion suehsas te@ENe ose
pol ymers, suGh;asiead ’froﬁpgghz? ﬁﬂ@h@ %refaggpﬁelfehgr{cﬁ&f d—llljn%PJIEbl, natural t qrpene

flllers/texturlsers ma ural organic es suc fruit

veget abl e flrbeﬁm an@aﬁy sultableczﬁmbﬁmlubué oithe ﬁidg@ﬁgcbrhmqire@ﬂﬁd bl’aeﬁbﬁﬁf As used
herein the term/ softeri desi gnates an ingredi ent, which softens the gum

base or cRewiPRStgERsSITEH AR ACPSAGING ﬁ@é%%gl&? apglieagions adson the e of

emul sifiers, ela%]qmﬁé[l 2@8{“ Dksg and sol ubilisers. A gum base fornul ation may,
in accordance Wt esent i nvention conprise one or nore fats e.g.
tal | ow, hydrogenat ed taI I ow any conpletely or partially hydrogenated

animal fats, IeteI ated angd. partj al hydr ogenat ed 25
veget abl e oi I‘% Wl?%ﬁg f%%ﬂ PR Mayy @F%‘E@eﬂm GRCRLMOEY | gl ycer ol

nonost ear at e ’ﬁlleﬁ/ﬁé%'f@érs tlﬁdl@(ﬁﬁ% 2 Suant ‘fé@' &Q%lﬂ% calfbm c%ﬂQ)nE{e QJdF'Lﬁﬁr i des,

acetyl ated monogl ycerid ty aci ds .g. stearic, palmt el ¢ and
| i nol ei ¢ l@ci @slphatangioond hmerﬂpmatSﬂma’s compeumisfsuclws fﬁagmsmneand zldemguumbase

furth dt t th wat.er Dbi. whi ch f t
the gum base SicHeebediand bty AolPin. il Rl 888k B b gt oper 1 oo,
one or nore emHos] dil Sbtri-S@nM éih%kiﬁiate‘é (@lﬁ%e b@lyhﬂ:?s SRIPASKdDBnd typi cal Iy

in an WO 02/076227 PCT/ DK02/ 00200 12 anpunt of to 18% by wei ght,
pref erably 0 combitioneihgteof.of t he gum base. I\/bno-

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

fibres, grain, rice, cellulose and combinations thereof.

As used herein the term "softener" designates an ingredient, which softens the gum
base or chewing gum formulation and encompasses waxes, fats, oils, emulsifiers,

20  surfactants and solubilisers.

A gum base formulation may, in accordance with the present invention comprise one
or more fats e.g. tallow, hydrogenated tallow, any completely or partially
hydrogenated animal fats, completely hydrogenated and partially hydrogenated

25  vegetable oils or fats, cocoa butter, degreased cocoa butter, glycerol monostearate,
glycerol triacetate, lecithin, mono-, di- and triglycerides, acetylated monoglycerides,
fatty acids (e.g. stearic, palmitic, oleic and linoleic acids), and/or combinations

thereof.

30  To soften the gum base further and to provide it with water binding properties, which
confer to the gum base a pleasant smooth surface and reduce its adhesive properties,

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



and diglycerides of edible fatty acids, lactic acid esters and acetic acid
esters of nono- and di- and triglycerides of edible fatty acids,

acet yl at esormemos2and  di gl yceri des, sucrose pol yesters or PO0FAKRSIWPS of
edible fatty acids including those 5 disclosed in WO 00/25598, which is

i ncorporated herein by reference, Na-, K-, M- and Ca-stearates, lecithin,
hydr oxyl ated |l ecithin, glycerol nonost earlgt e, glycerol triacetate, fatty

acids (e.g. stearic, palmtic, oleic and linoleic acids), propylgallates
and combi nat iaoresnt ¢led ok8% by weightyirefsrably @ émintweghtlof yheugmal bessuMeindi er s

whi ch b ded to th i base.. .| f.th f
o | O e A P AR i e 2B o B RISSERCP oot P
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in order to disperse and release the active |2%re lent. Waxes are
convent i onal Idjglyewiies,suciobepelppsiers pesiganesters of edhlsi feite acigs mgkidingrthoses

sof teni ng.of the chew se.when prepari chew um.bases,, I n

connectio mdf%?%sﬁ(glnpkeﬂsg%%%g%ﬁ on * Cﬁ’?’ Og%ﬁég%tef%yaﬁe?%e]gcge a—aiﬁ, Mg tabl e
type of wax afaYabgedisies) lecsthed) hadrokPlatednedidis @lycefs? nivhdbieda, goénset hyl ene
wax, petroleum wax (refined paraffin and m crocrystalline wax), {)araffl n,

bees' wax, canreidie ffkaciduied. sigrde Prlmuticyelsic and lingletorasidmprnsopstigadlagasm base

. | ati - . o . _ _.
col our ant s andd sprBERE5R! GRREF wl'hlphlef oL ERMonal UREY bR RP R S
veget abl e extbeadtled totthé aldwing gumbade [ADske@dNiY prasenod 6l 4 Biladdallyfour t her

useful chew % gum base conponents include anti oxi dants, butyl ated 25

hydr oxyt 00 ue POAEATPRLCAN APV HPaTeSIGPaAT AHmed BRIV, s DEVHIgHP My capgrise

o et ons RN BEABCLYNGE R RN AR 2 RO B NALDRRC o,

can vary substawt ingtddyentiependi ng on the 30 particul ar product to be
prepared and on the desired masticatory and other sensory characteristics
of the final product. However, typical ranges (weight% of the above gum

base componenysxdrge cshvetidkBAYuBN #E it dRtAS ORI GnSRIRGY ST 5 to 55%

15  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 may be used, such as for instance rice bran wax, polyethylene wax, petroleum
wax (refined paraffin and microcrystalline wax), paraffin, bees' wax, carnauba wax,
and candelilla wax.

20
Furthermore, the gum base formulation may, in accordance with the present
invention, comprise colourants and whiteners such as FD&C-type dyes and lakes,
fruit and vegetable extracts, titanium dioxide and combinations thereof. Further
useful chewing gum base components include antioxidants, e.g. butylated

25  hydroxytoluene (BHT), butyl hydroxyanisol (BHA), propylgallate and tocopherols,

and preservatives.

The composition of chewing gum base formulations which are admixed with

chewing gum additives as defined below can vary substantially depending on the
30  particular product to be prepared and on the desired masticatory and other sensory

characteristics of the final product. However, typical ranges (weight%) of the above

gum base components are: 5 to 100% by weigth elastomeric compounds, 5 to 55%



WO 02/ 076227 PCT/ DKO2/ 00200 13 by wei ght el astoner plasticizers, 0 to 50%
by weight filler/texturiser, 5 to 35%by weight softener and 0 to 1% by
wei ght ofwoigoa2baneous i ngredi ents such as anti oxi dant s pCTa@K0oIs, etc.
5 Chewing gum additives A chewing gumcentre fornul ati on conprises, in
addition to the above water- insoluble gum base conponents, a generally

wat er sol uble part conprising a range of 1¥Xhewi ng gum additives. In the
present context, the term "chewi ng gum additive" is 10 used to designate
any conponent by Wweighh elabtoghe€ praYERdEdreMab SOMELY Weight flle@ivfise] S1td 38y, B{yOCESS
is added to the gum base. The major propartion of such conventionally used
addi tives are poftenpi#dd) t%%lbweeghtiOﬁwqqﬂwo(g@)rﬁg@%w%§uch§ach as e.g.
wat er - i nsol ublLe: f | ' unds, can also be included. 15 In the
present cont eélﬁlgxg%\él%’l%%legﬁﬁn%g% itives include bulk sweeteners, high
intensity sweeteners, flavouring agents, softeners, emulsifiers, colouring
agent s, bindi agents, acidulants, fillers, antioxidants and ot her
conmponent & sugﬁ‘e‘é@g%‘ﬁg FaEN$ically or biologically active substances,
conferring desired properties to the finished chewing gum product. 20

Sui t abl e bul k sweeteners include both sugar and non-sugar sweetening
conponents. Bulbewsvegine nertss foyrpulation gormmnes,iih atdditibn corthelbute Saten about 95%
by wei ght of the hew um nore typically about. 20 to about 80% b

wei ght such alisatyblecEu biss ompanins. g esy iy aiinh solybleihge cGmTione augega st
sugar sweet enghgyiag Sudaaiakh, 48 1IRORbRINDEGHIe:G AP RN CRew RN JddRews i n

the chewi ng gum art 7i ncluding, but" not limted to, sucrose, dextrose,

mal t ose, l@exusddis desigadiahgseompnenywhichdn adoheshtionslexhewingggam  f r uct ose,

Lg\r/ﬂlzj)! (r)];te i O%al g%%gtsagﬁlri%g rp?oceg s lélgdesdotlo I’ckcliesgun{i1 ggseF Jilﬁe }nlajko% ’pr(%lo?tri]c?n S sulc:}I11

conventionally used additives are water soluble, but water-insoluble components,

such as e.g. water-insoluble flavouring compounds, can also be included.

15  In the present context, chewing gum additives include bulk sweeteners, high intensity
sweeteners, flavouring agents, softeners, emulsifiers, colouring agents, binding
agents, acidulants, fillers, antioxidants and other components such as
pharmaceutically or biologically active substances, conferring desired properties to
the finished chewing gum product.

20
Suitable bulk sweeteners include both sugar and non-sugar sweetening components.
Bulk sweeteners typically constitute from about 5 to about 95% by weight of the
chewing gum, more typically about 20 to about 80% by weight such as 30 to 70% or
30 to 60% by weight of the gum.

25
Useful sugar sweeteners are saccharide-containing components commonly known in
the chewing gum art including, but not limited to, sucrose, dextrose, maltose,
dextrins, trehalose, D-tagatose, dried invert sugar, fructose, levulose, galactose, corn
syrup solids, and the like, alone or in combination.

30
Sorbitol can be used as a non-sugar sweetener. Other useful non-sugar sweeteners in-

clude, but are not limited to, other sugar alcohols such as mannitol, xylitol,



Sorbitol can be used as a non-sugar sweetener. O her useful non-sugar
sweeteners in- clude, but are not [imted to, other sugar alcohols such as
manni t ol ,wRykiotak7 WO 02/ 076227 PCT/ DKO2/ 00200 14 hydr og@aatpah28028n ch
hydrol ysates, maltitol, isomalt, erythritol, lactitol and the like, alone
or in conbination. Hgh intensity artificial sweetening agents can al so be
used alone or in conbination 5 with the Kbove sweeteners. Preferred high
intensity sweeteners include, but are not Ilimted to sucral ose, aspartane,
sal ts of aceshydraganatedlstdrelvkydreBsatbs hialtital) dkointadt, sHthritol, laeseil and thediked and
its salts, glycyrrhjzin, dihydrochal cones, thaumatin, nonellin, sterioside
and the |ike, 28h&pENGOMbiNatigRhi nati on. In order to provide |onger |asting
sweet ness and flavour perception, it may be desirable to encapsul ate or
otherwise 10 control the release of at |least a portion of the artificial
sweet ener . TekElgh igtemsity ardificams swes¢ning agentsatanalso beawed)alane baini combimshioay
drying, spray chilling, fluid bed coatjng, . cqoascervatiqn, encapsulation in
yeast cell aW&Fﬁfﬂi‘%?@g’EﬂVFgQ’i‘%ﬁ%ﬁﬁén ‘ihlggé’@fe{‘%ty SyeaRteads 1’6‘%‘%‘%’ g’t!lt Fapghse

charact eri sti fgitelFRE iReHbRL Es%rt%e,ss‘ﬁﬁ§5ﬁéyeﬁﬂfa%e BB anl ?tsi%%l‘?s\& ggg

usi ng anot her chew ng gum corponent such as a résinous conpound.
| evel of the aydarhicaical arshitsesabis) gtyopithizing iy doarhsicdessathlaymatinl maérellimjepend on

factors such as.potency.of. the sweetener, rate of rel ease, . desired

Swpet nose. of  ERECSINR BLALE Lk s G pucqtypaatit Fr Qs eRke Mgctastne
consi der at i ONgyweethHds and ﬂ@v&ﬁbbr‘é@pﬁcﬁl\{ﬁlm?)pde @sirhile & éﬂca?%ﬁ’ﬁ& BNSthetRYe Vary
fromabout 0.001 to about 8% by wei ght (preferably 20 Tromabout 0.02 to

about 8% by wedrdtel Jhe releese efzat tdastraspartieniof the agificigl sweetthonTenhaiquengichded,
t he usage | evel, of the encapsul at.ed sweetener will.he proportionately

i gher - Conbi N&t PORUAERE ST, SHERaShEn P suld AR BERE Y | &
the chewi ng goHsdroatios, shdapsuliciasead chils MEATTHE sRe@iod hily bogsddyent i on.
Addi tionally, the softener may al so provide additional sweetness such as

with aqueous &wugie dgpirebmlegpaichasiotesistics: Fapapsulation of yeeterling sgsntyiean pkso
desired, a | O¥E ﬁl%k/f)d’eid%sﬂxlélaﬁ)ﬂﬂgr a%%ﬁg &ﬁﬁ cgl%pgﬁe%q Suc%xa%%les%ﬁo%fcompound.
15
Usage level of the artificial sweetener will vary considerably and will depend on
factors such as potency of the sweetener, rate of release, desired sweetness of the
product, level and type of flavour used and cost considerations. Thus, the active level
of artificial sweetener may vary from about 0.001 to about 8% by weight (preferably
20  from about 0.02 to about 8% by weight). When carriers used for encapsulation are
included, the usage level of the encapsulated sweetener will be proportionately
higher. Combinations of sugar and/or non-sugar sweeteners can be used in the
chewing gum formulation processed in accordance with the invention. Additionally,
the softener may also provide additional sweetness such as with aqueous sugar or

25  alditol solutions.

If a low calorie gum is desired, a low caloric bulking agent can be used. Examples of
low caloric bulking agents include polydextrose, Raftilose, Raftilin,
fructooligosaccharides (NutraFlora®), palatinose oligosaccharides; guar gum

30  hydrolysates (e.g. Sun Fiber®) or indigestible dextrins (e.g. Fibersol®). However,

other low calorie-bulking agent can be used.



| ow cal oric bul king agents include pol ydextrose, Raftilose, Raftilin,
fructool i gosaccharides (NutraFlora(r)), palatinose oligosaccharides; guar
gum 30 hywpokysaees (e.g. Sun Fiber(r)) or indigestible dexrmK/o(m)g.

Fi bersol (r)). However, other |ow calorie-bul king agent can be used. WO
02/ 076227 PCT/ DKO2/ 00200 15 Further chew ng gum additives which may be
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pol yoxyet hyl ene stearates, such as for instance polyoxyethy enf}é8)stear ate
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15  (e.g. the product sold under the trade name CREMOPHOR), block copolymers of

ethylene oxide and propylene oxide (e.g. products sold under trade names
PLURONIC and POLOXAMER), polyoxyethylene fatty alcohol ethers,
polyoxyethylene sorbitan fatty acid esters, sorbitan esters of fatty acids and
polyoxyethylene steraric acid esters.

20
Particularly suitable solubilisers are polyoxyethylene stearates, such as for instance
polyoxyethylene(8)stearate and polyoxyethylene(40)stearate, the polyoxyethylene
sorbitan fatty acid esters sold under the trade name TWEEN, for instance TWEEN
20 (monolaurate), TWEEN 80 (monooleate), TWEEN 40 (monopalmitate), TWEEN

25 60 (monostearate) or TWEEN 65 (tristearate), mono and diacetyl tartaric acid esters
of mono and diglycerides of edible fatty acids, citric acid esters of mono and
diglycerides of edible fatty acids, sodium stearoyllatylate, sodium laurylsulfate,
polyoxyethylated hydrogenated castor oil, blockcopolymers of ethylene oxide and
propyleneoxide and polyoxyethylene fatty alcohol ether. The solubiliser may either

30  be asingle compound or a combination of several compounds. In the presence of an
active ingredient the chewing gum may preferably also comprise a carrier known in

the art.
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pol yoxyet hyl ene fatty al cohol ether. The solubiliser nay either 30 be a
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i ncluding_acid and ot her substangces. capable of _affecting the taste

profile. éxaﬁBﬁ@g’eBP‘ist%FﬁcaQH@eo 8&8‘3’5@&&? fasteaefils gxamplp IQ‘:‘E}(L t,
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caranel aroma, honey arond, peanut, wafnut, cashew,’ hazefnut, al nords,

pi neappl e, stlmzesoenthol, liampbe reasamel pmpaa; Abndyrarpms,, peahet wabsit, cagliempanon,

pepperm nt, w ntergreen, spearm nt, eucal yptus, and mnt, frui.t essence 10

such as from!Zppny; algonds, Iﬁ’é"‘é‘@i‘{f,@’ %t’far“gv?ﬂ@régl,’beélﬁ(r FBB‘P";‘T &ﬂ?pﬁ@rﬁliﬁ: cherry,

pi neappl e,  afithaRloah&peARne witlezB&E Sharint QedlybRis! ddEnRERRAY dWsdHce

spearm nt, menthol, =~ eucal yptus, ¢love oil, bay ofl, anise, thynme, cedar

| eaf oi | 10nutspelyas e applespest, neaeh, sfrawbersy, (aprigot, tasphenty, blesrgapimeappiel or ange)

as nenti oned agoye. 15 Thi, chew tneﬁ %umél vour ma% be a n?t u?r@%eqlflavouri ng

agent whi ch iPQ0P{HR §85eReS. Jhe essgiial ofls jpalude peppermulf, fpegrmint, i > slices or

pi eces of comEatARHLE oA, BYY oil, Hhse, Bghiel 6ddar FhEZEil,TRYMEE ah@98s bf@8 3 nNm

such as less than 2 m"m nore preferred |ess than 1 nm <cal culated as the

| ongest di medBliEHe.6f lepoa, brreamed and orpngehas mertionelabene i ng agent may be in

a formwhere the particle size is fromabout 3 mto 2 mm such as 20 from4

mto 1 mm Preferred natural flavouring agents include seeds froma fruit
15  The chewing gum flavour may be a natural flavouring agent which is freeze-dried,

preferably in the form of a powder, slices or pieces of combinations thereof. The

particle size may be less than 3 mm, such as less than 2 mm, more preferred less than

1 mm, calculated as the longest dimension of the particle. The natural flavouring

agent may be in a form where the particle size is from about 3 pm to 2 mm, such as
20 from4 pm to 1 mm. Preferred natural flavouring agents include seeds from a fruit

e.g. from strawberry, blackberry and raspberry.

Various synthetic flavours, such as mixed fruit flavours may also be used in the
present chewing gum centres. As indicated above, the aroma agent may be used in

25  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 (preferably from
0.01 to about 15% by weight) of the final product 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.

30



e.g. fromstrawberry, blackberry and raspberry. Various synthetic flavours,
such as mxed fruit flavours may also be used in the present chewi ng gum
centres. W mnuizeat ed above, the arona agent nay be used PoT/IES20080t1ti es
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desired intensity of the aroma and/or flavour used. Preferably, the
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phosphoric acid and glutaric acid. 5 In one enbodi nent the chew ng gum

centre conposjtion conprise har maceutically. or biologically active
epline hend

subst ance. ExHhiieenladig BE SN SEREHLQIIPOSHINSOBIPERE & ve | i st of
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reference, include drugs, dietary Supplenents, antiseptic agents, pH
adj ust i ng agesitbstanegst a cempichegsivglest 0 whivd is fovet @ree s W@ O0LHEE; awhéchols 10

treatnment of the oral, cavi apd the teeth such as hydrogen peroxi de and
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i nclude: acids, such as adiprnic acid, succinic acid, fumaric acid, or

sal t s t hel®of tregtmeal efshe prat cavitymnd dhelteethsuelnay kydaegen, penaideandzaoimpouadset i ¢
acid, lactic aci sphoric aci.d and.glutaric acid.and, accept ahl bases,
SPGB R e N K W
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and cal cium The gum centre of coated chew ng gum e1 enment agcotdi£ﬁ_ to the
i nventi on cansusginéc acdyiumerigpcidherpelts thegrofrensalis of titte agidtaftaric 20id madhiswi ng

gumcentre to_bhe c 1.hg 2 n nyentional coatjn r s..Lncl udi ng
those desor i b%%g’i aﬁgﬁ% ggg,g%tbc\%ach(g Pﬁo%h%ﬁc ¥&d4h gﬁltarlc R1d % aﬁzcgﬁ:tgbsle bases,
15  such as carbonates, hydrogen carbonates, phosphates, sulphates or oxides of sodium,

potassium, ammonium, magnesium or calcium, especially magnesium and calcium.

The gum centre of coated chewing gum element according to the invention can have

any form, shape or dimension that permits the chewing gum centre to be coated using
20  any conventional coating process including those described in the following.

Accordingly, the gum centre may be e.g. in a form selected from a pellet, a cushion-

shaped pellet, a stick, a tablet, a chunk, a pastille, a pill, a ball and a sphere.

Outer coating types and formulations
25
In accordance with the invention, the chewing gum element comprises about 0.1 to
about 75% by weight of an outer coating applied onto the chewing gum centre. In the
present context, a suitable outer coating is any coating that results in an extended
storage stability of the environmentally degradable chewing gum products as defined
30 above, relative to a chewing gum of the same composition that is not coated. Thus,

suitable coating types include hard coatings, film coatings and soft coatings of any



Accordingly, the gumcentre may be e.g. in a formselected froma pellet, a
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75% by wei ght of an outer coating applied onto the chew ng gumcentre. In
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sugar-fre (gﬁli‘e CUYEAHESLPABSP thgttedn dn FHERT BPRIOEHaR %H‘g?r'ﬁ'ﬁ"‘e?%bj ects
of hard coatig rlé?tc?aﬁl%saa!nﬂ coﬁﬁbﬁdéﬁ@ﬁs thefeHP GRY obﬁxﬁrofwgfcf&aﬁﬁ%ﬁgg bEGiAt ed

by the consuner and to protect t gum centres Tor various reasons as, in
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pol ymer degradi ng substances. In the production of chew hg %um_lt may,
however, be peaingicachedompyeponfeia offips funsiiond Jegredieniagag. fdtarp binddkg dgentshe

coating by OthFOI{H'S, Q{C?fneﬁlglﬁkééel%rc\éﬁ{e%, k}iless%ggremating may contain further functional
15  or active compounds including flavour compounds, pharmaceutically active

compounds and/or polymer degrading substances.

In the production of chewing gum it may, however, be preferred to replace the
cariogenic sugar compounds in the coating by other, preferably crystallisable,

20 sweetening compounds that do not have a cariogenic effect. In the art such coating
are generally referred to as sugarless or sugar-free coatings. Presently preferred non-
cariogenic hard coating substances include polyols, e.g. sorbitol, maltitol, mannitol,
xylitol, erythritol, lactitol, isomalt and tagatose which are obtained by industrial
methods by hydrogenation of D-glucose, maltose, fructose or levulose, xylose,

25  erythrose, lactose, isomaltulose and D-galactose, respectively and trehalose, which is

a non-cariogene mono- di-saccharide.

In a typical hard coating process as it will be described in details in the following, a
suspension containing crystallisable sugar and/or polyol is applied onto the gum

30  centres and the water it contains is evaporated off by blowing with air. This cycle
must be repeated several times, typically 10 to 80 times, in order to reach the

swelling required. The term "swelling" refers to the increase in weight or thickness
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obt ai ned by pé&sssrally, tﬂn@ﬁlnhewtmg 1gubtame¢hby pssstﬂgrthmghﬁvmnggpnmpnkm@rwughh
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cycle is repeated until the Coati ng

before the next portion of coating is received. This cycle is repeated until the coating

is complete.

In the present context, suitable film-coating polymers include edible cellulose

20  derivatives such as cellulose ethers including methylcellulose (MC), hydroxyethyl
cellulose (HEC), hydroxypropyl cellulose (HPC) and hydroxypropyl methylcellulose
(HPMC). Other useful film-coating agents are acrylic polymers and copolymers, e.g.
methylacrylate aminoester copolymer or mixtures of cellulose derivatives and acrylic
polymers. A particular group of film-coating polymers, also referred to as functional

25  polymers are polymers that, in addition to its film-forming characteristics, confer a
modified release performance with respect to active components of the chewing gum
formulation. Such release modifying polymers include methylacrylate ester
copolymers, ethylcellulose (EC) and enteric polymers designed to resist the acidic
stomach environment, yet dissolve readily in the duodenum. The latter group of

30  polymers include: cellulose acetate phtalate (CAP), polyvinyl acetate phtalate
(PVAP), shellac, metacrylic acid copolymers, cellulose acetate trimellitate (CAT)
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The choice of film-forming polymer(s) and plasticizing agent(s) for the outer coating
of the present chewing gum element is made with due consideration for achieving the
best possible barrier properties of the coating in respect of dissolution and diffusion

20 across the film of moisture and gasses.

The film coating of the chewing gum elements may also contain one or more colou-
rants or opacifiers. In addition to providing a desired colour hue, such agents may
contribute to protecting the degradable polymers against pre-chewing degradation, in
25  particular by reflecting light or by forming a barrier against moisture and gasses.
Suitable colourants/pacifiers include organic dyes and their lakes, inorganic
colouring agents, e.g. titanium oxide and natural colours such as e.g. B-carotene or

chlorophyll.

30  Additionally, film coatings may contain one or several auxiliary substances such as

flavours and waxes or saccharide compounds such as polydextrose, dextrins
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Gor vati ve, aHeEofnda SRR Ueckypl chilbal UL R BE et oG PRC
zei n, a vegetvedX andgombimatioystHeaiof,c pol ynmer and any conbi nation thereof,
and a maﬁ such as beeswax, carnauba wax, mcrocrystalline wax, paraffin
wax and d8nbinations thereof. 10 It is one i nportant object of the

i nvention to 1prQyL98, SﬁﬁWonga%%gggtri%géggﬂ&ﬂdé E%ewig%glﬁﬁ%hi&ﬁ ddeg adabl e

gum base polyners, 1S nore rnt ronnendt and/or is

nore readi | y coetenvefiddgaiablergmm basd polyneis, s inore readibyhdegratgd iissthepr ot ect ed

against phys ie%%{ror?nqgntcarr]l o.r ?sako%frgaed(iltysrervr\fgiiecc{] thg%?roﬁlagrfdewﬁg %ﬁlorr t%tzzlhgwﬁlr;geis
protected against physical and chemical effects which can cause undesirable pre-

15 chewing degradation. Accordingly, it is within the scope of the invention to provide
chewing gum having an outer coating that affords a high degree of protection against
degradation of the polymers. This e.g. is achieved by providing an outer coating that
protects against the above physical and chemical factors such as light, oxygen or
moisture. Alternatively, the protection against degradation of the polymers is

20  effected by omitting the inclusion of chewing gum additives that, if present as a
chewing centre component might cause polymer degradation and incorporating such
substances in the outer coating. Examples of components that, if being in contact
with the degradable polymers, might have an adverse effect on polymer stability
prior to chewing include acidic components, e.g. acidic flavouring components or

25  oxidising and hydrolysing substances. Additional substances that can advantageously
be incorporated into the hard or film coating layer include substances that have the
effect of enhancing degradation or hydrolysis of the degradable polymers present in
the chewing gum base. Such substances may be any enzyme capable of hydrolysing

the bonds in the polymers, including as examples hydrolases, esterases, proteases and

30  peptidases.



15 chew ng degradation. Accordingly, it is wthin the scope of the
invention to provide chewi ng gum having an outer coating that affords a
hi gh degrwe oef7q2edt ecti on agai nst degradati on of the pol pPeEmKo020bd08 €. g.
is achieved by providing an outer coating that protects against the above
physi cal and chem cal factors such as |ight, oxygen or noisture.
Alternatively, the protection against deg?adati on of the polyners is 20
effected by omtting the inclusion of chewing gumadditives that, if
present as altishiniangspeehdf the praspatriavintion diwt theanser qoetiygref the ebgvaidgteion and
i ncor porating,such subst.ances in the outer. ating. Exanpl es of conponents
that, i1 bei RIS CHFCRAIR Off PrmpRP BESHEY QoY Ry P BRISM o an
adver se ef f eghiclading tlotEBlenfibddi Hebdidbefe¥el Or to chew ng include acidic
conponents, e.g. acidic flavouring conponents or 25 oxidising and

hydr ol ysi ng substances. Additional substances that can advantageously be
i ncorporated jnto.the .hard or fil.m coat,ing |ayer, i ncl,ude. subst ances. t hat
nave he et ASeP RS SR gmhen el Misiia X SheanGate SupERed didTinkan) o
pol ymers pregan elément!dTehCiROMtdA i9itleAR At wiRks MheSdst RBERS cammriRs afNY
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phar maceut i cdullin®igenganbivocdnd yeed ) ARORRINNE agénicd phliri@cdiesiéy sent i oned
herei nbefore. 5 Accordingly, in further enbodi nents, the above hard-coated
or fil m dBat €QSTBELSAH LK GotiiPNEIoaMN liBid CORmPONpRich VRS ROTBOREIL S HEERE wher e

t he outer coat.i i i1 o) . d from
L i i ng. agn ARG Hyeclef bn A aATED hck? APIRAASUISRUEEHE] 1 0
di spersi ng agést-chesringdegraddtiokiof thecdugpraiabietpolyanerblflikis dgsifedead defeatlfel avouring

agent, a coloyring agent, a pharnmaceutically or 10 cosnetjcally active
conponent, a e?ﬁgeﬁi %a@ﬁﬁgﬁﬁéﬁ?‘%@’%ﬁ&“ﬂ?&ﬁ%h‘éﬁ’@,(’“&e@%t&}g,unéﬂ mMaslispsien of hi gh
i ntensive sweg! GRGY; agleH c8RPoR AR lin GERARINEe RithARE flvehiRH the
af t er-chew ng degré%ga?iﬂg’n of ct h Odegra?i%brlle po ?n%r .1 I? ﬁv ]irls c}%gi red to
defer thé5 encapsulated using any conventional encapsulation agent such as e.g. a protein
including gelatine and soy protein, a cellulose derivative including any of those
mentioned above, a starch derivative, edible synthetic polymers and lipid substances,

the latter optionally in the form of liposome encapsulation.

20  In other embodiments, the chewing gum element according to the invention is
provided with an outer coating in the form generally described in the art as a soft
coating. Such soft coatings are applied using conventional methods and may
advantageously consist of a mixture of a sugar or any of the above non-cariogenic,
sugar-less or sugarfree sweetening compounds, and a starch hydrolysate and/or

25  hydrogenated starch hydrolysate.

It is another major objective of the present invention to provide a hard coating

process for preparing a chewing gum element as defined herein.

30 Inafirst aspect of the process a chewing gum mass comprising at least one environ-
mentally degradable elastomeric or resinous polymer is prepared. As used herein, the

expression "chewing gum mass" refers to the bulk chewing gum material provided



effect of any of these additive conponents in the outer coating until
mastication of the chewi ng gum such conponents may, in accordance with

t he i nverwDoR/0@2715 encapsul ated usi ng any conventi onal emrcampawRavioon agent
such as e.g. a protein including gelatine and soy protein, a cellul ose
derivative including any of those rrenti? ed above, a starch derivative,
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conponent s a%ﬁégﬁg\%& Etgggém a %{ig?l?i \%grsoTgééu%gbsaggﬁ?gggﬂg%%@‘geliE[g}rqlqgeﬂg%%l\%ti onal
chewi ng gum miixinggpearatysnAithougblsucke ndbnveationad ptdcessas afersaitaiss @sthe dirsiptepvi di ng
chew ng gﬁm r&ss con%ri %at | east two ., separate steps where in a first
step, a CHewi%heqIRFHaSE hedyesertinygntiognit may; s pdyamageons i Ysegronersid omer i ¢
and resi nous QRk | ' j ' ed
with various a?ﬁ‘ré%ﬁﬁgﬂ’;ﬁ?ﬁhi AR altoF e cuth ﬁaggldg‘g’gesﬁe@%@%?gﬂgl&y@@wguch
conventi onal degmdass pelynteneas defined heweins amd all of theahbwyingigust addititesacg t he gum
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may be advant ageous to use a one-s
15  the chewing bulk gum mass is obtained.

In a subsequent step, the thus obtained chewing gum mass is discharged from the
mixer and, if required, cooled and shaped or formed such as by extruding into
anyone of the above gum centre forms which are subsequently subjected to a hard

20  coating process step comprising at least one coating cycle comprising applying onto
the gum centres a solution or suspension of a coating agent, preferably an aqueous
solution, and repeating this coating cycle until the coating layer constitutes 0.1 to
75% by weight of the chewing gum element. As the coating agent can be used,
separately or in combination, any of the sugars, non-sugar polyols and mono- di-

25  saccharides that have been discussed in details above to provide a hard sugar coating

or a hard sugarless coating, respectively.

The hard coating of centres typically takes place in tilled, round or horizontally

placed cylindrical coating kettles that rotate during the whole process. The coating
30  kettles can be made from copper, stainless steel or fiberglass-reinforced polyester

and may be equipped with a piping system that supplies and exhausts air and doses

the coating suspension.



adm xi ng procedure wherein all of the gum base conponents including one or
nore degradabl e polyners as defined herein, and all of the chew ng gum
addi ti veswearoe/07@2kar ged, in an appropriate order, into a nmPKirmKoajmanat us
foll owed by operating the apparatus at atnospheric pressure or at a
pressure above atnospheric pressure until 15 the chew ng bul k gum mass is
obtai ned. In a subsequent step, the t hus 28bt ai ned chewi ng gum mass i S

di scharged fromthe mxer and, if required, cooled and shaped or forned
such as by exA typitahgodtmgpro@sy amerdig tolthe atventiorgeompresas sevefabcominghi ch are
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and repeating this coating cycle until the coating |ayer constitutes 0.1 to
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The hard coating of centres typically takes place in tilled, round or

hori zont al | y typralbeia thytange pf eheut £6 i abegt R@ secopds suhes iotharangd of pbeptt he
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02/ 076227 PCT/ DKO2/ 00200 24 A ty(fglgfal process according to the
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coating kettle e coating so Ion at a

vol ume whi ch dostigeageat adfisienias athietea h@drohted thévaing elegwdbtontslhipar sed 5
over the surfaces of the centres after an appropriate smpothing out tine,
i.e. the perirgubhiveighigoating Rle csting sewensemeanthy addediiq @ﬁkeﬁﬂ@%éfrb@eg over

the centres, ﬂm%&@iﬂhssepr%%e%;@%g# ﬁo&%é&iu%\t}?, Jr308& Bth@PRH bediPestif AP fithn 0

seconds such as in th
15  known to those skilled in the art.

The coating suspension is typically in the form of a syrup of a sugar or any other of
the above coating agents including a polyol, at a concentration which is in the range
of about 30 to about 75% by weight, such as in the range of about 40 to 60% by
weight in an appropriate solvent such as water. When applied onto the gum centres,

20  the coating solution is typically at a temperature in the range of about 20°C to about
100°C such as in the range of about 30°C to about 80°C, e.g. in the range of about
40°C to about 70°C such as about 55°C.

In addition, it is contemplated by the present invention that one or more functional or
25  active compounds including fillers, colours, flavour compounds, pharmaceutically

active compounds and/or polymer degrading substances of any of the above types

may be incorporated into the hard coating during the coating process. Such active

compounds can conveniently be added in one or several increments by incorporating

them into the coating solution or suspension or they can, alternatively, be applied to
30  the gum centres being coated either as a separate suspension/solution or in solid,

powdery form, e.g. by dusting them onto the gum centres.



30 to about 60 seconds. Follow ng this snoothing out step, the centres are
dried by neans of air. This cycle is repeated 10 to 100 tines such as 20
to 80 tinweoantd2k7the 10 centres are conpl etely covered amdThaoe/00t0e
preferred nmeasure and the preferred weight. In any event, the present

i nvention contenpl ates applying an anmount,_of coating agent sufficient to
achi eve a hard coated chew ng el enent cortaining 0.1 to 75% by wei ght
coating. The coati n? suspensi on can be added to the kettle by being m xed
with, sprayedVhgoapplyiogsedh avastive substagdeth sobid tform, doeappdicatiasis prefamblymanner

15 known to those skilled in the art. .The coating,.suspensi on i ically
inthe form é}eﬁgng %or§f> dglggagﬁlme&ev&%?y&;wgfcﬁ B%tmﬁﬁ eéﬂfb?/@e{:@aé{l%ﬁ"gﬁ’égent s
including a pahyehce dHta subsiaRER Ahloahi FhARIRB stilsstdride {HSolPRAR to e saiout 30
to about 75% by wei ght, such as in the range of about 40 to 60% by wei ght

in an appr oprstigliecesding eWherpas theastuabdying timefor digtoating selubon depegddorcent res,

20 the coati olution.is-typicall t,.a t rature 4 n the range of about
20C 10 abgut e FBetiesPhing forRladn sl iEpTe BB O 500 aqulif s R B (7
the range of tabpattiallyesatédctiant guif CergttCimicdiablgWfiebife.applicatiddiofF tien, it is
contenpl ated by the present invention that one or nore functional or 25
active conpouwidousrortiag kyer. Qntiepally, i negtially qopied shewingravoueragre is wetted

phar maceutic 1 r .ad] ces of
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the coating papaddssf bifing teecipplied acivepubsisiecech will 08 vppieeiatddyhdianadied i n
one or seyeral _increne |ncor& rating theminto the coating solution

ts, by
or suspen8i orfuBianog&gn aﬁsigemtéw]a &p3tingrycles mcluding thedmal eielggum cent res
bei ng coat ed gif:f Stvﬁo & b0 J i L. .qpowdery
form e.qg. byﬁdﬂ@ﬁa}}g’t e@nqgﬁ{egﬁt%%h%gﬁnoignt rgtgin‘alwg%%%%@% laﬁlp lied
PCT/ DK02/ 002@hring thedvatingppicgssng such an active substance in solid form
the application is preferably perfornmed prior to drying of the previously
applied coating layer in order to allow for adherence of a substanti al

amount of t hqpaaé kﬁeﬁé&oéﬁmﬁﬁeétmh%%kﬁ% Juggtahéeooehligeacﬁikh hlérin%gfg%xtm‘goat ing.

Whereas the actual drying tinme for the coating solution dep S on

15 process is in encapsulated form thereby providing a high degree of stability of the

substance and reducing the tendency of the substance to migrate to the surface of the
coated chewing gum. Additionally, the encapsulated active substance is protected
against deterioration, e.g. due to oxidation and exposure to light. This is particularly
important in connection with flavours and aromatic compounds, especially in the

20  form of ethereal oils, such as peppermint, lemon, lime, and orange.

Encapsulation of active substances to be incorporated into the outer coating is also
used to prevent the active substance from reacting with other components in the
coating or in the chewing gum centre. Thus, certain active components, including

25  acidic compounds and enzymes, may be capable of promoting pre-chewing degrada-
tion of the degradable polymers in the chewing gum centres according to the inven-
tion. It will thus be appreciated that undesired degradation of the gum base polymers
can be prevented by incorporating such active compounds in the coating layer and
that degradation is further prevented or reduced by applying the active substances in

30  encapsulated form.



5 the specific coating fornmulation used, it is preferred to apply the
active substance to the partially coated chewi ng gumcentre i nmedi ately
after theweppli@ati on of the previous coating |ayer. OptiPcmaiKog/0020he
partially coated chewing gumcentre is wetted before adding the active
substance in solid formso as to provide a sticky surface capable of

bi ndi ng the applied active substance. 1t 20 1| be appreci ated that an active
10 substance can be added at any of the coating cycles including the final
cycle. Additln drwprbtysnt tawexdy usetil endipbdleti@ndgeatstinclade buf anamb't bmétbd tpnponent s

can be appl ring the coatin rocess | n _one prefer odi.ment, the
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coating or i%’ir%elsgﬁjg%aﬁ %M%Wta fa%%}gaﬂ‘m%‘i AY4&ti ve conponents,
i ncluding 25 acidic conpounds and enzynes, nmay be capabl e of pronoting
pre-chewi ng degrada- tion of the degradable polyners in the chewi ng gum

centres accordln to the inven-_tion. It wil] thus be appreciated that
undesi r ed? deg’ﬁhsdllaﬂ ¢ting pf%éssgtfﬁh%%@ﬁm maseinglude g usthep sleps arsegolyng
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present context, useful_ encapsul
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15 products appearance it also aims at isolating them from ambient humidity. This
technique resembles hard coating in that a crystallisable solution is used. The

essential difference is that only one, two or three cycles are carried out.

After completion of the coating cycles, the coated elements may be subjected to a
20  polishing treatment. The polishing also takes place in rotating coating kettles in
which a polishing suspension or a polishing powder is added to the coated centres in
one or more portions. The polishing suspension typically comprises a wax, an
emulsifier, shellac, gum arabic and a solvent such as water. The polishing powder
often consists of wax only, or of wax mixed with emulsifier or gum arabic or talc.
25
Hard coating may be preceded by other coating techniques including the technique
generally referred to as "gumming" (or "glazing") or "sealing". Gumming is a
technique in which syrups made from non-crystallisable, generally non-hygroscopic
matter such as gum arabic, modified starches and celluloses including cellulose
30  acetate phtalate (CAP), shellac, polyvinyl acetate phtalate (PVAP) and maltodextrins
are used. This technique enables a vitreous film, serving as a barrier against the

migration of oxygen or moisture, to be generated in one or a few applications of



silica, yeast cells, and any conbi nation hereof. Presently preferred
encapsul ation 5 agents include fatty substances such as hydrogenated soy
bean, cotwongmeai27 coconut, sunflower, pal mkernel, rapes@ea/DENRWHOIDCI NUS
oil, or waxes such as beeswax, candelilla wax, carnauba wax, paraffin wax
and pol yet hyl ene wax. Especially pre- ferzed is a mxture of hydrogenated
rape oil and carnauba wax. 10 The hard cddti ng process of the invention may
include as further steps, a snoothing step and/or frosting step. The term
"snoot hi ng" ©seluéps te theprodushtotearoatedcInidiismyoesss use maywise twppidesdt i ons or

| oads of a crystallisable solution which is t_as congentrated as that
used in the REMGOESTIAHGS A by Ralthshoh it B nftrSSRARRR AR s Tace
appea- rance t19bindahé dtep costbinbe in S sRp. I_'Ichi@@ﬂief‘Qefses,‘éﬁ%Ar_@of ?él?olb whidso used
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crystalligable | ut | s used, . The . essentj.al difference is that only
one, two gr t1 reggs t@% eginggeyccg(rﬂ}rllge(gba/uﬁvgp%ab%r}oﬂ%lﬁﬁ?g{eﬁt&n of the coating
cycles, the coated elenents my be subjected to a 20 polishing treatnent.
The polishing al spo takes place_ in rotating coating kettles in which a
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cosmetically active component, a lipid component, a wax component, a sugar, a
polyol, a high intensive sweetener, an acid and an agent capable of accelerating the
after-chewing degradation of the degradable polymer such as a hydrolytically active

enzyme.

20  Inafurther aspect, the present invention provides a process for coating a chewing
gum element as defined above with an edible film. In this process, the initial steps of
preparing a chewing gum mass and forming this mass into a desired chewing gum
centre form are as described above for the hard coating process. In a subsequent step,
an edible film comprising at least one edible film-forming agent is applied to at least

25  apart of the thus formed chewing gum centres to obtain an at least partially coated
chewing gum element comprising 0.1 to 75% by weight (preferably 1 to 10% by

weight) of the chewing gum element.

In the present context, a film coating can, as it is mentioned above, be defined as a
30 relatively thin polymer-based coat applied to the chewing gum centres of the

invention. The thickness of such a coating is usually between 20 and 100 um. Film



solution to the product to be coated. In this process, use may al so be nade
of powders of various natures in conjunction with the non-crystallisable
sol uti on w0 0a®762D bi nd the water contained in the syrup. PCA/DisR/0atoher
cases, sugars or polyols which have been nelted or |iquefied by solvents
may be used. The hard, brittle, vitreous 5 layer is then obtained by
cooling or by evaporation of the sol vent 328 In speci fic enbodi nents, the
coating cycle nmay include one or nore steps where the sanme or a different
coat i ng agentcoating foatulasieds asualiy eontaiatthafplioving ¢onpdnsntapppolemenafitm- t he
centres being coated, in powler farm An exanple, of such a process is

di scl osed 10%pgnlggag§rg,7%p]§§g:}zqr,rg ?lﬁ?‘Fﬂ@ndé‘rfﬁ’g‘Eil?@ﬁ{V@St he hard coati ng

process according to the invention is a process wherein during the coating
at | east one additive component selected fromthe group consisting of a
bi ndi ng agentTheapnbéationrod theblor ¢riatigg faoombasioans carded phinhyf sprayimgommening a

di spersing agent, .an _antisticking conponent, a bul king a t, fl avouri ng
agent, a Qor QLPihy haRRpertiss SR MacRRRC I 1y PlrsetritSnaty Bk poiag: | ve
conmponent,  a dyiiPinfent HAPHREREI cohvdRoraRY RO PharnfacS IR anPcon®@iéBéry a hi gh

i ntensi ve sweet éner, an acid and an agent capable of accelerating’the

af t er - chewi ndndisty sdabe epplisd. Sinch egipnaasa iricdudes coatimg ketilsh onpans as described
hydrol ytical | y actjv nzyne. 20.ln a .further. aspect, .the present

mventi on_ pr GuPHed ittt REESHGng colyiles opeied SlinMAGT Ptk SILOREE § neo
above wi th aneReiedk®ad the Pellighint Whith RS SSeRsS thel fidht lafd kdag] anBtvaich Biproad&par i ng
a chew n%ggum mass and formng this mass into a desired chew n%bgum centre

form ar e ls qeSesirpegunsyaguenteden ahanhpesiicned thraugtpthe deons opening ThaWsdagient

step, an edi f | Si iple fil rm ent is
applied to atalﬂjl aglélse%( hgﬂaﬁ gg%gér‘?"‘%?e dﬁhé@%ﬁ%“?%f%@ﬂ ﬂ%f‘nlge\?\f ' @H%r{?% @;’gﬁﬁr@ to
obtain an at coedsg equdthérlid ¥ patatrd rotaReatify gavweicFutinite ehedriyighgr 8. 1 t o
75% by weight (preferably 1 to 10% by wei %ht of the chew ngﬁgum el enent .
In the presere @%\ﬁl@ escurrgntrwithythe spray fiyopgihthe sabletibed andpan el dutapblia, be
defined as a, ;@rtgel atively thin polyner-based coat applied to the chew ng
gum centres 01‘0 tHe invention. The thickness of such a coating is usually
bet ween 26 and 100 m Fil m WD 02/076227 PCT/ DKO2/ 00200

Generally, the coating process consists in one or more cycles of applying an
appropriate amount of the coating formulation onto the gum centres, followed by a
drying step.
Polymeric materials, plasticizers, pigments and auxiliary substances which are useful
20  in film coating processes have been described above. Additionally, the film coating
may include one or more active or functional compounds including those which are
useful in hard coating processes as also described above. Accordingly, the film
coating applied may contain at least one additive component selected from the group
consisting of a binding agent, a moisture absorbing component, a film forming agent,
25  adispersing agent, an antisticking component, a bulking agent, a flavouring agent, a
colouring agent, a pharmaceutically or cosmetically active component, a lipid
component, a wax component, a sugar, an acid and an agent capable of accelerating
the after-chewing degradation of the degradable polymer including a hydrolytically
active enzyme.
30
In one specific embodiment, the gum centre being subjected to film coating is in the

form of a stick which may be coated on one or both sides by simply applying one or



28 coating fornul ations usually contain the foll ow ng conponents: a
polynmeric film formng agent, a plasticizer, a pignent and a vehicle

(sol vent )woDhe7&ppl i cation of the filmcoating formul ati oRCrKnaneioed out
by spraying or pouring 5 it onto the gumcentres while in notion. In the
present process any filmcoating equi pnggt that are used conventionally in
t he pharnmaceutical and confectionery in@udstry can be applied. Such

equi pent i ncludes coating kettles or pans as described above, fl uidised
bed coating detramaysrs efenating fymuladion samppsing Akdm:fosming agenteagdiapnent

referred to ag_t.he Pelliqgrini ichis open at the front and rear, and
which is prO\P?%fgﬁlzerlg'g\hf%ﬁxs%}t%e&&ﬁ%&m)unt ed on an arm positioned through
the front opening. The drying air and exhaust air are both fed in and

extracted fromthe rear. A further useful film _ coating equipnent is a
perforated rdtansilldydesragpgshthe inanEpn pertain taa sofbcopting pEocgpy for ebtaimdngit awn

co-current w ; (0] | et a i film
coat i ng. %5 éﬁg&é@?%ﬂéﬁg%@@ﬁ%ﬂ%ﬁtﬁe g‘ge?sa%gg%gﬁ)se?gg?‘%' %ﬁ\ggé)drhe?f%kpéﬁgycl es
of applyi ng ampresgipm O§ofi @latinginiefend toaf probsss ediidbR @ dhewndod layst iohiditt uphe gum
centres, followed by a drying, step. Polyneric materials, plasticizers,

pi gment s and ORdhe Wrﬁw of thsahgWing2uRh pefred iy ceating is olfaingd by repeaisdt i ng

processes havg, heeindesedrMiefing Yatqnsa% atél!é a!té’solﬁ&ﬁ d !d&hfa@ﬂﬁoégg By

i nclude one or nore active or fuhctiona ounds 1 ncl udi ng e which
are useful istartiahytirolyaiteremdphencefagesvdes whaly dedaltisdieahcaisovEne e obamk ngl vy,
the film, _coating b&ggl ied nay contajin, at | east one additive conponent

sel ect ed 1fr o {hfeAbor B BN AL WG LeineLOBIPRER IR AgeFCoatingwIPEsss iplso
absor bi ng Coraaﬁaﬁ{?&ble.afhfe'sb%&&ktih{g giE‘ GeIAR thick the s%ﬁﬂlgr@iealﬁ%@ﬁg aro

anti sticking conponent, a agent,” a flavouring agent, a - colouring
agent, a pharlfgo&0%, samktymes eveo smet. Tlidajly atht invedter used doetbe solatibn i d

component & A RS gl Bl oo 20e capabl e of
including a hydrolytically active enzyne.

15  In a soft coating process of the invention, the coating formulations may contain any
of the active and auxiliary compounds as mentioned above that are used in the hard
coating process according to the invention including at least one additive component
selected from a binding agent, a moisture absorbing component, a film forming
agent, a dispersing agent, an antisticking component, a bulking agent, a flavouring

20  agent, a colouring agent, a pharmaceutically or cosmeticaﬂy active component, a
lipid component, a wax component, a sugar, a non-cariogenic sweeting agent, an acid
and an agent capable of accelerating the after-chewing degradation of the degradable

polymer such as a hydrolytically active enzyme.

25  The invention will now be described in further details in the following, non-limiting

examples.
EXAMPLE 1

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

melted prior to mixing



30 In one specific enbodi nent, the gumcentre being subjected to film
coating is in the formof a stick which my be coated on one or both sides
by si npl ywapplyizayy one or WO 02/ 076227 PCT/ DKO2/ 00200 29PpcomKoaym®ns of a
coating formulation conprising a filmformng agent and a plastici zer,

e.g. a wax, onto the sticks. In a still further aspect the invention
pertain to a soft coating process for ob@Qining a 5 soft coated chew ng
gum el enment prepared as described above. As used herein, the expression
"soft coating” refers to a process whereby a chewy, soft layer is built up

on the surface af the chew n m centres.. This coati.ng - s_.obtained b
repeated ap _EP ithis ExamRle, & 4“9%%%2*8 pﬁ%‘ﬁ-"ﬁ%}%‘i‘ﬂm Qcﬁmprgsa%ap 86 F»Xé%caﬁs@rss oIy ution
e.g. containiyging m%are%namapéam%t&okﬂ}gd}élﬁt%amy R uRGMARE infldSR! dtY

crystallised sucrose. The use of any 10 of the abdve non-cariogenic
sweet eni ng cdighbuvrdsisehasthe ghm tesaparh gn fredioBewings thelpolymadn designbidess The

ft ti i |1y .thick,.t | ling typi |y bei d 10 t
50 somes! wEDRE B0 B eting itiand eifEaddifitbe = Reed belie el b on 1o ' °
di fferent forymynidtwAeBabiddAhna ihhe 0pOWtRster Yth o 38 miififescOat i Ng process

of the inventiodn, the coating fornulations may contain any of the active
and auxiliary conpounds as nentioned above that are used in the hard

coating process according to the i.nvention,including at _least one additive
conponent s @f%‘&leﬁtpgﬂ%él b&?%ﬁﬁ%@h%@?gahﬂﬁﬁ%%ﬂgﬁ%@ﬁﬁﬁ‘& UBHBAENL , a
filmform ng soAE@Ninto & cohveRE6S ABuKE §igina lﬁéﬂe@ﬁfﬂeﬁ{l(ﬁbb,@e%m&ereﬁ

bul ki ng agent, a flavouring 20 agent, a col ouring agent, a pharmaceutically

or cosnetlDcalGybHcGemeanydnyetdedtwithatwd blpdas insideptbe éntél,e bewieoack onthe mﬁzllne, ?
2coal er at i ng TR BRGCZ BRI ol PEceBReSe 4 e thesd RulE e i BIRaI0 Sucn

as a hydrol ytrhmatd thistkpbi@eEeMdubR DlateenixBV@ N ded Bt a/&dtdtidﬁcwsb%ﬂescri bed
in further details in the fo[l'ovvl ng, non-limting exanples. EXAMPLE 1
Subsequently, the remaining chewing gum additives as listed in the below Table 1

was added under mixing conditions at the indicated points in time. The composition
15  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

polymer BDP1. and mixing conditions

20
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




30 Preparation of chewing gumw th pepperm nt taste containing degradabl e
gum base polyners using a conventional two-step process wherein the gum
base is weloeeth2pTi or to m xi ng WO 02/ 076227 PCT/ DKO2/ 002®@QT/m8®2/06200 hi s
exanpl e, a degradabl e pol yner obtai ned by polynerisation of cyclic esters
havi ng unst abl e bonds that can be broken hydrolytically or under the

i nfluence of light, was used as the gumbase part. In the follow ng, the
pol yner is . . . . .

addi ti ves as Mesthelddyeleow, t he gOridbase pol ynmer was softéBed/nelted in a
100 C water bath for 30 m nutes. Tlge pre- el %ed gum base :g/gs char ged

toget her wit H B8 €one third of %t!ffe amount Bf sorbitol Phto a
conventional goublegnsi gma bl ade gipxer (Kruppg Werner & Pflkgiderer 10 GibH,
Germany) provided wth two bl ades inside the kettle bow, each in the shape
of the letterXyl#bl the velocity @0.8whi ch canlbe set at a ¥8locity in the
range of 1 to 110 rpm In this experinent, the double blade m xer was set
at arotation of 50 rpm Subsequently, the remaining chewi ng gum additives
as listed intdg below Table 1 wpgopadded under m xing corgy tions at the
indicated points in tine. The conposition 15 of the chew ng gumfornulation
and the m xing conditions are sunmarised in the below Table 1: Table 1.
Conposition of chewing gumw th pre-nelted degradabl e gum base pol yner
BDP1, and m xing conditions 20 Ingredient Parts (weight) Tine (mn.) Tenp
(C© BDP 1 4G:¥eMP1gdr 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

5 Preparation of chewing gum with peppermint taste containing degradable gum
base polymers using a conventional two-step process wherein the gum base is
melted prior to mixing

\
In this example, a chewing gum was prepared essentially as described in Example 1,
10  however, with the modification that a different pre-melted degradable polymer,
designated BDP2, having the basic characteristics of BDP1was used. The

composition and the mixing conditions were as listed in the below Table 2:

Table 2. Composition of chewing gum with pre-melted degradable gum base

15  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




Peppermnt 1.54 6 56 Menthol (crystal) 0.31 6 56 Menthol powder 0.37 7 58
Pepperm nt powder 0.19 7 58 WD 02/076227 PCT/ DKO2/ 00200 31 Ment hol powder
0.19 7 58woMgpaneane 0.19 8 58 Acesulfane 0.1 8 58 Xyl i pell/Dk®280200 58
Total 100.0 12 58 EXAWMPLE 2 5 Preparation of chewi ng gumw th peppermnm nt
taste containing degradable gum base pol grrers usi ng a conventi onal

t wo- st ep process wherein the gum base i s32nel t ed prior to mxing In this
exanpl e, a chewing qumwas prepared essentially as described in Exanple 1,
10 however, wiehhéliwdedi ficationoghat a diffeyent pre-nelged degradable
pol ynmer, designated BDP2, having the basic characteristics of BDPlwas
used. The coPpPIPERIGPVEIRE t he m Rilflg conditiohs were as 18ted in the

bel ow Tabl e 2; I Conposi ti of chewi ngmrgumwi th preg-rnelted

degr adabl e gaﬁn?%g@é%“%r pol yrner B@Eg and m xig7ng conditi ontg1 I ngr edi ent
Parts (wei ghtAspditmme (m n.) Tenp (@19 BDP2 40.4% 0 63 Sorbja ol powder 13.26
0 63 Lecithin 0.20 2 63 Lycasine 5.77 2 63 or bit ol powder 13.46 2 63

Sor bi t ol pomcfé‘?es‘ilérﬁ% 4 63 PeppePdint 1.54 6 %3 V\%

Xylitol 10.8 10 61

Total 100.0 12 58

EXAMPLE 3

5  Preparation of chewing gum with peppermint taste containing as the gum base

part degradable polymers using a one-step mixing process

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
10 polyester polymer designated BDP1 as used in Example 1. The composition and the

mixing conditions were as listed in the below Table 3:

Table 3. Composition of chewing gum with degradable gum base polymer BDP1,

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
Sorbitol powder 13.46 3 48
Peppermint 1.54 4 51
Menthol (crystal) 0.31 4 51




Ment hol (crystal) 0.31 6 63 WD 02/076227 PCT/ DKO2/ 00200 32 Ment hol powder
0.37 7 61 Peppermnt powder 0.19 7 61 Menthol powder 0.19 7 61 Aspartane
0.19 8 59woAecmmizbtfane 0.1 8 59 Xylitol 10.8 10 61 Total PCE/IK22058
EXAMPLE 3 5 Preparation of chewing gumw th peppernm nt taste containing as
the gum base part degradabl e pol yners ugéng a one- step m Xi ng process The
one-step process used in this test was essentially "as in Exanple 4 with
the nodification, however, that the gumbase part was the environnentally
degradabl e Mengiolyestder pol ynmer 04@si gnated BDP1 as used bh Exanple 1. The
conposition gnd the mxing condjtions were as listed in e bel ow Tabl e 3:
Tag})e 3. CongDSEPWHS’FN dehewi ng QE with degfadabl e gum bé{;e pol ymer BDP 1,
and one-stepmﬁh&%g%@pltlons | pgyedi ent Pagts (weight) Jjme (mn.) Tenp
(C© Gum base poly BDP1 40.46 0 25 Sorbitol powder 13.26 0 25 Lecithin
0.20 2 43 Lywpsitaee5. 77 2 43 S0ABitol powder 13.46 2 4351 Sorbitol powder
13.46 3 48 Pe mnt 1.54 4 51 _Menthol (cyystal) 0.31 4 51 WO 02/076227
PCT/ DK02/ 002eoulame 0.1 6 g ‘

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 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.

10 EXAMPLE 4

Preparation of chewing gum with peppermint taste containing as the gum base

part degradable polymers using a one-step mixing process

15  The one-step process used in this Example was essentially 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 3. The composition and the mixing
conditions were as listed in the below Table 4:

20
Table 4. Composition of chewing gum with degradable gum base polymer BDP2,

and one-step mixing conditions

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




33 Menthol powder 0.37 5 51 Pepperm nt powder 0.19 5 51 Menthol powder
0.19 5 51 Aspartane 0.19 6 51 Acesulfane 0.1 6 51 Xylitol 10.8 8 53
Total 100w0 02076837 As it appears, it was possible to m x &CiI/po20be®0chew ng
gum conponents in a one step mxing process wthin the sane tinme period as
as in the corresponding reference two- 5 step process of Exanple 1 and

w t hout reaching a higher tenperature i n3the final chewi ng gum nass.

| ndeed, the final tenperature in the final chewi ng gum mass was
significantly | ower when using a one-step process. 10 EXAMPLE 4 Preparation
of chewing g ith pperm taste containing as the gupgLbase part

degr adabl e pgﬂbﬁ%?§”£§Wﬁ§1§bg%e-g@ég m Xi ng Process 15 Thé’ one-step process
used in thisdsxamipewias essentigiby as thatgof Exanple Spwith the

nodi fication, however, that the gum base part was a different

envi r onnent alllegithidegr adabl e pol yeé80er pol ynme? desi gnated B®P2 and havi ng
the sanme basi.c characteristics §7the polngr used in Ex?gple 3. The
conposition &ﬁﬁa?ﬂ% m xing conditions were as listed in e bel ow Tabl e 4:
20 Table 4. Qommesipbivder of chew pgagum wi th glegradabl e guggbase pol yner
BDP2, and one-step m xing conditions Ingredient Parts (weight) Tinme (mn.)
Tenp (O WO GerigfdpewderCT/ DKO2/ 06286 34 Gumd base pol yner S8DP2 40. 46 0 25

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

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 5

Preparation of chewing gum with peppermint taste containing as the gum base

10  part a mixture of degradable polymers using a one-step mixing process

The chewing gum in this example was prepared essentially as described in Examples
3 or 4, however with the modification that equal amounts of degradable polymer

BDP1 and degradable polymer BDP2, respectively was used as the gum base part



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 Peppermnt 1.54 4
50 Ment wbogoreestal) 0.31 4 50 Menthol powder 0.37 5 50PCPaypeioodont
powder 0.19 5 50 Menthol powder 0.19 5 50 Aspartane 0.19 6 50 Acesulfane
0.1 6 50 Xylitol 10.8 8 54 Total 100.0,10 54 The mxing tinme required
and the final chew ng gum mass tenperatuﬁ were essentially as those
obt ai ned for degradabl e pol ynmer BDPI when used in a one-step process. 5

EXAMPLE 5 Pr e@séﬁwaltqf@nth@f ofghewidiigdenl degindablppglpaers hhe cepesitiarangdithe ng as

t he gum base art..a nlxtur .yners using a one-step

m Xi ng procesflglx cogﬂgwnﬁgegeuarﬁ }sg dtlﬂ?lgebeg%‘?’rlp—)legp s prepared essentially as
described in Exanples 3 or 4, however with the nodification that equal

amount s of deradabl e polyrrer BDP 1 and, degr adabl e polyrrer BDP2
respecti vel y AR ROL 4 L8 plea s 2P ¢ :

i nst ead og e| er? n"]?lbf‘i %‘ﬂﬁl Q§ A Qllt% B&IUXH% rs. ; The corrpotl on

and the Tabl e 5: Tabl e 5.
Conp05|t|on of chewing gumw th equal anounts of degradabl e gum base
Ingredient Parts Time (min.) 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

The mixing time required and the final chewing gum mass temperature were
essentially as those obtained when using either of degradable polymers BDP1 and
10  BDP2 separately.



5 polynmers BDP1 and BDP2, and one-step m xing conditions |Ingredient Parts
Time (mn.) Tenp (C) (weight) Gum base pol ynmer BDP1 20.23 0 25 Gum base
pol ymer BBB2280:228 0 25 Sorbitol powder 13.26 0 25 Leci PirmK»220208 35
Lycasine 5.77 2 35 Sorbitol powder 13.46 2 35 Sorbitol powder 13.46 3 48
Peppermnt 1.54 4 50 Menthol (crystal) 0.31 4 50 Menthol powder 0.37 5 53
Pepperm nt powder 0.19 5 53 Ment hol povxéér 0.19 5 53 Aspartane 0.19 6 53
Acesul fane 0.1 6 53 Xylitol 10.8 8 53 Total 100.0 10 52 The mixing tine
requi red and BEXveMiPiLiEa6 chewi ng gum nmass tenperature were essentially as

t hose obtai ned when using either of degradable polynmers BDP1 and 10 BDP2
separately. WO 02/ 076227 PCT/ DKO2/ 00200 36 EXAMPLE 6 Preparation of

chewi ng gum w ' Bl ' ) of

non- degr adab}l‘gbgﬁl‘%@%gg{fggg%e pol ﬁr@%ﬁ?&#ﬁg&g%ﬁgﬁttg%g@)rﬁ%?% process
wherein al | aehixtire of monbdegeadahipand degradable podyiucrssypplying alopeistep t he ni xi ng

apparat us 5 mixing process wherein all of the gum base components are loaded separately to

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
10  an ester gum, and degradable polymer BDP1. Each of these chewing gum base

components was added separately to the mixing apparatus used in the previous

Examples at the points in time indicated in table 6 below:

Table 6. Composition of chewing sum with a bum base mixture of non-degradable

15  gum base polymers added separately and the degradable gum base polymer BDP1.

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
Talc 5.00 0 35
Polyvinyl acetate, LW 6.20 0 35
Ester gum 4.35 1 35
Monodiglycerides 3.75 2 48
Hydrogenated fat 5.10 2 48
Sorbitol powder 13.26 2 48
Lecithin 0.20 3 52
Lycasine 5.77 3 52
Sorbitol powder 13.42 3 52
Sorbitol powder 13.42 4 53




In this Exanple, the gum base part consisted of both a m xture of

non- degradabl e polyners, i.e. polyisobutylene, polyvinyl acetate having

| ow nol ecebae/omeeyght and 10 an ester gum and degr adabl e PpalDKROVBDP 1
Each of these chewi ng gum base conponents was added separately to the

m xi ng apparatus used in the previous Eégnples at the points in tine
indicated in table 6 below. Table 6. Co sition of chewing gumw th a bum
base m xt ur - adabl e s_adde epar at el

t he degradabHEpgmnﬁmase pol ymer BDP 1,54 and one-ste&p m xi ng condi4t i ons

| ngr edi ent Par ) Time (mn. enp (C) Gum base pol ynmer_ BDP1 12. 40
0 35 Polyis§6 9?@?%8@)10 0 35 Tal 3& 35 Polyvinyl acetat®e, LW6.20
0 35 Ester gumioidowhesd anodigly@gﬁldes 3 75 2 48 Hydrogenajed fat
5.10 2 48 Sor |toI powder 13.26 2 48 Lecithin 0.20 3 52 Lycasine 5.77 3
52 Sor bit ol Beppaiennti®wier 3 52 Sor bDtl8l powder 13(ﬁ2 4 53 WO 0X4076227

PCT/ DK0O2/ 002 7 Peppermnt 1.54 5 Ment hol ystal) 0.31
i pogies O ucer é

Ment hol powd . W Peppernmint 0.19 6 54 Ment hol fader 0. 19
6 54 Aspart g{Bafarh® 7 54 0.19 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 polymers are
added separately in the process and obtain the finished chewing mass within a very

5  short period of time.

EXAMPLE 7

Preparation of chewing gum with peppermint taste containing as the gum base

10  part degradable polymers using a one-step mixing process

The one-step process used in this test was essentially as in Example 3 with the
modification, however, a smaller amount of the degradable gum base polymer was
used and the omitted amount replaced by a filler and hydrogenated fat. The

15  composition and the mixing conditions were as listed in the below Table 7

summarising the composition and the mixing conditions:

Table 7. Composition of chewing gum with degradable gum base polymer BDP1,

and one-step mixing conditions

20

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




Acesul fane 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 m Xxi ng process wherein a
range of wordageadabl e gum base pol yners and degradabl e porpresoAane added
separately in the process and obtain the finished chewing nass within a
very 5 short period of tinme. EXAMPLE 7 Preparation of chew ng gumwth
pepperm nt taste containing as the gum baSe 10 part degradabl e pol yners
using a one-step m xing process The one-step process used in this test was
essentially as in Exanple 3 with the nodification, however, a snaller
anount of thiﬂgxgzgr adabl e gum basg ggl ymer was used and the omfted anount
repl aced by 'l er and hydroge 9f8d fat. The 1 conposition a t he

m xi ng condi tdPRRIWeHaeds | istedizngthe bel ow Tale 7 summarispgg the
conposition and thée m xing conditions: Table 7. Conposition of chewi ng gum
wi t h degr adaBlidergum base pol ymer 8OP 1, and one-Istep mi xi ng coditions 20
I ngredi ent Part wej Time (mn.) Tenp (O 02/ 076227 PCT[DKO2/ 00200
38 BDP 1 30.3@‘%"%2‘&’%@ i tol po%'@r 13.26 0 28V\qu ller 5.0 1 3

Hydr ogenat ed Joabitdd pBwlle38 Sor bi g@l4gpowder 13.46 11 38 Lecithinz®. 20 3 41
Lycasine 5.77 3 41 Sorbitol pomdoeéo 13.46 3 41

Lecithin 41
Lycasine 5.77 3 41
Sorbitol powder 13.46 3 41
Peppermint 1.54 5 43
Menthol (crystal) 0.31 5 43
Menthol powder 0.37 6 46
Peppermint powder 0.19 6 46
Menthol powder 0.19 6 46
Aspartame 0.19 7 46
Acesulfame 0.1 7 46
Xylitol 10.8 8 46
Total 100.0 10 46
EXAMPLE 8

Hard coating processes for the chewing gum obtained in Examples 1-7

5
Any of the chewing gum mass batches obtained in Examples 1-7 are formed into
chewing gum centres by initially rolling them to obtain sheets of chewing gum
followed by separating the coherent sheets into tablet form chewing gum centres
each having a weight of about 0.9 g.
10

The thus obtained chewing gum centres are transferred to a DRTA 1200 coating ket-
tle supplied by Driam Metallprodukt GmbH, Germany. The DRIA 1200 equipment is
a horizontally placed, cylindrical kettle having a capacity for coating batches of 50



Peppermnt 1.54 5 43 Menthol (crystal) 0.31 5 43 Menthol powder 0.37 6 46
Pepperm nt powder 0.19 6 46 Menthol powder 0.19 6 46 Aspartane 0.19 7 46
Acesul f anwo®2a7622746 Xylitol 10.8 8 46 Total 100.0 10 46PCEXNWRE08 Hard
coating processes for the chewing gumobtained in Exanples 1-7 5 Any of

t he chew ng gum nmass batches obtained in _Exanples 1-7 are forned into

chewi ng gumcentres by initially rolling 3’hem to obtain sheets of chewi ng
gum followed by separating the coherent sheets into tablet form chew ng
gum centres lepaflthhwiigngyna cewiegHEheafquipbeeamt isrovided with Brrentputes coftrellined

chewi ng gumcentres are transferred to DRI.A 1200 coating, ket- tle

suppl | od by, OFF AmPRRSoMteBaak o st Sotl Rt Sstanbia i Wl eene i s
a hori zont al lijg BhRC 8, droMb ik, ifahe Kebigpsy, HavieRPemnadBRfeldfyihg hirCARLtheT
bat ches of 501' 02/ 07%%2% PCT/%?(%%/_OO?S%’ 39 E% of chewi n(gyggm centres.
The equi prrentaif 8oy direeténad The equinmentip alse pravadadrwith & pgeumatis canveyet hafing
dosages of. ligui d and solid cpati.ng substance s well as the spooth- ing
et he S yi S E e 2 fuR Bk 3o 5ry B T dRishr o B ST pRIRS: Dieng
air, and the coalifig kétOwicsh b€ bOVariolh OclBEitibPABRL1 foS15abaN provided with a
pneumati c conveyor having 5 a dispersing armto supply solid powdery solid
subst ances onto the gumcentres, The coating kettle can be set at various

re et ree o TR chafife BRckRTL cebfifa 89K 'Rl 18Rl Lo bbb b lor B O 1 OV

motion in the rotating coating kettle, e.g. at a velocity of 7-11 rpm, the coating

10 suspension is added in small portions that disperse evenly over the surfaces of the
centers after an appropriate smoothing time. Typically, the smoothing time is in the
range of 10-300 seconds. Following the smoothing, the centres are dried by means of
air at a temperature in the range of 30-40°C that is introduced into the kettle for 200
to 500 seconds. The operation is repeated up to 90 times until the centers are

15  completely covered and have reached the desired swelling. In the following,

examples are given of coating suspensions that are suitable for coating the chewing

gum centres of the present invention:

1. Sucrose syrup

20
Sucrose solution, 70% 94.45%
Gelatine, Bloom value 120-160 0.87%
Water 4.68%

2. Sorbitol suspension

Sorbitol liquid/neosorb 70/02 97.86%
Titanium dioxide 0.55%
Water 1.59%

25  When using the sorbitol suspension as the coating syrup, a typical amount of syrup is



nmotion in the rotating coating kettle, e.g. at a velocity of 7-11 rpm the
coating 10 suspension is added in small portions that disperse evenly over
t he surf awev20f62ehe centers after an appropriate snoot hi RGTIHKR/00200
Typically, the snmoothing time is in the range of 10-300 seconds. Foll ow ng
t he snmoot hing, the centres are dried by ans of air at a tenperature in
the range of 30-40C that is introduced ifnto the kettle for 200 to 500
seconds. The operation is repeated up to 90 tinmes until the centers are 15
conpl etely cd@grgétfsumnﬁan@el’rbhghéﬂlmmntﬁ’ési red swelling. In the follow ng,
exanpl es are given of coating suspensions that are suitable for coating the
chewing gumcentres of the present invention: 1. Sucrose syrup, 20
Sucr ose sol ut3, Multit6Do0Phe 4bSendteh:at | ne, Bl oom val ue 120-160 0.87% Wt er
4.68% 2. Sorbitol suspension Sorbitol |iquid/neosorb 70/02 97.86%
Ti tani um di oxi de 0.55% Water 1.59% 25 Wien using the sorbitol suspension
as the coatin - ypir cat_—amount of _SyTup iFWﬁ?
PCT/ DKO2/ OOZO)I\E%%@B%@%&TM suspensi on per |1 kg of gu'r(r)1 tentred. 3.
Mal titol coat i @glsinspBRSMOVEINMIG 16001 powder 64.0% Gej%tine, |Bl oom val ue
. . . o Coa

120-160 1.5% fLLanLumdee_LLB#)_waLe 7% 5 For 1 kg of {chewi ng gum
centers, appr 0XitARivel 9xig50 g maltitol suspensi on and G&og

Water 33.7%

For 1 kg of chewing gum centers, approximately 850 g maltitol suspension and 15 g

maltitol powder are used, dependent on the desired thickness of the coating layer.

During the coating process, one or more active or functional components can be
10  applied to the surface of the gum centres being coated. Such components can be

added via the coating syrup or they can be applied in solid form.

When the desired swelling has been achieved, the coating process is typically
completed by a polishing step such as it is described hereinbefore. The polishing

15  takes place in the rotating coating kettle into which a polishing suspension or a
polishing powder is introduced in one or more portions. A polishing suspension
consists typically of wax, emulsifier, shellac, gum arabic and water. A polishing
powder consists typically of wax only or of wax mixed with emulsifier, gum arabic
or talc.

20

EXAMPLE 9

Hard sugar coating in DRIA 1200 equipment of 50 kg of chewing gum centres
25  with peppermint taste using a sucrose coating syrup

In this example 50 kg of chewing gum cenires were coated using a sucrose coating

syrup as described in Example 8. In the below table the steps of the process is

described:



mal titol powder are used, dependent on the desired thickness of the coating
| ayer. During the coating process, one or nore active or functional
conponentwoaan7de7 10 applied to the surface of the gum ceRCTaKoII0Q
coated. Such conponents can be added via the coating syrup or they can be
applied in solid form Wen the desired % | 1'ing has been achi eved, the
coating process is typically conpleted yea polishing step such as it is
descri bed herei nbefore. The polishing 15 takes place in the rotating
coating kettle into which a polishing suspension or a polishing powder is

i ntroduced iMgueE_ O NOTE POLt] A PO TSIT ETTSIO: TS$ :
typically of @a%iS%ﬁﬁTsifﬂﬁﬁ?hgﬁgpPﬁﬁ? guﬁ?%é%tf%yhnﬁ mgﬁgggqﬁﬁiglyé%Fﬁb
powder consi st spdngjhcal |y of wayg only or of weagcm xed wi t hseoul si fi epm gum
arabic or talc. 20 EXAMPLE 9 Hard sugar coating in DRI A 1200 equi pnent of
50 kg of chewilPR§agiMNPcentres 25 with peppermint taste using a sucrose

coati ng SerWWWmW
usi ng a sucrose coating syrup as described in anpl e 8. Fn t he bel ow

tabl e the steps ®fl2t he process 908 described: ¥ 02/ 076227466T/ DKO2/ 0D200

41 Sucrose sus- Anount of dosage Snoothing time Drying tine Velocity

pension g sec. seéd rpm Dosé@&ﬂ?@.* 1-2 500 459800 11 3-120000 45 4b6b 11

%g 608+222* 60 4Q0,511 14-15 700, 380 11 16-2% 1000 O 3803d¢d 22-34;{000
410 11

16-21 1000 0 380 11
22-34 1000 30 410 11
35-38 600 260 280 11
39 | 500 1500 290 11
40 wax powder 50 g 300 300 8

*600 g sucrose suspension + 222 g peppermint oil.

The swelling of the chewing gum was 12.1%, i.e. the resulting chewing gum ele-
ments had an outer coating layer constituting about 10.8% by weight of the gum

5  elements.

EXAMPLE 10

10  Hard sugarless coating in DRIA 1200 equipment of 50 kg of chewing gum

centres with peppermint taste using a sorbitol coating syrup

In this example 50 kg of chewing gum centres were coated using a sorbitol coating
syrup as described in Example 8. In the below table the steps of the process is
15  described:

Sorbito]l sus- Amount of dosage Smoothing time ~ Drying time  Velocity
pension g sec. sec.

Dosage No. pm




35-38 600 260 280 11 39 500 1500 290 11 40 wax powder 50 g 300 300 8 *600
g sucrose suspension + 222 g peppermint oil. The swelling of the chew ng
gum was IMODA74222. the resulting chewi ng gum el e- ments [red/Dao20020er
coating |layer constituting about 10.8% by wei ght of the gum 5 el enents.
EXAMPLE 10 10 Hard sugarless coating in DRI A 1200 equi pnent of 50 kg of
chewi ng gum centres wth pepperm nt t astté usi ng a sorbitol coating syrup
In this exanple 50 kg of chewing gum centres were coated using a sorbitol
coating syrup ad-2escribed in4BRanple 8. In tHe bel ow t abR&0the stepk of
the process is 13 {jescri bed: S Ogitol sus- Armi t of dosag noot hi ng time
Drying tine Velocity pension 3.' ec. sec. Dos Se No. rpm 02/ 0762 17
PCT/ DKO2/ 00200 44 1-2 400 073500 3-5 700 153300 11 6 79+200* 61 300
11 7-16 700 45 300 11 17-24 1000 45 350 11 25-26 700 240 240 11 27 wax
powder 50 g 360 386 8 *700 g $6Pbitol suspens#dn + 200 g g&pperm ntlbil.
EXAMPLE 11 5 Ef flﬁ%ﬁ of acid ang?(y@ter on the d ﬂ;?gati on of356hevm' ng gym

centres consisti of degradabl'e gum base pol
25-26 700 240 240 11
27 wax powder 50 g 360 360 8

*700 g sorbitol suspension + 200 g peppermint oil.

EXAMPLE 11

5  Effect of acid and water on the degradation of chewing gum centres consisting

of degradable gum base polymers

Chewing gum centres consisting respectively of the degradable polymers BDP1 and

BDP2 as described in Examples 1 and 2, respectively was stored in tap water and a
10  40% (w/vol) solution of citric acid. The degradation of the polymers was monitored

at half weekly intervals by determining the GPC average M,,.

The results are summarised in the following tables:

15 Table 11.1. GPC average M,, in chewing gum centres consisting of degradable

polymer BDP1

Week My, samples stored in water | My, samples stored in citric
acid

0 35,529 35,529

0.5 30,010 28,841

1 27,828 28,122

1.5 24,390 23,362

2 21,020 23,465

2.5 16,696 18,648 |




Chewi ng gum centres consi sting respectively of the degradabl e pol yners BDP1
and BDP2 as described in Exanples 1 and 2, respectively was stored in tap
wat er anawe 0200240% (W vol ) solution of citric acid. The eegrmadanimn of the
polymers was nonitored at half weekly intervals by determ ning the GPC
average M The results are summarised in the follow ng tables: 15 Table
11.1. GPC average MNin chew ng gum cent #8s consi sting of degradabl e
polymer BDP 1 Wek M sanples stored in water M sanples stored in citric

acid 0 35,5%29 35,52P16,07% 30,010 28,841 1 &2@28 28,122 1.5 24, 39(
23,362 2 21,020 23 M65 2 5 16 696 18 648 MD 02/ 076227 PCT/DK02/002G0 43
3 16,179 18,362 3.5|1525%9 17 940 Table 11 Y.94PC average MVin chew ng
gum cent res Tonsisting of degradabte —5 polymer BDPZWeek M sanptes st or ed
in water M sanples stored in citric acid 0 24,553 24,533 0.5 19,877
18,029 1 15,275 15,999 1.5 11,161 15,465 2 10,274 12,920 2.5 13,304

9,673 3 8,182 9,662

Table 11.2. GPC average M,, in chewing gum centres consisting of degradable
5  polymer BDP2

Week M,,, samples stored in water My, samples stored in citric acid
0 24,553 » ' 24,533

0.5 19,877 18,029

1 15,275 15,999

1.5 11,161 15,465

2 10,274 12,920

2.5 13,304 9,673

3 8,182 9,662

3.5 12,101 7,426

These experiments demonstrate that the degradable polymers as used herein are
highly susceptible to moisture and acidic conditions. Thus, after 3.5 weeks of storage
under these conditions, the average My, was reduced to less than 50% of the initial

10 wvalues.

EXAMPLE 12

Storage stability under extreme conditions of coated chewing gum elements

15  comprising degradable polymers

A batch of chewing gum centres were prepared that, as the only gum base polymers,
contained degradable polymers as defined herein. Part of the batch was hard coated
using the process described in Example 8 with sorbitol and maltitol coating

20  suspensions, respectively. The remaining part of the batch was used as non-coated

chewing gum centre controls.

SUBSTITUTE SHEET (RULE 26)



3.5 12,101 7,426 These experinments denonstrate that the degradabl e pol yners
as used herein are highly susceptible to noisture and acidic conditions.
Thus, aftwp 02/0%20eeks of storage under these conditions, PCiDKRAIAgE MN
was reduced to | ess than 50% of the initial 10 values. EXAMPLE 12 Storage
stability under extreme conditions of coghed chewi ng gum el enents 15
conpri sing degradabl e polyners A batch of "chewi ng gum centres were prepared
that, as the only gum base pol ynmers, contained degradabl e pol yners as
defined herein. Part of the batch was hard coated wusing the process

described in i.t.h rhbitol | t1 in osu Sk ons,
respectivel y.ﬁfig’%gg ]j're gﬁgﬁlt\#]glsr%dzﬁa)errfmé?oa%eﬁe%%%a cﬁ?n{\ﬁggswu%gs&#rg‘g aﬁ%nécaimgf
chew ng gum cm 8. &htiveR! exirefeBRTigt\dbhdiBb: The Rek:faddfon MEhO 2hH Hasge? 7

PCT/ DKO2/ 00200 44 The coated centres and the non-coated control centres
were stored @OL30Es #as Rquipred bygdetermening af vaqakbeingereals therkelP G averagreMuy.
condi ti ong. t.1 1| . rs was nonitored by
determ ni slg Eh%ﬁg%%gﬁlﬁ% %?R/aﬁg&[?%%g%@égggegbre%{g "5 The results of this

test are summarised in the bel ow Table: Wek My, My, MN % My, % My, % My,
control sorhitol maltitol control gumsorbitol maltitol coated. coated

centres coat/ddedoadbd ch¥w.ng chMuw ng cheliMg chew ¥gMwgum gdmMuem gum 0
50,00 551000 20 T 0Ll TR b ¢
tenperat ure/lhum dity condtcédteds, | tdaegde walsceatree! at i valajed coated
chewing | chewing chewing chewing
gum gum : éum gum
0 30,000 | 30,000 28,210 >100 100 100
22,730 | 22,667 23,739 75.8 75.6 84.2
2 20,374 | 20,365 20,226 67.9 67.9 71.8

As it appears, under the high temperature/humidity conditions, there was a relatively
rapid degradation of the polymers irrespective of the coating. The sorbitol coating

10  did not improve stability of the polymers, whereas a protective effect of the malitotol
coating could be observed. It should be noted, however, that the storage conditions
were extreme and would only rarely be encountered in practice. It was therefore
decided to repeat the stability test under conditions similar to general ambient
conditions

15

EXAMPLE 13

Storage stability under ambient environmental conditions of coated chewing

20  gum elements comprising degradable polymers



rapi d degradati on of the polyners irrespective of the coating. The sorbitol
coating 10 did not inprove stability of the polyners, whereas a protective
ef fect ofwOhe/onakitotol coating could be observed. |t shaardKse/omoded,

however, that the storage conditions were extrenme and would only rarely be
encountered in practice. It was theref org decided to repeat the stability
test under conditions simlar to general gmbi ent conditions 15 EXAMPLE 13
St orage stabili t%/ under anbi ent environnmental conditions of coated chew ng

20 gum el emedt alibhpiestsiasgatréash e dbthe spop praner apgdeszibod b Erample/ 1B/l 00200
45 A stabill R}%(%é)&?ﬁti&@tﬁatc gﬁi{o?@?zﬁg@ aﬁd‘nqt&t‘ og?e% e{@@“ I %Ent?e%‘%&eﬁr% gﬁ)‘%

I n
Exanple 12 w e exception at sor coa non-coa 3t1evm' ng
gum centres WPE akeRH 5598 Uheatsted Midwaig Saficenths, A&SdvRE Had @b gofbd Tor
centres, however, had been stored for about 1 year at anbient conditions

prior to bei nhowdayestiat anghientcionditipns priter th being abattVA&ordingly; e axpalrVaent

was substanti.al.l.y | ower than in le 12, where fresh| r red gum
contres vir e huuyeRrRent RS AR lofe foa MRk Fpped 2 MiRRORRRE

degradabi | y @fegah®l dih yeiies weld'esct €Bhik e @ finitibli M1, iesd indicatisy 6k sed in the
bel ow Tabl e: 0 Veek M sorbitol % MN %M sorbitol control coated
control gum degtadebibrithtipolyesesni ng gum centres gum 0 9, 800 7,000 100 100
1 10,200 7,223 100.4 103.2 2 9,268 6,167 94.6 88.1 3 6,329 6,094 62,0
84.4 As it appears, the initial MNVof the one year old gumcentres was
subst anti al | YThe results of this test are summarised in the below Table:

10
Week | My, M., sorbitol % My, % My, sorbitol
control coated control gum | coated chewing
chewing gum | centres gum
0 9,800 7,000 100 100
1 10,200 7,223 100.4 103.2
2 9,268 6,167 94.6 88.1
3 6,329 6,094 62,0 84.4

As it appears, the initial M, of the one year old gum centres was substantially
reduced as compared to that of the fresh gum centres tested in Example 12. Again
this demonstrates that degradable polymers contain unstable bonds that are broken

15 down under environmental conditions. The results of this experiment also
demonstrates that the application of a coating layer can reduce the rate of degradation
substantially, as after 3 weeks of storage the average My, of the coated centres was
about 85% of the initial value
whereas in the non-coated centres it had decreased to about 62%.

20



reduced as conpared to that of the fresh gumcentres tested in Exanple 12.
Again this denonstrates that degradabl e pol yners contain unstabl e bonds
t hat are woekem2215 down under environnental conditions. Poa/DKR00208 of
this experinment also denonstrates that the application of a coating |ayer

can reduce the rate of degradation subst4 ntially, as after 3 weeks of
storage the average MV of the coated centres was about 85%of the initial

val ue whereas in the non-coated centres it had decreased to about 62% 20
WO 02/ 076227 HHMIK02/ 00200 46 CLAIMS 1. A coated chewi ng gum el enent

conprising about 25 to 99.9% by weight of a chewi ng gumcentre conpri sing
at |l east one environnentally degradable el astoneric 5 or resinous polyner

and about 0. 11. tAocoabedd dhywivgd gilth elefneatncompirBingcabaint 28to B.9% yoadight oflaewi ng gum
el enent according to claim1l where the outer coati n% rior. to chewi ng of
the chew ng GORYVINEAYERSCTHICCORPEBINGRL lpstiong epyiraent bgﬁ?%%éablfrﬁl%ﬁfomw at

| east onecenvi.r.Qk I } i pol yner as 10
comar ed Fo S CRON RS0 er s pRAR e 1o e MRl Pl BiTE| QAEE PO 2 Tea. ™3 T
coated chewi ng gum el enment according to claim1 or 2 where the outer

coating is ard coating. 15 4. A coated chew | ement gccording to

n um
any of clainmg £+% WilkgeSULp element accarding o %@aﬁwgerﬁdﬁw%t?r CBHRGIPROT honds
that are chem . : j Lhg to
r2) %Hévln}‘lﬁlb@ﬁ;ea@l:e%ngf’gmﬁ caﬁs%g %%@I&a% 68 ggy@rt%t@dn@@gg@mﬂb g

claim4 where the chemcally “unstable bonds can _ ytically
or by exposura¢ldast drieghyiro@erBally\degpatablt dddsewmneriy guesisdsmelymercsor di ng t o
5 where the chem cal | unst abl e bonds,can be braoken in the

| ai 4
cheved cHBwi f§TBARAIAGSAORIE S5hTEAE S ComReY IOt 1880tc0akdcont ed chowi ng

gum el ement according to claim6 where at | east 10% of the

3. A coated chewing gum element according to claim 1 or 2 where the outer coating

is a hard coating.

15 4. A coated chewing gum element according to any of claims 1-3 where the at least

one degradable polymer contains bonds that are chemically unstable.

5. A coated chewing gum element according to claim 4 where the chemically
unstable bonds can be broken hydrolytically or by exposure to light.

20
6. A coated chewing gum element according to claim 4 or 5 where the chemically
unstable bonds can be broken in the chewed chewing gum under environmental

conditions.

25 7. A coated chewing gum element according to claim 6 where at least 10% of the
chemically unstable bonds are broken after one month under environmental

conditions.

8. A coated chewing gum element according to any of claims 1-7 where the at least
30 one degradable polymer is selected from the group consisting of an ester, a
carbonate, an ether, an amide, an urethan, a peptide, a homopolymer of amino acids

and a saccharide.



chem cal ly unstabl e bonds are broken after one nonth under environnent al
conditions. 8. A coated chewi ng gum el enent according to any of clains 1-7
wher e t hewato2loe@2e2t 30 one degradabl e pol ynmer is sel ect ed PCT@RRIE209T OUP
consisting of an ester, a carbonate, an ether, an am de, an urethan, a
pepti de, a honmopol yner of am no acids ag?ﬂ a saccharide. WO 02/ 076227

PCT/ DKO2/ 00200 47 9. A coated chewing g el ement according to claim S8,
wherein the polynmer is selected fromthe group consisting a honopol yrer,
copolymer, terpolymer and a graftpolynmer. 5 10. A coated chewi ng gum

el enent accordiyn |.ai r . \ . I [ i.s obtained
by the pol ymeg(r'j i‘L\saalie(;ﬁnC%S 1@?%‘?%?16‘%%?‘2&?9‘?}4@3é’%?‘l&3§,%&I%?eé‘% g{r%a%)@nerr%%de froma
cyclic ester sgetedfieeh fhe@iip@ngisiupa GOMsHEYMBE copolpmb térpelgmepargl y col i de,
trimethyl ene carbonate, S-val erol actone, O0-propiol actone and

E- capr ol act orggaftppdymer. A coated chewi ng gum el ement according to claim 10
where thespolyester polymer is a hormopolynmer. 12. A coated chew ng gum

el enent according to claim 10 where the polyester is a 15 copolyner. 13. A
coat ed chew rg. gwratdehewingauaoeldmnon dccording toclkZmyBer 8 vilteee thopolygser s se-

| ected fromthe grqup consisting of a copolyner of |actide and
E- capr ol act orpéfm l%obtewﬁa by s plymenisagiph of Qg o fycky eslerguefarabbhe. 20

14. A coated 1 i W 3 cul ar
vei ght ratt o Bupu g eRERGe B RRRAE B EhalMelcr B, b RRRAEE oS! |
to 80:20. 1Sriméthyteak edrbohatej drgalgrotaceinen@ptropaalecionk mgl ¢-capasigctofic.cl ai ms 9- 14

wher e thg 25 average nol ecul ar weight (Mv) of the polyester polyner is in
t he rang Oof 1,000 to

11. A coated chewing gum element according to claim 10 where the polyester

polymer is a homopolymer.

12. A coated chewing gum element according to claim 10 where the polyester is a

15  copolymer.

13. A coated chewing gum element according to claim 12 where the copolymer is se-
lected from the group consisting of a copolymer of lactide and ¢-caprolactone and a
copolymer of e-caprolactone and 4-valerolactone.

20
14. A coated chewing gum element according to claim 13 where the molecular

weight ratio between the lactide and e-caprolactone is in the range of 99:1 to 80:20.

15. A coated chewing gum element according to any of claims 9-14 where the
25  average molecular weight (M,,) of the polyester polymer is in the range of 1,000 to
9,999.

16. A coated chewing gum element according to any of claims 9-14 where the M, of
the polyester polymer is in the range of 10,000 to 99,999.

30
17. A coated chewing gum element according to any of claims 9-14 where the M, of

the polyester polymer is in the range of 100,000 to 1,000,000.



9,999. 16. A coated chewi ng gum el ement according to any of clains 9-14
where the MV of the polyester polynmer is in the range of 10,000 to 99, 999.
30 17. A woaemzb2ehew ng gum el ement accordi ng to any of clpairmxnod2bowher e
the MWof the polyester polyner is in the range of 100,000 to 1, 000, 000.
WO 02/ 076227 PCT/ DKO2/ 00200 48 18. A cog%ed chewi ng gum el enent accordi ng
to any of clains 1-17 where all of the astoneric conponents of the
chewing gumcentre are environnental |y degradable polymers. 5 19. A coated
chewi ng gum el enment according to any of clains 1-18 where the chew ng gum
centre has a formselected fromthe

. cQnsi st | ng. of | | e
cushi on- shaped: peiopist chewing;gum clemens rg‘%,alnﬁ%ﬁh%f#&gmbga]s'?? I%W%gr,e I?)tﬁp‘? and a
sphere. 10 2Qastnt@Rt@ehpohews Bethe 'éﬁé\ﬁin?_@ﬁﬂi cehfi6 afiiohMeRiaiy Qbgralialgs 1- 19
where the outer <coating is a hard coating. 21. A coated chew ng gum

el ement accormdlymers.o cl ai m 20 where the hard coating is a coating sel ected
fromthe group consisting of a sugar coating and a sugarless coating 15
and a conbi nation thereof. 22. A coated chewi ng gum el ement according to

claim 21 wheri®. AhwakaictewRgtduitelcOnictsi8hga0 ahp o OB APY 1 3WikeRithef a pol yol
selected fromthe group consisting of sorbitol, maltitol, mannitol,

xylitol, erytchevinggum ¢eatrethas a foren selepted fromfle group ponsisding @f e pellftng gum

el ement accordi j 9 e t ' is an

i bl o £ 1 m S-SR bely SR bick s MR DARIEH B0 an§ 00015 0

consisting of an edible filmform ng agent and a wax. 25 24. A coated

chew ng qum el ement according tqo claim23 wherein the filmformng agent
t

. I
i s sel ectlld 4o eoRtedshevmeansslemeRiqcrdingda ppy phelainel-i Y athetedhe quishdi f i ed

coating is a hard coating.

21. A coated chewing gum element according to claim 20 where the hard coating is a
coating selected from the group consisting of a sugar coating and a sugarless coating

15  and a combination thereof.

22. A coated chewing gum element according to claim 21 where the hard coating
comprises 50 to 100% by weight of a polyol selected from the group consisting of
sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and isomalt.

20 |
23. A coated chewing gum element according to any of claims 1-19 where the outer
coating is an edible film comprising at least one component selected from the group

consisting of an edible film-forming agent and a wax.

25  24. A coated chewing gum element according to claim 23 wherein the film-forming
agent is selected from the group consisting of a cellulose derivative, a modified
starch, a dextrin, gelatine, shellac, gum arabic, zein, a vegetable gum, a synthetic

polymer and any combination thereof.

30  25. A coated chewing gum element according to claim 23 or 24 which is a stick.



starch, a dextrin, gelatine, shellac, gum arabic, zein, a vegetable gum a
synthetic polyner and any conbination thereof. 30 25. A coated chew ng gum
el enent awoor@ierg7to claim 23 or 24 which is a stick. WO @2rdid2287200

PCT/ DKO2/ 00200 49 26: A coated chewi ng gum el enent according to claim 25
where one side of the stick 1is coated. % A coated chew ng gum el enent
according to claim25 where both sides ofthe 5 stick is coated. 28. A
coated chewi ng gum el ement according to any of clains 20-27 where the outer
coat i ng conprl6s éscoated|chawingggvan elduieni aceondingpiorséaim ZSeikere ode side of theestigk oup
consi sting olgcaat%ndi ng agent, a noi sture absorbing conponent, a film
form ng agent; % di spersing agent, an antisticking conponent, a bul king
agent, a flavouring agent, a colouring agent, a pharmaceutically or
cosnetically active conponent, a lipid conponent, a wax conponent, a
sugar, an aciX- Arr@ated chewing svapelsmentsiccerding teckim?y whaie bathrsedes O dwi ng

degr adat i gn %@i Mlecogégr adabl e polyner. 15 29. A coated chew ng gum el enent
according to ¢Parn Wherein the agent capable of accelerating the
after-chew ng degradati on of the degradable polynmer is a hydrolytically
active enzyne. 30. A coated chewi ng gum el enent accor dié\‘?ato claim 28 or 29

where the at 38edioatedshewimnggym eleyenicassprdingrte any of plams-3Y adweregthe opfet oat ed

chewi ng gum C i . &]!% A VST .
coating is a%gg@%oggﬁ ?gr%éghg%tgge gﬁxggéa‘fe é]hgg‘ﬁmsje%e;c?egum e:a)eetréﬁ?ﬁ) g%@%)srugigng to
cl ai m 31 wherof atbelisghgent,eahoistire asoting esnporeag bifiig fagainl agedieat ed from
the group _consisting of a sugar and a starch Eydrol ysate. 33. A coated
chew ng dim ¢liREMRE 2gcab PRRRGSICKING compoaantyhivkingrgediot flayerainggentze

conprises a siiRfinkag6ntCoRRdREcAARMy oM BsRRliOARZRAvE SRRt 99509

component, a wax component, a sugar, an acid and an agent capable of accelerating

the after-chewing degradation of the degradable polymer.

15 29. A coated chewing gum element according to claim 28 wherein the agent capable
of accelerating the after-chewing degradation of the degradable polymer is a

hydrolytically active enzyme.

30. A coated chewing gum element according to claim 28 or 29 where the at least

20  one additive component is encapsulated.

31. A coated chewing gum element according to any of claims 1-19 where the outer

coating is a soft coating.

25  32. A coated chewing gum element according to claim 31 where the soft coating
comprises a coating agent selected from the group consisting of a sugar and a starch

hydrolysate.

33. A coated chewing gum element according to claim 31 where the soft coating

30  comprises a sugar free coating agent.



50 34. A hard coating process for preparing a chewi ng gum el enent as
defined in any of <clains 1-19, the process conprising the steps of (i)

pr epari ngwe oelseeng gum mass conpri sing at | east one envi PommEwRabioy 5
degradabl e el astoneric or resinous polynmer, (ii) formng said chewi ng gum
mass in to a desired gumcentre form (iish) subj ecting the thus forned
chewi ng gumcentres to at | east one coating cycle 10 conprising applying
onto the gum centres an, aqueous solution of a coating agent, and (iii)
repeating saidd &hardceatingprogess {05 RESPAYNE aghewing gumy dlemen ag defingd inzny By

wei ght of the,: W o process according to claim 34
wherein the %?alﬁjgggg’]%}]%{(%%%?ﬁ%%?%%gleggwgﬁfses at |l east one further step
selected fromthe group consisting of applying the same coating agent onto
the centres in powder f?lrmand drying of . the partially, coated., centres. 20
36. A processVAERHFELASIEWING SRS GRgising %tE@Sk%qnﬂgoa@@WElllys sel ect ed
fromthe <gr (IR f s?dlﬂlg i ng agent, a sugarless coating
agent andsa caggrr'?%l%r}gte?%{rldﬂ%ﬁfearoég?. 2 lbg . A process according to claim 36
wherein the coating agent is selected fromthe group consisting of a

pol yol and a hydrogenat st.arch hydrol ysate. 38. A progess according to
cl ai m 37 V\her(b}%/g? S&b‘f&}ﬂWl}l&g@@%ﬁ étb%far r?‘i%“‘BrCSEtﬁe ®W¥nsi sting of
sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and isonalt.
30 39. A process according to any of clains 34-38 wherein the coating
process conii)sebjedting the 106 foretd chgwingguns cergigs o atsle@d onoc@lingyytles. WO

02/ 0762Z%OPCQOI%Q%{n%%%ggfingS&nto the gum centres an aqueous solution of a coating agent,

and

(iii) repeating said cycle until the coating layer constitutes 0.1 to 75% by weight of

the chewing gum element.

15
35. A process according to claim 34 wherein the at least one coating cycle comprises
at least one further step selected from the group consisting of applying the same
coating agent onto the centres in powder form and drying of the partially coated
centres.

20

36. A process according to claim 35 wherein the coating agent is selected from the
group consisting of a sugar coating agent, a sugarless coating agent and a

combination thereof.

25  37. A process according to claim 36 wherein the coating agent is selected from the

group consisting of a polyol and a hydrogenated starch hydrolysate.

38. A process according to claim 37 wherein the polyol is selected from the group

consisting of sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and isomalt.
30

39. A process according to any of claims 34-38 wherein the coating process

comprises 10 to 100 coating cycles, such as 20 to 80 cycles.



40. A process according to any of clains 34-39 wherein during the coating
at least one additive conponent selected fromthe group consisting of a

bi ndi ng ayern/07&27 noi st ure absor bi ng conponent, a fil m foPgirmKoagew, a

di spersing agent, an 5 antisticking conponent, a bul king agent, a
flavouring agent, a colouring agent, a mgiarnaceutically or cosnetically
active conponent, a |lipid conmponent, conponent, a sugar, an acid and
an agent capable of accelerating the after-chewi ng degradation of the

degr adabl e polyner, is applied 10 41. A process according to claim40

the. degr adabi @: BAFSRer rrding BEFSH §oRf By s05nfb SnGo e Mo oos

according to oak addmué@ c@rhpérﬂen%&éc@éd*ﬁérh@h@grohﬁa@ﬂm@mg o2ddiiriditveCagehh acomponent
i s encapsul ated. 43. A process according to any of clains 34-42 wherein the

chewi ng gum degistpessabserbingcaponest, o &ilm deeng éﬁFﬂ&cﬁ disppsENg AgPNbrang| azi ng

treat ment 2%1164101(@&25 %ﬁ%ﬁ@ntaﬁﬁﬁlﬁ(ﬂg]%eﬁt a'ﬁgry Cal(%?ﬁtnﬁ cg’l%uﬁﬁgg r| sing a

further step Serec CORST St ‘Peat ment ,

a frosting tmphainmaesiticallg o icbsmetivaly adtiye oéﬁlpoﬂerp,ra)kilﬁaaoﬁ@bnmaiwag a chew ng
gum el ement according to any of clainms 1-19, conprising the steps of

(i) prepari nGOBPEPE hepegtiraidand sraesusicapabla Oﬁ asselerabng thaaficrshevengal | y
degr adabl e el (ii) form ng said chew ng
gum mass in td%@t“%@i‘i‘?fetﬁéd?@é‘dﬁ’g OI%BE%W h?‘grm VO 02/ 076227
PCT/DKOZ/OOZOO 52 (iii) applying onto at Ieast a part of the thus forned
chew ng res an edi filmco ng at t one edi.bl
filmfor ng 4 gérﬁrocqsaa@arﬁrl&toaﬂm&r 4§ whiemghe fest r@p@ Qfee&c@r:rém@i egum

el enent conpr ved6. A
process accor fntg?ﬁlat‘}gn% dgé}aa%éh\%fgreg? d%‘ltefp:a Fyntlé#gsr %ﬁg‘%‘l"%ﬁ%@. S sel ected
from enzyme.

42. A process according to claim 40 or 41 wherein the at least one additive

15  component is encapsulated.

43. A process according to any of claims 34-42 wherein the chewing gum centres to

be coated is subjected to a gumming or glazing treatment.
20  44. A process according to any of claims 34-43 comprising a further step selected
from the group consisting of a smoothing treatment, a frosting treatment and film

coating.

45. A process for coating a chewing gum element according to any of claims 1-19,

25  comprising the steps of:

(1) preparing a chewing gum mass comprising at least one environmentally

degradable elastomeric or resinous polymer,

30  (ii) forming said chewing gum mass in to a desired chewing gum centre form,



the group consisting of a cellulose derivative, a nodified starch, a
dextrin, gelatine, shellac, gumarabic, zein, a vegetable gumand a

conbi nat iwp oeleerenf. 10 47. A process according to cl ai m 268T@Kod@02eber ei n
the gumcentre is in the formof a stick. 48. A process according to claim
47 wherein both sides of the stick is cos&ed. 15 49. A process according
to claim47 wherein one side of the stick™i s coated. 50. A process
according to any of clainms 45-49 wherein the coating conprises at__ | east

one addi ti ve (Ednrpplyigoniepidetsta prit ohiherbusgfornpd eknnang ghmgepiesanidile ng
agent, a 20 mlc%hjg{r] g%?aﬁgf{a?%ﬁ? eﬁ%@ﬁﬂﬁ%ﬁiﬁggﬁbﬂm form ng agent, a

di spersi ng agent ng comnpone _ ul ki ng agent, a flavouring
agent, a colouring agent, a pharmaceutically or cosnetically active

conponent, a lipid conponent,, wax onponent, a sugar, .an acid and an
agent capabl &° ghtamaEAteast P*}fsal?}h@aéﬁdt WEEHIR glemeBb TR SIRD- b fo 7R% by

degradabl ¢ p%e)f#fﬁroftl?e%oﬁt"in fivBrocess according to claim50 wherein the
agent capabl e of accel eratfigncz)' the after-chewi ng degradation of the

degradabl e polynmer is a hydrolytically active enzynme. 30 52. A process
according to claimb50 or 51 where t t |east. one additive c opent is
encapsul at gd.4%v@n§%%%wvﬁwﬁ®%w§ n %9%@35@%@6%&%%?%@%5%%3
for obtaini n@h@g&ﬁﬁ%&%i&iﬁ?%f BGBUREAERRIN e, adndBfit &8 chN dSdn@h, BeBline,
conprising the steps of: (i) preparing a chew ng gum mass conprising at

| east one enwhellengurnatdbic, zBindeyegetibbd gine had & combingtion theesifnous pol yner,

(ii1) fornyng said chewing gummass into a desired chewing gumcentre form
(rii) sug})ecti ng the thus obtained chewing gumcentres to a soft coating

process 47. A process according to claim 45 or 46 wherein the gum centre is in the form of a

stick.

48. A process according to claim 47 wherein both sides of the stick is coated.
15

49. A process according to claim 47 wherein one side of the stick is coated.

50. A process according to any of claims 45-49 wherein the coating comprises at
least one additive component selected from the group consisting of a binding agent, a
20  moisture absorbing component, a film forming agent, a dispersing agent, an
antisticking component, a bulking agent, a flavouring agent, a colouring agent, a
pharmaceutically or cosmetically active component, a lipid component, a wax
component, a sugar, an acid and an agent capable of accelerating the after-chewing
degradation of the degradable polymer.
25
51. A process according to claim 50 wherein the agent capable of accelerating the

after-chewing degradation of the degradable polymer is a hydrolytically active
enzyme.

30 52. A process according to claim 50 or 51 where the at least one additive component

is encapsulated.



10 conprising alternately applying to the centres a non-crystallisable
carbohydrate solution and a sugar powder until the soft coating |ayer
constitutwe 0@/0162eD 75% by wei ght of the chew ng gum el en®PaTr/DKIZ/002M0pr ocess
according to claim53 wherein the carbohydrate syrup conprises a 15 starch
hydr ol ysate. 55. A process according to ﬁl aim53 or 54 wherein the coating
conprises at |east one additive conpone ? sel ect ed fromthe group

consi sting of a binding agent, a noisture 20 absorbing conponent, a film
form ng agent53. A sefixpeting prycesgdor obtainingrit qosted sk wingempelament asalefnedkinng
agent, a flav uriﬂg algen_t. ﬁ}c | qur.i ng agent, a pharnmaceutically or
cosneti cal l yc%lini e ¢ Pﬁ:%ﬂ% L 0ff'pi d conponent, a wax conponent, a
sugar, an acid and an agent capabl e of accelerating the after-chew ng
degradati on of the degradable polyner. 25 56. A Pr ocess according to claim
55 wher ei n t KB PAJREHINS AHHEWING Sm Basseramniisingptiepst ong enyiropmeniely degr adat i on

KB
of the degra I 4 [ ically active enzyne. 30 57. A
process agcoggg%gatﬁgecalgghm @g?(gr Ig]gg\lﬁ}éyrngﬁ?’n the at | east one additive
conponent is encapsul ated. WD 02/ 076227 PCT/ DK0O2/ 00200 54 58. A coated
chewi ng cum according to any of the clainms 1 to 33, wherein the coat
encapsul at es HhPorpmesadchaying gummass 5yo a desippgs Wi §eieHoHBcor di ng t o
any of the claims 1 to 33, wherein the coat 5 encapsul ates the chewi ng gum
partly and wherein the coat conprises at |east one of the follow ng
i ngredi ents f(liwobjectaey s tlars chtdinedechswingt @ume esntre§ @o a Aoft oadtag pebeess ng cum

according .to any of the clains_ 1 to 33, wherein the coat encapsul ates the
chewi ng ggm &8 ‘é’tngla?t.e ?%il?plﬂngé%lﬁ@d’e@ﬁ% W'Wﬁ?’i’é@d? H?TEQ}‘X atgny of the
claims 1 10 3gjutii8hg aRubdiHoRABE until the soft coating layer constitutes 0.1 to 75% by

weight of the chewing gum element.

54. A process according to claim 53 wherein the carbohydrate syrup comprises a

15  starch hydrolysate.

55. A process according to claim 53 or 54 wherein the coating comprises at least one
additive component selected from the group consisting of a biﬁding agent, a moisture
20  absorbing component, a film forming agent, a dispersing agent, an antisticking
component, a bulking agent, a flavouring agent, a colouring agent, a
pharmaceutically or cosmetically active component, a lipid component, a wax
component, a sugar, an acid and an agent capable of accelerating the after-chewing
degradation of the degradable polymer.
25
56. A process according to claim 55 wherein the agent capable of accelerating the
after-chewing degradation of the degradable polymer is a hydrolytically active

enzyme.

30  57. A process according to claim 55 or 56 wherein the at least one additive

component is encapsulated.



conprises | ow hydrophilic conponents, such as nmaltitole. 62. A process
according to any of the clains 53 to 57, whereby a sugarfree coati ng.
WO 02/076227 PCT/DK02/00200

54

58. A coated chewing cum according to any of the claims 1 to 33, wherein the coat

encapsulates the chewing gum partly.

59. A coated chewing cum according to any of the claims 1 to 33, wherein the coat
5 encapsulates the chewing gum partly and wherein the coat comprises at least one of

the following ingredients flavor, acids or active substances.

60. A coated chewing cum according to any of the claims 1 to 33, wherein the coat
encapsulates the chewing gum completely.

10
61. A coated chewing cum according to any of the claims 1 to 33, wherein the coat

comprises low hydrophilic components, such as maltitole.

62. A process according to any of the claims 53 to 57, whereby a sugarfree coating.



