19 SEPTEMBER 2005 1 Bl ODEGRADABLE CHEW NG CUM AND METHOD OF MANUFACTURI NG

SUCH CHEW NG GUM Field of the invention 5 The present invention rel ates
generally to the field of chewing gum manufacturing and in PAPERTEHMBER 2085 a
rmet hod for preparing a chewing gum which conprises an at |east partially
degr adabl e gum base. The nethod results in a chewi ng gum havi ng-an
acceptabl e texture profile. 10 Background of the invention It is generally
recogni zed that chewing gumthat is dropped in indoor or outdoor |
envi ronment s ¢gj j E»Q'ﬂ'%. ' ' iences due to

the fact thaﬁb%ﬁék%fr)%%béegﬂgum S ?@%?Dfl r @ﬁ?gﬁéb’g“g?wg#f pavenent
surfaces anddgewaRgesumand cl ot hes of peopl e being present or noving in the

envi ronnments. Adding 15 substantially to such nui sances and i nconveni ences

is the fact that currently available chew ng gum products are based on the

use of el ast [ jnous polymers of natural or synthetic origin

that are subg@ﬁto?é i3}"’rre1§t'ri1l-"3egradabl e in the environnment. Accordingly,

several aft emheprdsantcinbarionrakiesigenaraltieto thofield\of chewidg guartmahefactiring

bi odegr adabl e chewi ng gum 20 Dg?r adabl e chewi hg gum bages have been

di scl osed i n2uSiEprycuIdntp aEdA wﬁiﬂaﬂgggcg&w%%w@c CPEPriEes Foaty ner s

selected fro : | § Os, 0 - i J s and
ol y( | act ¢ lancosthalFbodta @l cih Bt TR hithoB s BE QIR sERRV I

degr adabl e clhesdptaplgexturapfile.om certain synthetic polynmers wth chem cal
unstabl e bonds in their polynmer chains which can be broken under the

i nfluence of light or hydrolytically into water-soluble and non-toxic
conponentg. }-{ng‘lﬂ“@&tﬂ@%&(ﬁﬁ%e chewi ng gum conpri ses at | east one
dégradabl e polyeSter polyner obtained by the polynerisation of cyclic
esters, e.g. Itisgenerally recognized that chewing gum that is dropped in indoor or outdoor

environments gives rise to considerable nuisances and inconveniences due to the fact
that the dropped gum sticks firmly to e.g. street and pavement surfaces and to shoes
and clothes of people being present or moving in the environments. Adding

1S  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.
Accordingly, several attempts have been made in order to develop degradable or
biodegradable chewing gum.

20

( Degradable chewing gum bases have been disclosed in US 6,153,231 which

comprises poly(lactic acid) co-polymers selected from poly(lactid acid-dimer-fatty

acid-oxazoline) copolymers and poly(lactic acid-diol-urethane) copolymers.

25 US 5,672,367 discloses degradable chewing gum made from certain synthetic
polymers with chemical unstable bonds in their polymer chains which can be broken
under the influence of light or hydrolytically into water-soluble and non-toxic
components. The claimed degradable chewing gum comprises at least one
degradable polyester polymer obtained by the polymerisation of cyclic esters, e.g.

30 based on lactides, glycolides, trimethylene carbonate and e-caprolactone.



30 based on | actides, glycolides, trinethyl ene carbonate and c-caprol act one.
19 SEPTEMBER 2005 2 However, such gum bases typically do not posses the
appropri ate rheol ogi cal propertles in order to make a chew WHEFUEMBERI20G5
.acceptabl e texture properties. Accordingly, it can be difficult to provide
an appropriate degradabl e gum base or gum base ingredient in order to form
a chewi ng gum havi ng good texture proper2ies. 5 Several attenpts to obtain a
bi odegradabl e chewi ng gum which may conpl ement or even replace traditiona

non- degr adakj 10 A
process for a??i\(%@? n ?Jga%ﬁﬁmép }%S%%%P}ﬁﬁat@ Heg{)gﬁ;\ di sclosed in
US 5,672, 3@:?opeﬁmsandxrdu3 td makJSthﬁvmg:gﬁih havimgg ambe;aabiedemuﬂememes pr epar ed
by nelting the base for med | east one, pol nmer. However,
one probl em %ﬁé‘ﬁné&’r“é%ﬁ%@‘g %ﬁ%ﬁ%ﬁd%?‘bw&‘i’%{ ﬂé’%%?g’é? E‘f‘{} B%€ 9T gum 15
base and in afanmsegngqeaiém lh%rdéa@a forfi &J&wm%gugumlhggwa @extarggko@em&ng"

conpared to conventional chew ng guns, whi I nevitably for he reference
to consufers of such products. Extensive experinentation has been perforned

in order to_ overcomne thi l.e 20. Basi cal ly, the blode abl e onrrers
avai | abl e foﬂevméaf%ﬁawm&b&sg r?g’?fing&ﬁ’é e ewﬁ‘lﬁ “gbég}‘%ﬁ H’@ytc %@%‘FP roart
tend to beh I i A I nts. It
has ¢ hor of or LB AR RdRIoh i A cgrl APl hBblre QP haPl RerBale FRIRTE

tradi ti onal prioeaitng guns. 25 Therefore, great effort has been put into the

process of providing suitable biodegradable chewi ng gum conponents, such as
pol yesters obtained by polynerization of cyclic esters. It is an object of

the invapti QpiRReRBY dRuBbRYhE 8f AleRpolYih& s hiPsor bxd8ple bt RS0 A USO
dorrpar abl e to conventi onal non-bi ode radabl e chew ng gum when appl ying the
5,672,367. According to US 5,672,367, the obtained polymer is prepared by melting

the gum base formed by at least one polyester polymer.

However, one problem, when for example applying biodegradable substitutes in gum

15  base and in chewing gums, is that the chewing gum texture “feels wrong™ compared
to conventional chewing gums, which, inevitably forms the reference to consumers
of such products. Extensive experimentation has been performed in order to

overcome this problem.

20  Basically, the biodegradable polymers available for the manufacturing of chewing
( gum according to the prior art tend to behave so very different from traditional gum
' base components. It has therefore been extremely difficult to emulate the properties

of traditional chewing gums.

25  Therefore, great effort has been put into the process of providing suitable
biodegradable chewing gum components, such as polyesters obtained by

polymerization of cyclic esters.

It is an object of the invention to provide chewing gum, which may inherit properties
30 comparable to conventional non-biodegradable chewing gum when applying the

above mentioned biodegradable polymers.



above nentioned bi odegradabl e pol yners. 19 SEPTEMBER 2005 3 Summary of the

i nvention The invention relates to a chewi ng gum conpri sing gum base,

sweet ener and flavor, wherein at |east a part of said gum bdSSEEHEMBER 2805at
|-east one bi odegradabl e polyner, where 5 the tan(delta) is at least 0.6
within the linear viscoelastic region (LVR) of the chewi ng gum and where
the tan(delta) is defined as tanS(w)=(1oss nodul us G'/storage nodulus G).
10 According to the invention, chewing gum may be obtai ned by neans of
several diff degr adabl e polyners as described in WO O

1/ 47368, WO Wﬁ%mﬂgéﬁl%w US patent 6, 153,231, WO 00/35297, WO
98/ 17124, US Thedhwemtion nﬂatEs Bﬁzﬁchdmnggmmcumpnﬂng gtmrbabg swetrenenaal flahvor,
According to the inventio as been reco d thaHq é{ﬁure may be
referred to WREEEDARISAY arﬂ?étd?féﬁ‘i (:%‘F“?ﬂsﬁﬁ%‘??ﬁl aftt?é‘e ‘?A;g‘ ng gum
Furt her nore, tplo nl;% g gen realized that biodegradable polymers nmay be

adj usted 20 V\)/la esired theol ogi cal properties by neans of so-called
plasticizérs, even if the chewing gumis nade on the basis of biodegradable

pol ymers, which a rom:t .do not 1 desir ogi cal
properties. BPQSﬂ I‘f@) is gt F%%Qﬁg’gﬁ tg%hn‘ﬁ‘iré{% @fgglpﬂ (ﬁgﬁagﬁ' ®sense e.g.
conpri se arorme?ﬁg drarfd R&Ei Ng agents, softeners, |iquid sweeteners,
enul sifiers | zers, waxes and oils. Specific exanples may e.qg.

i nclude triaceti ne, IeC|th|n 30 Further, it has been determ ned, that the

plasticizers tkrlré51 %alm(ed\éﬁ% is d a?sttgnézmg)‘p(?rsts Ime%ulus G”’/storage modulus G”).
10
According to the invention, chewing gum may be obtained by means of several
different types of biodegradable polymiers as described in WO 01/47368, WO
00/19837, WO 98/17123, US patent 6,153,231, WO 00/35297, WO 98/17124, US
patent 6,017,566, hereby incorporated by reference.
15

According to the invention, it has been recognized that the texture may be referred to

measurable rheological properties of the final chewing gum.

Furthermore, it has been realized that biodegradable polymers may be adjusted
20 towards desired rheological properties by means of so-called plasticizers, even if the
chewing gum is made on the basis of biodegradable polymers, which as from the

beginning do not meet desired rheological properties.

According to the invention, plasticizers in a broad sense e.g. comprise aroma and
25 flavoring agents, softeners, liquid sweeteners, emulsifiers, solubilizers, waxes and

oils.
Specific examples may e.g. include triacetine, lecithin.
30  Further, it has been determined, that the plasticizers may even compensate properties

of biodegradable polymers, which, as from the start of the process, seem to be

inferior compared to conventional non-biodegradable chewing gum components.



of bi odegradabl e polynmers, which, as fromthe start of the process, seemto
be inferior conpared to conventional non-bi odegradabl e chew n um
conponents. 19 SEPTEMBER 2005 4 According to one enbodi nment EﬁgbﬁkP"BERzmﬁ
i'nvention, properties of chewing gum which were deened | ess acceptable

Wi th respect to e.g. texture based on traditional non- degradable gum

pol ymers, were partly conpensated or everf conpletely 5 conpensated by neans
of rheol ogi cal tuning by neans of plasticizers. According to a further
enbodi nent of the invention, chewing gumpartly conprising degradable

polymers, may al so be.tuned into chew.n um havi ng ¢ tcial t.tractive
properties. £6° ﬁg‘gttﬁr?(lﬁg 851“?%“aFﬁFé%‘gﬁﬂae%”mfﬂ%]°‘fﬁ?§m%| 8¢ region
(LVR) when ngasuiasheadlled ackSmae #itespett b RS, RIRAIE LA tARinbhat hGHIPEr at ure
and neasured by standard oscillation'test setups at a frequency of the

appr oxi nmat e idegradablé gepehoyers,i were pamlyaompessgtasharyevemoompletede to | Hz. . 15
I n-use tepperature jis.typically a oung 34 C, i.e. close to nouth

t enperatufe. Csaa@eeﬂsaieaéyt cal"ﬁé’f%l}w\?g’ﬁf‘ia H‘,m“&%ﬁ?"’f’ﬂ? (g,p 8BSt el y accept abl e
bi odegradabl e chewi ng gum has been provided on the basis of biodegradable
pol ymers. 20 According to the invention, chewi ng gum having acceptabl e

t ext ure pr of Acesrdingstoderthemmmetpdinent o therisvindionschevibg gute gasltyadsingprising bases

in spite of the fact, that the basi i.odegr adabl e pol.yners, canpared to
convant | onal SGEAAS holsts, i 408 beitmediBR Gt B a m R RN B BB, 25
Mor eover, it ahastikepdpedtiggest ed that this tan(delta) may even be |ower than

tan(del tzla& of conventional non-bi odegradabl e chewi ng guns.
i

The tan(delta) is at least 0.6 within the viscoelastic region (LVR) when measured at a
temperature of the approximate in-use-temperature and measured by standard
oscillation test setups at a frequency of the approximate in-use frequency, i.c. in a
frequency band close to 1 Hz..

15

In-use temperature is typically around 34 C°, i.e. close to mouth temperature.

According to the invention, a partly or completely acceptable biodegradable chewing
gum has been provided on the basis of biodegradable polymers.

20
According to the invention, chewing gum having acceptable texture profiles has been
prepared on the basis of biodegradable gum bases in spite of the fact, that the basic
biodegradable polymers, compared to conventional gum base or gum base
ingredients, seem to be inferior.

25 '
Moreover, it has been suggested that this tan(delta) may even be lower than

tan(delta) of conventional non-biodegradable chewing gums.

It should be noted that the tan(delta) should preferably be measured at near body-

30 temperature in order to reflect the relevant properties of the chewing gum.



It should be noted that the tan(delta) should preferably be nmeasured at near
body- 30 tenperature in order to reflect the relevant properties of the
chewi ng gum 19 SEPTEMBER 2005 5 Mboreover, according to an eAbhSERTERMBER3005 he
ifnvention, a chewing gumconprising a very significant anmount of

bi odegr adabl e pol yners has been obtai ned having properties allow ng
commercial exploitation wth respect to theol ogi cal paraneters. 5 Wen the
tan(delta) increases outside the linear viscoelastic region (LVR), a further

advant ageous g@éﬁ@&ﬂr,%@brdﬁg fol@ emiboafthér?of HRSnReRIBn COEREWIRE gg}ywﬂ@iskag

~materials and chewi ng guns as such are eval uated and therefore designed in
order to obt aivercsignidicantamenniefi hiedegpdaplemdlyseerghanbeentdbsaiged bavingd | i near

10 viscoelastic reqgiqgn,.also referred to as .LVRwithin the.art. According to
the | nvent | oronerian 0ok @up e aLHEolitod 3t Rarteh B ehbBi pispmbERLe "or
extrenely inportant when eval uating and establishing a chewi ng gum end
product. The nonlinear properties may thus reflect the textural behavior of

the 15 chéwi Wghepuhe tan(deltadincrassestopidshe hinedratiscoalastinregionLoG a fiirthes
rendering the, chew n .nonl inear viscqel asti roperties. This feature
will be descWWCP“%?%EO@W§I%O£L§%FV%?R%Ege%%%f"glgle&'a) i s tuned by nmeans

of at | east one plasticizer, a further 20 advantageous enbodi nent of the
i nvention has been obtained. According to the invention, relatively sinmple
measur es havdypisely,graerigieand ehewinggups aHBeh aps cvabiated and derefrgidaszeadm

conprising bi . : byl : |y 0f .chewi ng guns.
25 When the tlrggﬁg{afb?%?il:ﬁscgllrtar{g?%égé%cdjgb%gigg{eggﬂ%rgg@%&éim;reathg%rhe chew ng
gum a fuot heiscoglastiRittgionlso efdereditorrnL VB withia thearent i on has been obt ai ned.

According to the invention, plasticizer may typically be added during
mxing, i.e. 30 when the final chewing gumis prepared on the basis of gum

base or the %%Wdﬂ% to the invention, it has moreover been realized that nonlinear properties
are extremely important when evaluating and establishing a chewing gum end
product. The nonlinear properties may thus reflect the textural behavior of the
15 chewing gum, i.e. during typical mechanical induced conditions rendering the
chewing gum nonlinear viscoelastic properties. This feature will be described
thoroughly below.

When the tan(delta) is tuned by means of at least one plasticizer, a further

20 advantageous embodiment of the invention has been obtained.

According to the invention, relatively simple measures have been proirided for the
purpose of optimizing chewing gum comprising biodegradable or partly
biodegradable polymers of chewing gums.

25
When the tan(delta) is increased by adding plasticizer to the chewing gum, a further

advantageous embodiment of the invention has been obtained.

According to the invention, plasticizer may typically be added during mixing, i.e.
30 when the final chewing gum is prepared on the basis of gum base or the chewing

gum components as such.



gum conponents as such. 12 SEPTEMBER 2005 6 Wen the tan(delta) is increased
outside the linear viscoelastic region (LVR) by adding plasticizer to the
chewi ng gum a further advantageous enbodi nent of the i nventd¥FTRNBERZA0S
obtai ned. 5 When, the slope of the tan(delta) outside the |inear

vi scoel astic regi on (LVR) relative to oscillation torque is increased by
adding further plasticizer to the chew ng6 gum a further advantageous
enbodi ment of the invention has been obtained. According to an enbodi nent of
the inventi oWhea themé@@distiammdtoapsidwtye bhear gisceelasticrepion gbVR) bgd by

reduci ng the unt of. Ia zers an(delta) ,i ncreas to at
[ east 100 i naHiBE RlashrinEdp U SebEramed PeyrohERaREo s FRYPOSLRT oF Pl
advant ageouslﬂm%;; H@gﬂgeegfobﬁmdl nvention has been obtained. 15 According to

a preferred embodinent of the invention, the tan(delta) should preferably
increase to at least 1.0 (one) when entering into the nonlinear reg| on.

Typ| cally, t pper ,val tan i S .obt |ned at t| on,
Ve CaherS a s Pirigeadadianls i SRi0r I Hheacifroe Bulit Gelp G3aDTERR

dynam cal megsy-AMRRh torﬁﬁ& %sre&@d%&%ﬁ@fu@%ﬁheﬁﬂ%h&ﬁ&(t@%é @ﬂevhﬂggﬁ‘ﬁsﬁs to at
least 1.1 in the nonlinear viscoelastic region (non-LVR). Mre preterably,
the tan(del t &rthienadeantagsounembodimagttof theinventidnchas dsemobtainadar vi scoel astic

region (non-LVR). Mrre preferably, the tan(delta) increases to at least 1.5
in the nonlinear viscoelastic region (non-LVR). 30 Typically, the

tan(delta) sheubdinigelaaasthddiméiiof ok eentiBn] 4 Siteshsydlad I\/RE&M) fnlY Bf &duirse
OSCI | 'ation torque of 10000-25000 m croN-m 19 SU TKVMRER 2005
10  be obtained by reducing the amount of plasticizers.

When the tan(delta) increases to at least 1.0 in the nonlinear viscoelastic region (non-

LVR), a further advantageous embodiment of the invention has been obtained.

15  According to a preferred embodiment of the invention, the tan(delta) should
preferably increase to at least 1.0 (one) when entering into the nonlinear region.
Typically, the upper value of the tan(delta) is obtained at delamination, i.e. when a
nonlinear measuring is no longer applicable by available dynamical measurement
setups.
20
(- Preferably, the tan(delta) increases to at least 1.1 in the "

nonlinear viscoelastic region (non-LVR).

More preferably, the tan(delta) increases to at least 1.2 in the

25 nonlinear viscoelastic region (non-LVR).

More preferably, the tan(delta) increases to at least 1.5 in the

nonlinear viscoelastic region (non-LVR).

30 Typically, the tan(delta) should increase to the above mentioned values within an

oscillation torque of 10000-25000 microN-m.



7 When the tan(delta) increases to at least 1.0 in the nonlinear
vi scoel astic region (non- LVR), when an oscillation torque of 10000 m croN-m
has been reached, a further advantageous enbodi nent of the 1AFETEMRERIL
been obtained. 5 Typically, oscillation torque may be neasured by nmeans of
so-call ed SACS-tests. Wien the tan(delta) increases to at least 1.3 in the
nonl i near viscoel astic region (non- LVR) Ahen an oscillation torque of 10000
m croNm has been reached, when neasured on chewed chewi ng gum a further
advant ageous Vérdnahié tan(delta)f intieasekGo ianleasttlilbin thasolimear wbtarlastic reghe (nonhe
~tan(delta) increases to at_ least 1.3 in the nonlinear viscpelastic region
(non- LVR), WY&, whemarosciliationforaue gf L0090 micendbm-has bsrpTeashed adurth@ached,

and when ne r i t . advant ageous enbodi nment
of the 15 in\%%&nﬂnlagﬁg%aes een l%%?&%@é%%enswég %@é\l?%&ej'l ta) increases to at

|l east 1 within one decade fromthe transition between the |inear
viscoelastic region into.the nonlinear viscoelastic regi?n when t he
tan(del tay ndxRigrldy oggillatiqn fRequeanaibe Bersuraddy Branse garealled S4AShissts.
advant ageous 20 enbodi ment of the invention has been obtai ned. Wen the
tan(delta) is tuned to have a maxi num of approximately 2.0 or preferably
1.7 when t he Wisnithé tn{deita) incxpasesits at lesg 1tthmrthd 86lihean ciscidiastia région (mon-

advant ageous__enbaodi ment of .the invention has_been obtai ned. 25 Wen the
tan(del ta) i&Vioadensg aspillatien @I%‘We‘&n I&H%mgobkmﬁa%lbwr@h@wd: whetnt ageous

enbodi nent of ' [ 15%1 0, ] gﬁq i's
measur ed at nnggé%lﬁec% @)r{rpae%ﬁ(a{}rh g;@ﬁlg) ur’t%@bﬂ% va?]rtlta eoutg%ggg’g%gg?ﬁe)ent of the
i nvent i on) hagvesssh kdsthabmebtaint@. SEPTEMBER 2005 8 Moreover, when the
tan(delta) is measured within a range of approximtely 30 COto

When the tan(delta) increases to at least 1.3 in the nonlinear viscoelastic region (non-

LVR), when an oscillation torque of 11000 microN-m has been reached, and when

measured on chewed chewing gum, a further advantageous embodiment of the

15 invention has been obtained.

When the tan(delta) increases to at least 1 within one decade from the transition
between the linear viscoelastic region into the nonlinear viscoelastic region, when the
tan(delta) measured as a function of oscillation torque, a further advantageous

20 embodiment of the invention has been obtained.

When the tan(delta) is tuned to have a maximum of approximately 2.0 or preferably
1.7 when the oscillation torque is less than 13000 microN-m, a further advantageous
embodiment of the invention has been obtained.

25
‘When the tan(delta) is measured on pre-chewed chewing gum, a further

advantageous embodiment of the invention has been obtained.

When the tan(delta) is measured at mouth temperature, a further advantageous

30 embodiment of the invention has been obtained.



45 CO, a further advantageous enbodi ment of the invention has been obtai ned.
It should be noted, that these neasuring tenperatures may be necessary due
to the 5 fact that the avail abl e neasurenent nethods are not? YETEM 05
dealing with high stiffness. Wien the tan(delta) is nmeasured at an
oscillation frequency corresponding to tygl cal chew ng frequency, a further
advant ageous enbodi nent of the invention ®has been 10 obtai ned. Wen the
tan(delta) is nmeasured at an oscillation frequency of 1.0 Hz, a further

advant ageous ModeoeirWwhén the tﬁri’(ﬁeltal)\iﬁﬂ'easﬁfbdhﬁﬁhxbeeﬁlngﬂﬁ ﬁpﬂﬁamétélyww fohe
tan(delta) is measured at an oscillation frequency In arange of 0.5 to

2 Hz, a furtdids®, aduther adeantageenperdbodimentodt thmmvemtmhascbnema@ameén obt ai ned.
A further advant ageous enbodi nent has been obtai ned when the plasticizers
conprise enulsifiers, preferably in an amount of 0 to 5% ww. 20 A further

advant ageous [e§HaaR memqsatmﬁe@,a R eEmpieRirdshBaPbeBddesdagPiife to@TPr i S€

fat, preferably in an anount of O to gq/owlw furt her advant ageous
embodi menf hdact i theotvatlible aneapisamenfangshods dre nqteqasablwf deatingiveith bigk ,
preferably in % anount of 0 to 15 %w w. A further advantageous enbodi nent
has been obt &MHBHF when pl asticizers conprise solubilizers, preferably in
ampunt of 0 to 5 %ww 30 A further advantageous enbodi nent has been
obt ai ned when the plasticizers conprise flavor, preferably |iquid flavor,
preferably i fWhen thetanfdelis) iomeasuad avanoseillativsErquery oossgonding totyieal

e A R T

i nventiong thkbtatedM Ng gum nay conpri se an anmount of 5 bi odegradabl e
polymers of 1 to 99% w w.
When the tan(delta) is measured at an oscillation frequency of 1.0 Hz, a further

advantageous embodiment of the invention has been obtained.

15  When the tan(delta) is measured at an oscillation frequency within a range 0f 0.5 to 2

Hz, a further advantageous embodiment of the invention has been obtained.

A further advantageous embodiment has been obtained when the plasticizers
comprise emulsifiers, preferably in an amount of 0 to 5% w/w.
20 7
( A further advantageous embodiment has been obtained when the plasticizers

comprise fat, preferably in an amount of 0 to 15 % w/w.

A further advantageous embodiment has been obtained when the plasticizers

25  comprise wax, preferably in an amount of O to 15 % w/w.

A further advantageous embodiment has been obtained when plasticizers comprise

solubilizers, preferably in amount of 0 to 5 % w/w.

30 A further advantageous embodiment has been obtained when the plasticizers

cc_)mprise flavor, preferably liquid flavor, preferably in an amount of 0 to 30 % w/w.



According to a further advantageous enbodi nent of the invention, the chew ng
gum partly conprises non-bi odegradabl e polyners. 10 The |inear viscoelastic
region (LVR) has a maxi mumoscillation torque within a rangt-SHPIEMRER 200 Nm
t'o 10000 microNm preferably within a range of 400 mcroNmto 3000 m croNm
and nost preferably within a range of 500 mcroNm to 2000 m croNm 15
Moreover, the tan(delta) critical is grealer than 0.7, preferably greater
than 0.8 preferably greater than 1.0 where the tan(delta)(crit) is the
tan(del ta) vaA fiether advaatgemd embddimerst iagbean dbtained awhempladiidizar) cotfprise
oscillation torque rreasuremfant and where d%ltab%rit) represents the
critical oscillquitswsstengrsgpreterably inamamoyn of Odp 3056 W/¥sci | | ati on tor que
measur enent, which describes the oscillation torque at the point 20 where
the material begins to deform i.e. the point where the oscillation torque

i nvokes a tr ax<otdimntofthe mveheor, Wi tlewtiingegum mady\ddmprise aenatolupt dthe t an(del t a)

critical is less t 1.0, prefera reater than 0.9 preferably greater
than 0.8. 325 W@gﬁlﬁgﬁé@f"&&%? SF&H %{%r Ymay e.g. conprise
pol y(ester-carbonate) conprising nononers selected fromthe group

consisting of lactide, glycolide, s-caprolactone, S valerolactone,

G3- pr opi ol actAxverding xeafucther {dantage@isieerbpdinient ofrétehipyventioncthe bbewing gum

et hyl ene carbonate, propyl ene car at 5,5 di -met hyl -1, 3-di oxane- 2-one and
5 30 net hyl - P2 E&O&&ﬁégé@%ﬁﬁdeﬂfﬁa&%@‘g@?@r may conprise a honopol yrer,
co-polymer or a ter-polyner. 19 SEPTEMBER 2005 10 The nol ecul ar wei ght of
the degradabl e polynmer is in the range of 500 -10.000 g/nol, within the
range of 10000Che-linear Gg®elpstimregion (b has 2 maximwgeosefllation c@que withidGr 000
g/mol. 5 range of 300 microN-m to 10000 microN-m, preferably within a range of 400
microN-m to 3000 microN-m. and most preferably within a range of 500 microN-m

to 2000 microN-m.

- 15 Moreover, the tan(delta) critical is greater than 0.7, preferably greater than 0.8
preferably greater than 1.0 where the tan(delta)(crit) is the tan(delta) value
corresponding to delta(crit) in a tan(delta) vs. oscillation torque measurement and
where delta(crit) represents the critical oscillation torque determined ina G’ vs.
oscillation torque measurement, which describes the oscillation torque at the point

20  where the material begins to deform , i.e. the point where the oscillation torque

{ invokes a transition from the LVR to the non-LVR,

Preferably the tan(delta) critical is less than 1.0, preferably greater than 0.9
preferably greater than 0.8.

25
The biodegradable polymers may e.g. comprise poly(ester-carbonate) comprising
monomers selected from the group consisting of lactide, glycolide, e-caprolactone, 5-
valerolactone, B-propiolactone, dioxanone (ester-cther), tri-methylene carbonate,
ethylene carbonate, prdpylene carbonate, 5,5 di-methyl-1,3-dioxane-2-one and 5-

30  methyl-1,3-dioxane-2-one.

. The polyester may comprise 2 homopolymer, co-polymer or a ter-polymer.



Moreover, the invention relates to a nethod of nanufactLN%%%EPEE%ngggpadable
chewi ng gum conprising the steps of providing at | east one bi odegradabl e

pol ymer and addi ng plasticizer to the said at | east one bi odegradabl e
polymer in an anmount suitable for tuning the bal ance between the |oss
nmodul us and the storage nodulus. 10 19 SEPTEMBER 2005 Il The draw ngs The
invention is explained in details with rei®rence to the drawi ngs where fig.
la-1c illustrate rheol ogi cal properties of gum base fornulations, 5 fig.
2a-2c illustrate rheol ogi cal properties of unchewed chewi ng guns, fig. 3a-3c
illustrate rheol ogi cal properties of chewed chew ng guns 10 fi8 4a- 4c

i || ust rate Thblt malesular perght pf the slegradabie pelymen svin tee Gnasof MMWed0808or ding to
ol e Becar . Savsor t
i o aceor g Rl litnhd AEL8F B00B 1500 R E P oPRRklus [ifee b 0% 07 O

12 Detail ed dpyexgootdg/el.Table 1 refers to the involved gum bases and chew ng

guns. Table 2 illustrates the basic fornulation of 1021 chewi ng gum base. 5
Table 3 ilJustrates the basic formulation of 1023 chewi ng gum base. Table 4

illustrates t basi ¢ formul at | 025 ¢ [N bas: Tablke 5
illustrates t reé)ggf’ghef @y %n%{fogtr:e%ﬂesﬁa%’ﬁ%%@m“ﬁ%"%ﬁﬁ%ﬁ% gegml‘%g):lee 6
iIlustrates téewinsgemicompribiagitinstegs SEprStiling ac e ong bidepradstie olfmer

illustrates the basic fornulation of 1525-15§0 and 1556-?%61 chewi ng gum
and adding plasticizer to the said at least one biodegradable polymer in an amount

suitable for tuning the balance between the loss modulus and the storage modulus.



10 Fig. | ato fig. Ic illustrate the theol ogical pr opertlfglsgpg?Mgﬁlr‘nz 0gses
tested and applied according to the invention. Involved gum bases and
chewing guns are listed in table 1. 15 Cenerally, the bel ow neasurenents
have been perforned as illustrated and described wth reference to. fig. 5.
Mor eover, the explaining associated to fig. 5 introduces the main

rheol ogi cal definitions referred to accorlding to the invention. 20 The term
gum base may refer broadly to a conposition of elastoners, resins, fillers
and sof t ener srifdr@wing® Pol ymer itself. According to conventional chew ng
gum manuf acturing the gum base may be mxed wth flavor, sweeteners, etc.
into a final Thiednyrengionimhexplained i s math refengnse tuithetdrawings Wherecoat ed.  Fi g.
la to fig. Ic illustrate nmeasuring at a tenperature of 70 C. Fig. 1 ato
fig. lcillustrate a nunber of gum bases. Details about the illustrated gum
30 bases ar e fiesiaridiftdsttdle Hftblc?ichl proPefiebd EMBRBas20RAdIBtibnsy. |a illustrates
the tan(delta) of a nunmber of different gum bases as a function of
oscillatién torque (mcroNm. It is observed, that the tan(delta) of the GB

bases. 11 i Torare TR Heofia ropguil 8 ook R chaRndbiih 2 bt i O

bi odegradabl e, partly degradabl e and standard non-degradabl e gum bases. 10
No significant differences between the |ower group of gum bases are
observed. An figmdadicillusteate thgelogical progertichaf qWGge\d@grmm e gum bases GB
SUB 3 and GB SUB 4 are nore or |ess useless for the purpose of obtaining an
accept abl e chewing gumtexture. .

10 fig. 4a-4¢ illustrate rheological properties of chewed chewing gums tuned according

to the invention.

fig. 5 illustrates a test setup applied for verification and tuning according to one
embodiment of the invention.

15



15 Fig. Ibillustrates the storage nodulus G (Pa) as a f‘ﬁﬁ‘é T%%B% 2005

oscillation torque (mcroN.nm of the gumbases of fig. la. Fig. Ic
illustrates the loss modulus G' (Pa) as a function of oscillation torque 20
(m croNnm) of the gum bases of fig. la. Fig. 2a to fig. 2c illustrate

measurenent at a tenperature of 45 T. Fig. 2a illustrates the tan(delta) of
a nunber of chew ng guns based upon a sellédction 25 of the gum base
conponents as illustrated in fig. la to fig. Ilc. Fig. 2a to fig. 2c refer to

un-chewed chewi ng gum Again, the tan(delta) is as neasured as a function of
oscillation torqwe‘ﬁm croNm. 30 It is noted, that e.g. 1552 and 1553 show
an i ncr eased Desail Q5551P89%n within the LVR (determined by G). 19 SEPTEMBER
2005 14 More red on the basis of

bi odegr adabl g‘éﬁfe lI }eférg%&&E?&o&e{&%xﬁ%@%%ﬂ#&aﬁﬁé 0 conventi onal

non- bi odegr adableez ﬂmemtegthegusﬂsforﬁmlatuomfnozememﬂi@gummw ng gunms shoul d

preferably exhibit _an LVR of at least 300 nmicroNmin order to facilitate
subsequen H@bb&ﬂwgtmﬁ% @etbh%%c formaationfil g eneming Bapdase. g. by neans of
rolling and Sum! udes coati ng,
packagi ng an F%ﬁl\é% %ﬁ?@f‘éﬁ&%‘é@% an t{n% sugggésted limt would

result in thd‘abtatSaﬂheﬁlatehﬁhwbagc @nnuhﬁmnm:@laz@d'rmdr@gummawus nature 10 which
is unable to n the desi.r mensi i myedi ate inpression is
Lhat al't ho ToBls & AEaREn B6,0R G ARR G SHE SHeBRaBRE. i mam LVR. | 15
Moreover, it 15pRY) mugﬁTte%@@aS& hﬁ%nuia!ﬁ%nlo\{ﬁ%sﬁwsdmhr@fbsézussﬁcm of not

more than appr oxi mat e mcroNmin order to facilitate subsequent

processi 1. An  LVR whi ch is greater than the suggested limt would result

in a dry, Cl‘lll. Iing . . . .
EE). la tg fig. 1c illustrate the rheological properties of gum bases tested and applied

according to the invention.

Involved gum bases and chewing gums are listed in table 1.

15
Generally, the below measurements have been performed as illustrated and described
with reference to.fig. 5. Moreover, the explaining associated to fig. 5 introduces the

main rheological definitions referred to according to the invention.

20  The term gum base may refer broadly to a composition of elastomers, resins, fillers

and softeners or e.g. a polymer itself.

According to conventional chewing gum manufacturing the gum base niay be mixed

with flavor, sweeteners, etc. into a final chewing gum and, if desired, subsequently
25  be coated.

Fig. la to fig. 1c illustrate measuring at a temperature of 70 °C.

Fig. la to fig. 1c illustrate a number of gum bases. Details about the illustrated gum

30 bases are described in table 1.



substance. 20 It is noted, that both 1554 0% and 1554 2.§%SEE£WP]3R6%OSI ess

suitable for chewwng gum Fig. 2b illustrates the storage nodulus G (Pa)
as a function of oscillation torque (mcroNm of the chewi ng guns of fig.
2a. 25 Fig. 2c illustrates the loss nodulus G (Pa) as a function of

oscillation torque (mcroNnm of the chewing guns of fig. 2a. Fig. 3a to
fig. 3c illustrate neasuring at a tenperdBure of 37 C. 30 Fig. 3a to fig. 3c
refer to chewed chewing gum 19 SEPTEMBER 2005 15 Fig. 3a illustrates the
tan(del ta) ofFig laullistratesithectaa(ictta) ofmmunises efldiffecent gusebased dsanfuncfiod &fe gum

bases as illustrated infig. |lato fig. la Again, the tan(delta) is nmeasured
as a functi oﬁS@Hamrprquat(mowﬂhue (mcroNm. 5 The illustrated properties
will now be cormented with reference to the texture describing paraneters

as stated in table 1. Initially it is noted, that the chewi ng guns 1526,

1528 and 153Q: i3loBse0&E at Hectan(deltd)bfahe CBISUR Gaptd AB SUBLSRGidrifieanslyandar d
chewi ng gum and 1528 and 1530 partly conprise biodegradable polyners). It is

nor eover Aot &igher than the othergroupafigwy basess never reaching a tan(delta) val ue
of at |east approximately 1.0 within the neasurable range of oscillation
torque, have been deened unacceptable by texture evaluation. 15 It should be
not ed, that The notedyihapthe ow égrohiBoigim basds oomphseshoth biadegraidabs Party | s not

reproduced on the illustrated fig. 3a-¢. However, the chewi ng gum was tested
and deerned a@&éﬁé@%\mFéﬂ‘fﬁa‘é&# 9?‘31‘%@@8%&%&?‘7‘ AS%Sanel . It is noted, that the
sl ope of the tan(delta) of acceptable chewing gumis within a

10  No significant differences between the lower group of gum bases are observed.

An immediate thought is that the 100% biodegradable gum bases GB SUB 3 and GB
SUB 4 are more or less useless for the purpose of obtaining an acceptable chewing
gum texture.

15
Fig. 1b illustrates the storage modulus G’ (Pa) as a function of oscillation torque

(microN-m) of the gum bases of fig. la.

Fig. lc illustrates the loss modulus G’’ (Pa) as a function of oscillation torque

20  (microN-m) of the gum bases of fig. la.
Fig. 2a to fig. 2c illustrate measurement at a temperature of 45 °C,

Fig. 2a illustrates the tan(delta) of a number of chewing gums based upon a selection

25  of the gum base components as illustrated in fig. 1a to fig. ic.

Fig. 2a to fig. 2c refer to un-chewed chewing gum.

Again, the tan(delta) is as measured as a function of oscillation torque (microN-m).

30 Itis noted, that e.g. 1552 and 1553 show an increased tan(delta) even within the LVR
(determined by G’).



20 range of 0.2 and 0.9 when measured within the non- LVR SEEFTMBERS it is
noted, that a slope of the tan(delta) of the chew ng guns 1526, 1528 and
1530 are 0.34, 0.26 and 0.17 respectively. 1525155415301528152615531552

Sl ope 0, 050, 100, 170, 260, 340, 952,28 tan (S) 25 The slope of the tan(delta)
has been determ ned as the tangent to the curves within the non-LVR region,
when neasured by the last (here four) mealur i ng points prior to mneasuring
halt (e.g. at delam nation or slip). 19 SEPTEMBER 2005 16 The sl ope of the

t he tan(del t aMorsoeciisewoted shatichewmgguinyRraperpdam the basipof biadegradable chew ng
gum eval uation in the sense that a |1 slope results,in oyerall rigid
and stiff teR‘?IWE"S\ﬂHPE"ﬁ“ﬁ%aqeecé’g’pﬂﬁ%gcgtﬂIcgnYeBBo’&ﬂé’\RPﬁéo%Fﬁfﬁﬂla cﬁc‘f‘ﬂ“@h sl ope
results in a ?L%st. 5 or buttery texture, also | ess suitable for chewi ng gum
Fig. 3b illustrates the storage nodulus G (Pa) as a function of oscillation
torque (mcroN.m of the chewing guns of fig. 3a. 10 Fig. 3c illustrates

the | oss dujus G',(Pa),as. a functi of. oscillatio rque 1.cr oNm) of
t he chew ;% ghrﬁsH%T'd’ 3 chewinggums s Q&H(Breff?ré.glyf ﬁﬂ‘%&&ﬁt@%@ﬁé?ﬁ’ﬁng at a
t enperature of; G el L i I , G (Pa)
(storage rmdu{ntljs Ng}llg% %#%%)%égtsag@ﬁr%%ﬁ?%&%% é‘é%(gr\?\n& ﬁ‘bﬂt%ﬁ"rﬁg‘;&(’&ggﬁé‘?‘%g
bi odegr adabl eshap¢,\enge by naeana of roiling e woring) Mirkbedrj swbséquenuysrofessipgoNn) . Fi g.
4a to fig. 4c refer to a chewed chewi ng gum 20 The illustrated chewi ng guns
whi ch are nut ipgludgs ?%tle&ra%%é&%ﬁnfﬁ%r@w?% At“ﬁe\’{ of less than the suggested

limit would result in the obtained chewing gum having a somewhat viscous nature

10 which is unable to maintain the desired dimensions.

And immediate impression is that all the evaluated chewing gums exhibit an

acceptable minimum LVR.

15 Moreover, it should be noted, that the LVR should exhibit a maximum of not more
than approximately 10000 microN-m in order to facilitate subsequent processing. An
LVR which is greater than the suggested limit would result in a dry, crumpling

substance.

20  Itisnoted, that both 1554 0% and 1554 2.5% seem to be less suitable for chewing
{ gum.

Fig. 2b illustrates the storage modulus G’ (Pa) as a function of oscillation torque

(microN-m) of the chewing gums of fig. 2a.

25
Fig. 2c illustrates the loss modulus G'” (Pa) as a function of oscillation torque
(microN-m) of the chewing gums of fig. 2a.
Fig. 3a to fig. 3c illustrate measuring at a temperature of 37 °C.

30

Fig. 3a to fig. 3c refer to chewed chewing gum.



anount and type of plasticizer. For details about the ilﬂa§F¥%?%%E% %ﬁﬁng
guns and the applied anount tuning plasticizers, see table 1. 25

Expl anatory notes to the texture evaluation, as described in broad terns in
table 1, w | be discussed below. Basically, a texture evaluation of the
chewi ng guns reveal ed that an inproved texture was obtained by an increased
tan(delta) within the neasurable area (i.¥ the 30 area in which the
avai | abl e measuring equi pnent are capable of dealing with) of the nonlinear

viscoel asti ¢ {80 OflustilesThE H/EEH2) 399%&Eer'%f]%ﬁ%ﬁmﬁ%ﬂmaﬁe@ﬁpcﬁpm&i%ﬂ”S

between the chéwi ng gum sanplées iS stated bel ow. The texture (subjective)

eval uati on r aifdlk gume baseswas nijusgrated in §igata torftg. flcom t he best  chew ng gum
1557, 1561, 1560, 1559, 1558 and1556. 5 A renarkable result is therefore that a
subj ective evaluation may directly be correlated to objective physical

properties a”ﬁ%éiﬁ‘,%e tPde) ROhé4BreB Y §irGRIoR 0P BEiHAtfH to %eQHﬁ’M‘bNQnEU”B

conpri sing bi odegradabl'e polyners nay be tuned by neans variation of the
pl asticizeérs. 10 According to the invention, it has therefore been realized

t hat bi odegragdabl.e or partly. biodegradabl e chew.n um nmay, be adj usted by
means of pl agﬂled}‘@%‘?cpﬁoﬁ?‘}{‘ﬁs ?‘Vlllﬁ)B% Pﬁf%@n&nﬁg&‘m ?erf%eg%ettgﬁh? f?lxt”d%asuri ng of
di fferent re'&%&iﬁiné?ﬁﬁhﬁﬁrﬁgsma@i Blg(r}gters. applied according to the

tain the

invention to o esired end product, i.e. the chewi ng gum
According to the invention, rheology may be applied for the study of the

vi scoel astic roperties o m base raw riabs, bases chew ng
guns. By appl ’&F%@gﬂblﬁ “Q%’deEP&&%’F&BEWI@%QS%U@%@?!%?g?fwcgﬂiggg §or
strai n ( SHGS)alkBstiaddCeptadIP | Bsdtis b Stan@28 Shéiag lefmPddal 9281anH Q%8B paRy Concer ni ng
the mcroscopic interactions in the sanple.

comprise biodegradable polymers). It is moreover noted, that all the chewing gums

never reaching a tan(delta) value of at least approximately 1.0 within the measurable

range of oscillation torque, have been deemed unacceptable by texture evaluation.

15 It should be noted, that the chewing gum CG SUB 4 based on the gum base GB SUB
4 is not reproduced on the illustrated fig. 3a-c. However, the chewing gum was tested

and deemed acceptable by a texture evaluation panel.

It is noted, that the slope of the tan(delta) of acceptable chewing gum is within a
20  range of 0.2 and 0.9 when measured within the non-LVR.

.

Specifically it is noted, that a slope of the tan(delta) of the chewing gums 1526, 1528
and 1530 are 0.34, 0.26 and 0.17 respectively.

1525 1554 1530 1528 1526 1553 1552

Slope | 0,05 0,10 0,17 0,26 0,34 0,95 2,28
tan (8)

25
The slope of the tan(delta) has been determined as the tangent to the curves within
the non-L VR region, when measured by the last (here four) measuring points prior to

measuring halt (e.g. at delamination or slip).



o . o 19 SEPTEMBER 2005
This information may be used for the prediction of properties related to

texture and processing behavior of gum base raw materials, gum bases and
chewi ng guns. 25 Deformation is neasured both in the non-destructive region,
ir.e. the so-called linear viscoelastic region (LVR) as well as at higher
stresses outside the LVR giving the shre;‘a;lr stress/shear rate rel ationships.
The results of the viscoelastic neasure r?ts may be expressed as G (storage
30 nodulus), G' (loss nodulus)and tan (5) = G'/G . 19 SEPTEMBER 2005 18 G
represents elastic storage of energy and is a nmeasure of how well| structured
the sanple i t I : [ JoTolyi; ' le is
~highly struc uer%é ea({rﬁhié/%hgég&g%l%gg#&@esttﬁaéqgﬁeructﬂ?glte Féngg?‘ﬂgé%glst?&g’sed t he
G will decr egewimhgum evaeluationtin el seasy thstsa {mall sdopeades)itsainphidvedd igd ahé
determ ned giving I nformation about 5 resistance to, deformatian., G
represents t Hiflies@se whighds lesnsuiighleder ¢shswinggumapd a i 5\?‘)2%’@3\!!63@ af98ul us is
high, the s ] dom : j ?Maﬁi,- an (8) represents phase

di fferencg5 b%@ﬁ}yﬁtﬁg&%hgﬁm%ﬁgﬁ%@g %ﬁ pu lflé-gur\-}l;vi |l increase wth

i ncreasing viscous behavi or and decrease with increasing elastic behavior.

(err)(crit) represents the critical, osci])ation_torque_ (ot stress anplitude)
det er ni ned i nFig. 3tallugtsates; isﬁqrﬁeiwuﬁ)‘ﬁr(lé&? a)w%*a"s@’n“é?‘r&h?f°%ia@ﬁné‘é"§l§?i bes the

oscillation t@&gﬁ@%ﬁ!ﬁg Cilé\b’ﬁl%gl}’ﬂsvéﬁ%rge?ﬂ{ he materi al begi ns to deform,
re ron t i

i.e. the poin € 0SCl rgue invokes a transition fromthe
LVR to the non-LVR Tan (S)(crit) is the tan (S) value corresponding to
S(crit) in atan (S oscillation toqorque neasurenent. 20 Fig. 5

VS. ¢
i | ustrat¥és sE;iBel}ﬁejtlhzxétaatwha#psagmdpbla@”e(de AaAfunchHan efipsoilptinatatde a
so-called cont.roll ed-str -1 i ich may be applied for the
eval uati on of\™! rg)H Wﬁ’g@%‘g?ﬁﬁn? I{lﬂfcs):)a)g(rﬁ{gi xe\% of gum base raw materials, gum
bases and chew ng gumns.

Fig. 4a to fig. 4c illustrate measuring at a temperature of 37 °C.

15  Fig. 4ato fig. 4c illustrate the tan(delta), G’(Pa) (storage modulus) and G*’(Pa)(loss
modulus) of chewing gum comprising biodegradable polymers as a function of

oscillation torque (microN-m).

Fig. 4a to fig. 4c refer to a chewed chewing gum.
20
( The illustrated chewing gums which are mutually in composition differ by the
amount and type of plasticizer. For details about the illustrated chewing gums and

the applied amount tuning plasticizers, see table 1.

25  Explanatory notes to the texture evaluation, as described in broad terms in table 1,

will be discussed below.

Basically, a texture evaluation of the chewing gums revealed that an improved
texture was obtained by an increased tan(delta) within the measurable area (i.e. the
30 areain which the available measuring equipment are capable of dealing with) of the

nonlinear viscoelastic region.



. _ _ 19 SEPTEMBER 2005
25 It should be nentioned, that other dynam c nmeasuring nethods nay be

applied for the neasuring of the desired material properties, e.g. wave
propagation or steady flow nmethods. An applicable rheoneter is AR 1000
supplied by TA Instrunents. This rheoneter 30 has been applied for
measuring in fig. | a - to fig. 4c. 19 SE?ZENBER 2005 19 Al the

nmeasur enent s have been nmade by neans of a parallel plate, hatched plates,
and a dianmeter of 2 (two) ¢m The illustrated neasuring setup conprises a
stationary badshprtsuanery gf sunpEoRrepdveyrtheshewing gymasamnleys statad ehow.
arranged at the end of a drive rod 53. The rod may rotate (and oscill ate)
around its axis with an angular velocity Co (rad s-1) which is a result of
a notor cont rThd Reture (hubfdtisd)revalaatididraahe peeviag Fums, stdreing fiovethedaiti oned
measurenents parallel plates have been applied %in stead of for exanple a
cone) due to ehewinggumi h3t7, paehied, 1394568 288158 sanpl es cont ai ni ng
particles o be effectively nmeasured. The resulting angul ar novenent of the
disc, and thereby the resulting strain, may be 15 nmeasured by neans of

optical encodgrrsmarkablesBsuMiy tissrefarihat 4 subjeteive evdloftionfmdyhdirectigbel ti ng
strain. It should be noted, that the above nentioned paraneters G storage

modul us and Gorralaed theRiegtys PhysicHProreragsand tha thyobjeqive physieal RRPREENSS t he
t, .g. G j . i j i th
e defi i ti CctEAR pling foriiihy'6ioRRdaEibI Aol irp s HY UM By mishs o 1N

mat eri al ' s abvdriatipntod tist lasticizeecover abl e energy. This energy storage can be

the result of the ability of a conplex polyner, structural network, or a
conbi nati Bh of these to recover stored energies after a deformation. The

linear viscoehastitet6HelRviticd, ft B BRrefttR ted REliSed Ratbibdd}eRiable or partly
biodegradable chewing gum may be adjusted by means of plasticizers.

Fig. 5 illustrates a measuring setup for measuring of different relevant rheological
15 parameters applied according to the invention to obtain the desired end product, i.e.

the chewing gum.

According to the invention, theology may be applied for the study of the viscoelastic
properties of gum base raw materials, gum bases and chewing gums. By applying for
20 example small amplitude oscillating stress or strain (SAOS) to the sample it is
possible to obtain information concerning the microscopic interactions in the sample.
This information may be used for the prediction of properties related to texture and

processing behavior of gum base raw materials, gum bases and chewing gums.

25  Deformation is measured both in the non-destructive region, i.e. the so-called linear
viscoelastic region (LVR) as well as at higher stresses outside the LVR giving the

shear stress/shear rate relationships.

The results of the viscoelastic measurements may be expressed as G’ (storage

30 modulus), G’’ (loss modulus)and tan (8) = G”’/G’.



rel ati onship between stress and strain. 30 The | oss modul LEFEEMBER 200 asur e
of the unrecoverable energy, which has been |ost due to viscous flow 19
SEPTEMBER 2005 20 5 The tan(delta) is defined as (loss nodulus G'/storage
modulus G). In other words, the tan(delta) may express the relation
between the materials ability to flow and performreversible elastic
regeneration of the shape and configural®on of the material upon external
mechani cal deformation, i.e. the ability to recover. According to the

i nvention, tige remesdtisui@it stonpeaeaay aad s meduteitiow wellistri@tied thé cl ose
as possible to application conditions, whenever possible. plication

10
condi ti ons maampleds. If f storags moddifeip predominandly &igh the sampletis bighly 15 20 The

| t f has_ typical dj.ust. f d t he fact
hat  or i SEviAdRE siebY Va8 B SRR Y BB RS oA Auiad A
appr oxi mat el yhe ckitic@Nstesstor striinpataplitdd©éancsedet@mideed v iag infohmitidt poat  and

| ower frequency conponents may be relevant in order to eval uate and design
a chew ngs gurssistange vedeformiionpst rel evant frequencies rel evant for
evaluation will be the frequencies in a band around the above stated one
Hz. Table 1. Chewi ng gum and gum base references Gum base No. Correspondi ng

Char act er i st i Trptddemts Hromécogs gissipiinneotdbssaifiensrg GH f SlellofGoodils 3ERgh, 100
%l ast omer subRigid, hard, . )
the sample is predominantly viscous.

10  Tan () represents phase difference between the input and the output. 8 will increase

with increasing viscous behavior and decrease with increasing elastic behavior.

8(crit) represents the critical oscillation torque (or stress amplitude) determined in a
G’ vs. oscillation torque measurement, which describes the oscillation torque at the
15 point where the material begins to deform , i.e. the point where the oscillation torque

invokes a transition from the LVR to the non-LVR.

Tan (3)(crit) is the tan (8) value corresponding to §(crit) in a tan (§) vs. oscillation
torque measurement.
20
( Fig. 5 illustrates schematically an applicable dynamic measuring method, a so-called
controlled-stress-technique, which may be applied for the evaluation of the

viscoelastic properties of gum base raw materials, gum bases and chewing gums.

25 It should be mentioned, that other dynamic measuring methods may be applied for
the measuring of the desired material properties, e.g. wave propagation or steady

flow methods.

An applicable rheometer is AR 1000 supplied by TA Instruments. This rheometer
30 has been applied for measuring in fig. 1a — to fig. 4c.



3plastic. Not acceptable texture GB Sub 4CG Sub 4GB: 100 13/05%713351%1%%%%005

subRi gid, hard, 4plastic. Not acceptable 19 SEPTEMBER 2005 21 texture
10201525GB: 7 % el astoner Crunbling, stiff, substituted with el astoner
plastic sub. 2, 43 %resins and Not acceptable PVAc substituted with texture
PVAc sub 10211526Conventi onal GBSpongy, elastic, soft Acceptabl e pleasant
texture 10231528CB: 20 %°VAcSpongy, el asthc, substituted with PVActough
subAccept abl e texture 102515303B: 40 % Resi ns+PVAcPl astic, soft, tough
substituted vAll theRnssistemests haye beerabide yuieanstafagarallel plate, hatched plates,

and a diameter of 2 (two) cm.

The illustrated measuring setup comprises a stationary base plate 51 arranged relative

5 to a measuring head 52 arranged at the end of a drive rod 53.

The rod may rotate (and oscillate) around its axis with an angular velocity o (rad s™)

which is a result of a motor controlled induced stress.

10 When performing the above mentioned measurements parallel plates have been
applied (in stead of for example a cone) due to the fact that parallel plates allow

samples containing particles to be effectively measured.

The resulting angular movement of the disc, and thereby the resulting strain, may be
15 measured by means of optical encoders (not shown) arranged for detection of the

resulting strain.

It should be noted, that the above mentioned parameters G’ storage modulus and G*’
loss modulus may be referred to by other names within the art, e.g. G’ as elastic

20  modulus and G’’ as viscous modulus. Still, the same definitions apply.

The storage modulus G’ is a measure of a material’s ability to store
recoverable energy. This energy storage can be the result of the ability
of a complex polymer, structural network, or a combination of these to

25 recover stored energies after a deformation.

The linear viscoelastic region is a region where there is a linear

relationship between stress and strain.

30 The loss modulus G’ is a measure of the unrecoverable energy, which

has been lost due to viscous flow.



19 SEPTEMBER 2005
GB21552-5%G 5 % Lenon fl avorButtery, soft, viscous Conventional GBNot

accept abl e texture 10201553- 5%CG 5 % Lenon flavor GB: 7 % el astonerDry,
buttery, substituted with el astonmervi scous sub. 2, 43 %resins andNot
acceptabl e PVAc substituted withtexture PVAc sub 10201554- 0%CG O % Lenon
flavorHard, crunbling, disintergrates GB: % el ast oner Not acceptabl e 19
SEPTEMBER 2005 22 substituted wth el astgpﬂartexture sub. 2, 43 %resins and
PVAc substituted with PVAc sub _10201554-2.5%,5 % Lenon fl avqr, Hard,
crunbling, GB: 7 % el ddedpmépsltajicdedingd o5 (lassamodulunGersierpanmotisus 562 dbt abl e

sub. 2, 43 %resins araﬁ{ ?)Q:Olljé 6%?1@9{&%1?‘{3%#%?&5%4%{&}%%% n1251556GB: 40

% Resi ns+PVAcPI astic, nost acceptabl e
materlals ability to flow and perform reversible elastic regeneration of

the shape and configuration of the material upon external mechanical

5 deformation, i.e. the ability to recover.

According to the invention, the measurements have been performed under conditions

as close as possible to application conditions, whenever possible.
10  Application conditions may e.g. refer to frequency, temperature and stress.

The relevant frequency has typically been adjusted at oric Hz due to the fact that
normal chewing comprises a dominant chew frequency component of approximately
1 (one) Hz.

15
It should of course be noted, that higher and lower frequency components may be
relevant in order to evaluate and design a chewing gum. However, the most relevant
frequencies relevant for evaluation will be the frequencies in a band around the
above stated one Hz.

20

Table 1. Chewing gum and gum base references

Gum base No. | Corresponding 'Characteristic Texture
Chewing gum No. evaluation
GB Sub 3 CGSub3  |GB: 100 % elastomersub| Rigid; hard,
3 plastic.
Not acceptable
texture
GB Sub 4 CGSub4 | GB: 100 % elastomer sub |  Rigid, hard,
_ 4 plastic.
' Not acceptable




sub. texture 10231557GB: 20 % PVAcSpongy,
subAccept abl e texture 10251558CB: 3 % | ycasin | ess thanPl astic,
1556Al nost acceptabl e texture 10251559CG 3 % | ycasin norePl asti c,

el astic, substi
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tuted with PVAct ough

soft, tough
soft,

tough than 1556Al nost acceptabl e texture 10251560CG 0.1 % lecithin

nor eSpongy,

pl asti c,

t han 1556soft Acceptable texture 10251561CG 0.2 %

| eci t hi n noreSpongy, plastic, than 1556s8it Acceptable texture 19 SEPTEMBER

2005 23 Conventi onal Conventi onal

CCConventi onal

@B forSp

ongy., elastic, GB

| I sugarfree |[CGsoft Acceptabl e pl easant texture Conventi dnal Caextert i ongl
CCConvent i onal—GCB-forSpbrgy—~etasti-e; ee—-Cgett—Acceptable
pl easant texturejg@nventionaljGogvent ijponalGBo@egRIEhidepnal| GB f or Spongy,
el asti c, Crumbling, stiff,
substituted with elastomer ]
) plastic
sub. 2, 43 % resins and
' _ Not acceptable
PV Ac substituted with
texture
PVACc sub
1021 1526 Conventional GB Spongy, elastic,
soft
_, Acceptable
\‘ pleasant texture
1023 1528 GB: 20 % PVAc Spongy, elastic,
substituted with PVAc tough
sub Acceptable texture
1025 1530 GB: 40 % Resins+PVAc | Plastic, soft, tough
substituted with PVAc | Almost acceptable
sub texture
GB2 1552-5% | CG:5% Lemon flavor | DUtery, soft,
viscous
( Conventional GB Not acceptable
texture
1020 1553-5% CG: 5 % Lemon flavor
GB: 7 % elastomer Dry, buttery,
substituted with elastomer VIScous
sub. 2, 43 % resins and Not acceptable
PV Ac substituted with texture
PVAcsub
1020 1554- 0% 'CG: 0 % Lemon flavor Hard, crumbling,
_ disintergrates
GB: 7 % elastomer Not acceptable
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GB 33sugarfree CGsoft Acceptabl e pleasant texture Conventiona nvent 1 onal

CGConventi onal bubbl e gunVery spongy, GB 44el astic, tough Acceptable

pl easant texture Conventi onal Conventi onal CGConventional GB for Spongy,
el astic, B 55sugarfree CGsoft Acceptable pleasant texture

Conventi onal Conventi onal CGConventional GB forSpongy, elastic, GB
66sugarfree CGsoft Acceptabl e pleasant texture Conventi onal Conventi onal
CCConvent i ongd—EB—forSporgy—etastie T B—{Fredical—Cosoft—Aeceptable

pl easant texture GB: Qum base CG Che?ﬁsﬁ'ijm@.‘iiﬂlﬁ\/ﬂ&“%‘@ﬁf: tekture
Pol y(D, L-lactid-co-a-caprol actone), Tg=31Cp MeieR0asd npl . 19 SEPTEMBER .
2005 24 El asftomer sub. 2: 50 % Pol y(sfcaprol act one-co-trj nmet hyl ecar bongat e),
Mh=255. 000 g/ nol, Tg= t53C and 50 % | PVAc substituted with
Pol y((s-caprfol act one-co+tri net hyl ecar ponat e)P Mh=350. 000 g/ nol, Tg= -H4C by
wei ght. 5 Eljastoner subj 3: Poly(D,L-|actid- y&%"éaprol actone), Tg=18(,
Mr=37. 000 g/l

1020 1554-2.5% 2,5 % Lemon flavor
Hard, crumbling,
GB: 7 % elastomer rigid
substituted with elastomer Not acceptable

sub. 2, 43 % resins and texture
( PV Ac substituted with
‘ PVAc sub
1025 1556 GB: 40 % Resins+PVAc | Plastic, soft, tough
substituted with PVAc | Almost acceptable
sub. texture
1023 1557 GB: 20 % PVAc Spongy, elastic,
substituted with PVAc tough
sub Acceptable texture
1025 1558 CB: 3 % lycasin less than | F12StC; SOft, tough
,’ 1556 Almost acceptable
' texture
1025 1559 CG: 3 % lycasin more | © 1astic, soft, tough
than 1556 Almost acceptable
texture
1025 1560 CG: 0.1 % lecithin more | SPOnEY, plastic,
than 1556 soft
Acceptable
texture
1025 1561 CG: 0.2 % lecithin more | SPOREY, plastic,
soft

than 1556
: Acceptable texture




El ast omer sub. 4: Pol y(D, L-1actid-co-s-caprol actone),

g/ nol .
However ,
sor bi t ol

sorbi t ol

t

Li kewi
wBen the anount

he anmount of

se, the anmpunt
of plasticizer

7921 BB TS W00

The chew ng guns 1556- 1561 basically refer to the sanme formul ation.
when the amount of plasticizer is increased,
is decreased 10 correspondi ngly,
chewi ng gum fornul ati on as

t hereby maintaining the sanme basic
described in table 7.
i's increased correspondingly,

of
is

decreased. The bel ow descri bed gum bases of table 2 to table 5 and chew ng

guns of tablle, 6 an 5 are mad crorgding to ol I jovBpoggyretuz€issgs by
convent i onal ﬁ@?ﬂﬁ@?pé g&? Wﬁgg éﬂ@%ﬁﬁﬁ”ﬁtﬁgﬂége i s conventionally
prepared usijng egg.1 a batch m xer, 51 gnegydalpadecai xer,| usi ng‘og m xing tine
of about on€g to four holrs per batch. Typically, 20 predetg @aq)geantunts
of elastoneris, resins apd fillers arel added to a heated isi gna bl ade mjxer
having a front to rear plade speed rafio of about 2:1. Aftpdeasirteestitdet ijal
ingredi ent s lhave nassed{-honmpgeneocushy—a balance-of—elas ; > ,
filler, SOft@BE&&{n%HM' 5 idoh 08 ftiontPees| (\RRettid) GREr ot heiPorgyelistionts are
added sequegntially t he batch m xef and bl ended until} a ho eneoug nBasSs
is attained.| 25 CEBerl nal mass2t enper at ur esugarfrégeCGet wedn 80 degree Cland
120 degree. Q. The conp|eted nolten npss is enptied from thaceeptdblg keattle
into coated jor lined pahs, extruded pr cast into any dgsirabl e shapejand
al l owed to cool off and|solidify. Chefing gum 30 The gum 1 (PAeasant extalet her be
added in a spridformanpd them sof tengd by means_of neat%ﬁgn%{gﬂkhge j acket
of the m xer| Gonventiondlr | Sonvertionhlk@t ger(bmacletdmthBrfgrth m xi’ng proogess,
or, it can be addﬁﬂé'nn the nelted form 19 SE%IZ'EI;%NEES 2005 25 Alsbftof t he
chewi ng gumconp ts pelected for the paﬁt 1% type [of chewing gum to
be processed are mxed {horoughly in gny conventional type OfSPH%&Ii ng or
m Xi ng vessel such as e{g. a kettle pfovided wth m xing rB?@aBa%t'té:&Eree-g-
hori zont al | y} ‘
Conventional | Conventional CG | Conventional bubble gum Very spongy,
GB 4 4 elastic, tough
Acceptable
pleasant texture
Conventional | Conventional CG Conventional GB for Spongy, elastic,
GBS 5 sugarfree CG soft
Acceptable
pleasant texture
( Conventional | Conventional CG | Conventional GB for Spongy, elastic,
GB6 6 sugarfree CG soft
Acceptable
pleasant texture
Conventional | Conventional CG Conventional GB for Spongy, elastic,
GB7 7 medical CG soft
Acceptable
pleasant tex ture
GB: Gum base

CG: Chewing gum
Pi/Ac sub.: Poly(D,L-lactid-co-g-caprolactone), Tg=31°C, Mn=5.600 g/mol.
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pl aced Z-shaped arns, which are capable of intimately m xing the selected
chewi ng 5 gum conponents to produce a honbgeneous chewi ng gum nass. After
m xing the chewing gumit is unloaded and forned using conventional steps
for this which are known in the art including formng a chewing guminto
e.g. pillows, sticks and cores. The final mass tenperature when enptied
fromthe mxer can be between 40C and 704 10 Coati ng After curing or
solidifying the chewing gum el enments are coated. The coating can be a hard

coating, a soEkstomat subg2050 % Polly(e-capadlactignesto-aipethylpearbomte), Moe2650000n t he
an, or a conbination oI such coating. 15 Table 2: illustrates the basic
formul ati on og/mpbXe=gddiGase 5@ VoPely((Errgprodaciancretrimativiesarbamte) £l ast oner LW

PVA LW Resi n hyd t ed4Q.. Resd 3 ~pol rized Fat Emul sifier25 Wax LW Wax HW
Tal c15 20 19 @é&%ﬁ@%ﬁ%&%%ﬁagﬁ%’ %e.rpgal?tl | ustrates the basic fornul ation of
1023 gum base (1528)

5  Elastomer sub. 3: Poly(D,L-lactid-co-g-caprolactone), Tg=18°C, Mw=37.000 g/mol.

Elastomer sub. 4: Poly(D,L-lactid-co-e-caprolactone), Tg=15°C, Mw=36.000 g/mol.

The chewing gums 1556-1561 basically refer to the same formulation. However,
when the amount of plasticizer is increased, the amount of sorbitol is decreased

{ 10 correspondingly, thereby maintaining the same basic chewing gum formulation as
described in table 7. Likewise, the amount of sorbitol is increased correspondingly,

when the amount of plasticizer is decreased.

The below described gum bases of table 2 to table 5 and chewing gums of table 6 and

15 7 are made according to the following processes by conventional methods.

Chewing gum base
Chewing gum base is conventionally prepared using e.g. a batch mixer, a sigma
blade mixer, using a mixing time of about one to four hours per batch. Typically,
20 predetermined amounts of elastomers, resins and fillers are added to a heated sigma
( blade mixer having a front to rear blade speed ratio of about 2:1. After the initial
ingredients have massed homogeneously, a balance of elastomers, resins, filler,
softeners/emulsifiers, waxes (when used) and other ingredients are added
sequentially to the batch mixer and blended until a homogeneous mass is attained.
25  The final mass temperature can be between 80 degree C and 120 degree.C. The
completed molten mass is emptied from the mixing kettle into coated or lined pans,

extruded or cast into any desirable shape and allowed to cool off and solidify.

Chewing gum
30 The gum base can either be added in a solid form and then softened by means of
heating from the jacket of the mixer or from frictional heat generated during the

mixing process, or it can be added in the melted form.
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I ngredi ent % El ast omer HW20 El astomer LW Resin substitut o0 RESTH PER 2005
hydrogenat ed20 Resin pol yneri zed Fat Enul sifier25 Wax LWWax HW Tal c15 5

Table 4: illustrates the basic fornmulation of 1025 gum base (1530)
| ngr edi ent % El ast omer HW20 El astoner LW Resin substitute40 Fat Enul sifier25
Wax LW Wax HW Tal c15 Table 5: illustrates,the basic formulation of 1020 gum

base (1525) Ingredient 19 SEPTEMBER 2005 El ast oner substitute7 Resin
substitute43 Fat . ) i
All of the chewing gum components selected for the particular type of chewing gum
to be processed are mixed thoroughly in any conventional type of kneading or
mixing vessel such as e.g. a kettle provided with mixing means like e.g. horizontally
placed Z-shaped arms, which are capable of intimately mixing the selected chewing
5  gum components to produce a homogeneous chewing gum mass. After mixing the
chewing gum it is unloaded and formed using conventional steps for this which are

known in the art including forming a chewing gum into e.g. pillows, sticks and cores.

The final mass temperature when emptied from the mixer can be between 40°C and

70°C.
, 10
{
Coating
After curing or solidifying the chewing gum elements are coated. The coating can be
a hard coating, a soft coating or a film coating of any type that is known in the art, or
a combination of such coating.
15

Table 2: illustrates the basic formulation of 1021 gum base (1526)

Ingredient %
Elastomer HW

20
Elastomer LW
PVALW
Resin hydrogenated 40
Resin polymerized
Fat
Emulsifier

25
Wax LW
Wax HW
Talc 15

20



Emul sifier23 Wax LWWax HW Tal c27 The below tables 6 and 7 refer to chew ng
gum formulation. It should be noted, that 1526 and 1528 (152

1556-1561) are nanufactured on 5 the basis of gum base, E9es]aE§’%gEB§BI§0% i's
made on the basis of the biodegradable polyner GB SUB 4 |tself. Tabl e 6:
Chewi ng gum fornul ati on CG SUB 4 | ngredi ent % st andardi seret GB SUB 440

Sor bit ol powder40 Lecithin0O,2 Lycasin6,0 Peppermnt o0il 70 1 Pepperm nt,

Ment hol crystal sO 9 Ment hol powder, AspertaneO, 2 Acesul fane0,2 Xylitol 10,8

10 19dSEPTEIVBEBbRaCK95uQﬁr5Ea§)hﬁ ﬂasn&bﬁmmloﬁwmms guha&as@rusfsaS 1530, 1556- 1561
I ngr edi ent %

Ingredient %
Elastomer HW

20
Elastomer LW
Resin substitute ' 20
Resin hydrogenated 20
Resin polymerized
Fat |
Emulsifier

25
Wax LW
Wax HW
Talc 15

5 Table 4: illustrates the basic formulation of 1025 gum base (1530)

Ingredient %
Elastomer HW

20
Elastomer LW
Resin substitute

40
Fat
Emulsifier

25
Wax LW
Wax HW
Talc 15

Table S: illustrates the basic formulation of 1020 gum base (1525)

Ingredient %




GB40 Sorbitol powder45, 60 Lycasi n6, 00 Pepperm nt1, 50 Ment hol 0, 50

Aspertanme0, 20 Acesul fane0, 20 Xylitol 6,00 5 Chewi ng gum base fornmul ati on
Generally, a chewi ng gum base formnul ati on conpri ses one or bt EEIENBER 2005 ¢
com pounds which may be of synthetic or natural origin, one or nore resin
conpounds, fillers, softening conmpounds and m nor anounts of m scellaneous
i ngredients such as 10 antioxidants, colaxrants and others. As defined
herein, the chewing gumcenter conprises at |east one physical, chemcal or
bi ol ogi cal eg%a ﬁ@i&b@?%@e‘ OMEeric or Tresimous potymer. n contrast to
currently used types of el astonmers and rasins, such pol ymers can be

degr aded i n f-he—tb—epH+onrent—atter—mastiteati-en—of—the—¢hewi ng gum This
gives rise t|RESELWOSUMES 1 onnent al pol | uti an t han chewi ng{guns based on

non- degr adahl e polyners, as the used chew rzlg gumw || eventual ly

di sintegratg and/or be renoved nore readilly by physical lor chem cal neans
fromthe sitlggaphere it is dunped. 20 As applied herein, tthe expression
"degradabl e jpolyner" refers to a chewing qum base conpompent or a chew ng
gum base whi|dbmulsificer dunping the chew ng|gum or even dufing chewing, is
capabl e of ungergorng—a physicat——chem—cal| “dnd/ or bi ol ogijcal degradati on.
Her eby the qu%%*@hem ng gum waste becongs nore readily|renoved 19
SEPTEMBER 2(0FaxfiWwromthe site of dunping or is eventually disintegrated to
| unps or parfticles, which are no |longer rnecagnizable asjchew ng gum
remants. Thelalegr adati on or 27

The below tables 6 and 7 refer to chewing gum formulation.

It should be noted, that 1526 and 1528 (1525-1530, 1556-1561) are manufactured on
5  the basis of gum base, whereas CG SUB 4 is made on the basis of the biodegradable
polymer GB SUB 4 itself.

Table 6: Chewing gum formulation CG SUB 4

Ingredient % standardiseret
GB SUB 4 40

‘, Sorbitol powder 40

‘\ Lecithin , 0,2
Lycasin , 6.0
Peppermint oil
Peppermint 1,70
Menthol crystals
Menthol powder 0.5
Aspertame 0,2
Acesulfame 0,2
Xylitol 10,8

10
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di sintegration of such degradabl e pol yners can be effected or 1nduced by

physi cal factors such as tenperature, |light, noisture or by chem ca
factors such as hydrolysis 5 caused by a change in pH or by the action of
appropriate enzynes capabl e of degrading the polynmers. In the present
context, suitable exanples of such environmental or biological degradable
chewi ng gum base pol ynmers include a pol ym& selected fromthe group 10
consi sting of esters, carbonates, ethers, am des, urethanes, peptides,
honopol yner s Talbble fwiChewing gemsforinubaiond52531880d556+186br ot ei ns i ncl udi ng
derivatives hereof such as e.g. protein hydrolysates including a zein
hydr ol ysate. Preferred polyners include polyners selected fromthe group
consi sting okgiébd%% radabl € honopol ymers, [Ggpol ymers, ter pol yners, bl OCK-
and graftpol rs. preferred conpound i§ a polyester and particularly
usef ul conpoPGBs of this type including galoyester polyners obtained by |the
N

pol yneri sat i pp—of one—o s GY-G S s—as—di-scl-osed—in-the US pat d
No. 5, 672, 36[7Sewhitelpaveder ncor por at ed her ei r] 40920 reference.. The pol yner
di sclosed in ihia . eference are characteri oy travimg—chemnicat—unstat! e
bonds in the p¥) yner chain which can be brjoken e.g. hydrolytically or hy
exposure to | Péppermififd | nportant feature of| it3e degradabl e pol yners as uged
herein is th i j instable bonds that can be hrolken
in the cheweldVen ng gum under envi ronma¥ conditions. In the presernt
cont ext, therternmrenviTonmemntal—conditior "0 zdjeuut es—Tmdoor —and—outdoot
| ocati ons anﬂAFH%tafngrrperat ure, light and huimdity conditions prevailing in
such environngpdssifat W |1 be appreciated |tgpaf the rate of degradation |of
t he degradable polyner in chewing gumrendants dropped in a given 30
envi ronment MKylitolepend on the above physi|¢s0 conditions. In preferred
enbodi nent s, “the—degratdabte—potymer—trs—onre—where—under—any—g-venr—————
environnmental conditions except extrene cold tenperature conditions, i.e.
at tenperatures bel ow 19 SEPTEMBER 2005 30

5 Chewing gum base formulation

Generally, a chewing gum base formulation comprises one or more elastomeric com-
pounds which may be of synthetic or natural origin, one or more resin compounds,
fillers, softening compounds and minor amounts of miscellaneous ingredients such as

10  antioxidants, colorants and others.

: As defined herein, the chewing gum center comprises at least one physical, chemical
or biological degradable elastomeric or resinous polymer. In contrastl to currently
used types of elastomers and resins, such polymers can be degraded in the

15 environment after mastication of the chewing gum. This gives rise to less
environmental pollution than chewing gums based on non-degradable polymers, as
the used chewing gum will eventually disintegrate and/or be removed more readily

by physical or chemical means from the site where it is dumped.

20  Asapplied 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 during chewing, is capable of undergoing a physical, chemical and/or biological

degradation. Hereby the dumped chewing gum waste becomes more readily removed



0C, at |east 5% of unstable bonds, preferably at |east 10% nore preferably
at least 15%including at |east 25% of unstable bonds are br%ﬁ:ﬁ] b#gr ne
nonth to 12 nonths under environnental conditions. 5 In pre]s9 919[ &% ed
enbodi nents, the at | east one degradable elastoneric or resinous polynmer of
the coated chewing gumelenent is a polyester polyner nade froma cyclic
ester selected fromthe group of lactide,2%lycolide, trinethylene

carbonat e, 6-val erol actone, (3-propiolactone and e-caprol actone. Such

pol ymers nay frbm thesitepafl dumgrisg ocis-coentbalyndisivitegraied forlampsiongarticles kwitich gr af t
co-pol ymers, such as 10 e.%;. co&lol“%mer of lacti d%ég{}d S- gapr ol act one

i ncl udi ng sucHeAOJGRESE (4R8I £ 83 rhewing.gymjrempantyoihedsgradatign ot rati o
bet ween the | ' - | Sl ’ . .30: 20
such as i nt ne PSRRI SLABREE Rl rhars b b B Al Hinfihectby b 8ot one

and S-val er ol etopnsuch b5 tebepeeatatel, Jightcineisturg ogbyrchasiealf factors suich ag hydrobisisde
el astoneric and resinous polyners of different nol ecul ar vveil%hts.
Accor di ngl ¥, e%edj@gaahﬁmpénBéwmhec%ﬁﬁlon@éawroaﬂatamﬂg@ Gapplde @f ar wei ght

(Mv) that is | §;s 500 to 10000 g/mol, the range of 10,000 to
100, 000 g/ nol h%f*ﬁ[’ﬁ%ﬁ?ﬁ’%?eﬂé? 100, 000 to 1,000,000 g/nol. 20 The chewing gum

centers as defined above nay conprise a gum base part where all of the

el astoneric o esi hous conponents are,degradabl e pol rs,. Howeyer, it is
within the scif’p‘ée Bfes?ﬂéopﬁggﬁ‘flf%’i&f’ PREPIESIOL s ’B’é’é’gmﬁégf?r P'r‘?r"'%&ﬁfi tion to one

or more  degr agakl 61 MeWiRY Sum %Q&Wéﬁﬁﬁgr@%&%%{)ﬁdl%e@elﬁ%@é&fi'@rﬁrtﬁ'éjgx%hﬁ

pol yneric elastoners and/or resins whic e natural or synthetic
pol ymer s. 10rhecqsistiog bf estersfcashonhtes S tiress) adudesauztiaoes peptdasshoragpdlymens t he

\ 000 . . : o :
e amas oSl R S, PR o e Bl " 2
el astoners | ng.g_ BieiPhYdralySatédinc u'kifﬁ%?a%ixilﬁzkydr§]¥§ﬁt@.?ti c elastonmers listed in
Food and Drug Adm nistration, CFR, Title Z1 ection 172,615, 30 the

Masti catory Substances, Synthetic) such as polyisobutylene with a gel

Bhout 10, 000t (s Tl AR S B Rt B0 Mot 6t 750, 0o,

i sobutyl e  degradable homopolymers, copolymers, terpolymers, block- and graftpolymers.

A preferred compound is a polyester and particularly useful compounds of this type
including polyester polymers obtained by the polymerisation of one or more cyclic
esters as disclosed in the US patent No. 5,672,367 which is incorporated herein by

20 reference. The polymers disclosed in this reference are characterized by having
chemical unstable bonds in the polymer chain which can be broken e.g.

hydrolytically dr by exposure to light.

An important feature of the degradable polymers as used herein is that they contain
25  chemical unstable bonds that can be broken in the chewed chewing gum under envi-
ronmental 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
30 environment will depend on the above physical conditions. In preferred
embodiments, the degradable polymer is one where, under any given environmental

conditions except extreme cold temperature conditions, i.e. at temperatures below
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19 SEPTEMBER 2005 31 isoprene copolyner (butyl elastoner), styrene-butadiene

copol yners e.g. having styrene-butadiene ratios of about 1:3 to about 3:1,
pol yvi nyl acetate (PVA) having a GPC average nol ecul ar weight in the range
of 2,000 to about 90,000 such as the range of 3,000 to 80,000 where the

hi gher nol ecul ar wei ght polyvinyl acetates are typically used in bubble gum
base, polyisoprene, polyethylene, vinyl tate-vinyl |aurate copol yner

e.g. having a vinyl laurate content of about 5 to about 50% by weight such
as 10 to 45% AL, aelegsttS%6bf timtablo paldsnmeferabiylatcloadsil 0%, mons pleferatly at ledsti s e. g.
common in the industry to conhjne a synthetic elastoner having a high 10

" ol ecul ar mibﬁ%‘r&’i@‘&g%\ﬁ?ﬁ%%‘t‘ﬂﬁ%ﬁ@ i09Res aehsoksmatter pnemgihtedde.
Presently, pr QRbirbahimScoahitsynt heti c el astoners include, but are
not limted t@?’ﬁﬁlég gﬁsobﬁﬁene él)(lr)ll m?%ﬁy;r ene- but adi ene, pol yi sobutyl ene and
pol yi soprene, polyisobutyl ene and isobutyl ene-i soprene copol yner (butyl
rubber) a conbi nation of pol.yi sobutyl ene, styrene-butadi ene copol yner
Tna | sobuty| chgrasniiy gistane coBHHiES, e MoH ong RLgrPOLoH RO 9 dual
synthetic pol xggbgs hdlyRerbetht oated'lidhi lelthenf 58 1 FestetpBKIme GRidRt €- Vi ny!
| aur at e copol yrrers,ﬂ)r)é@pect i velaileand llﬁ?gﬁrees etnherelgéf ?e Usgfmt}]lm nat ur al

non- degr adabl foralaagcherester setactaddeon e grows o lastide,| glygtodide,itrimétigdenand 20 Dr ug
Adm nistration, CFR .Title 21, ctio 72,615, as, "Mastjcatory Substances
of Nat ur al - VegEtBHe SeleGPIASIO N SOPRESHEE 3P B Ao oL Ea Gt Yas
snoked or | i guidndgilifterdNéh-SRNAnGN dnAhdRE bRk W 3lafOtt BolyMetsUslichGs
jelutong, lechi caspi, massaranduba bal ata, “sorva, "perillo; rosindinha,
massar andiba epacaipatymercifilastide anth e-spprplactoge inchudingspck amypolymér wheatsimat i ons

thereof . The pref.erred synthet| 5.el ast r .and natural el astoner

concent ration e%{ﬁg’l rﬂg]ﬁ%"ﬁaﬁ W&lghﬁm\ﬁ/ﬂ«??w«??n&ﬁ ac%drq?&ﬁgﬁ'gcagfﬂﬁq?wev\‘f\frgﬁethe base
i s used is adlfsd ¥EIPI t&BMLEBEEHORTh thetuidy cﬁ‘%hﬁﬁo@O:lG,%ﬁd!a%b?(Qyﬂbr e-

di scussed bel ow. Presently preferred natural elastonmers include jelutong,

chi cl e, nassavaariatsenddA-Halgipdacieneya.

15  Generally, chewing gum base formulations include elastomeric and resinous
polymers of different molecular weights. Accordingly, the degradable polymer can
be of an average molecular weight (My,) that is in the range of 500 to 10000 g/mol,
the range of 10,000 to 100,000 g/mol or the range of 100,000 to 1,000,000 g/mol.

20  The chewing gum centers as defined above may comprise a gum base part where all
of the elastomeric 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

25 non-degradable polymers may be in the range of 1-99% by weight including the
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,
30  the Masticatory Substances, Synthetic) such as polyisobutylene with a gel
permeation chromatography (GPC) average molecular weight in the range of about
10,000 to about 1,000,000 including the range of S0,000 to 80,000, isobutylene-
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30 In accordance with the invention, the chew ng gum base conponents which

are useful may include one or nore resinous conpounds contributing to
obtain the desired masticatory properties and acting as plasticizers for
‘the el astonmers of the 19 SEPTEMBER 2005 32 gum base conposition. In the
present context, useful elastoner plasticizers include, but are not limted
to, natural rosin esters, often referred3lo as ester guns including as
exanpl es glycerol esters of partially hydrogenated rosins, glycerol esters

of  pol yneri dssgpremesiopslyngl Vimeylodlasterhern) styréngbuthdiahéd yopehlyreers eed haviagns,
glycerol esters of 5 tally .oil_rosing, pentaerythritol est Qf partially
hydr ogenat ed 596%?%‘%‘}“#@?% flogef ahout ?gftoﬁg%‘ftﬁél»%gf"t“}y IaFVatﬁ%f'S‘ééﬁ @ net hyl
esters of rog B et Bt fof 210861 20 esi nous
conpounds i n?%gvﬁgﬁﬂgwggﬁ es%lrllls Sﬁgﬁaﬁgg 0tf %’roggrtg%oruegs? P’nsoggﬁ %/getgéf rom

al pha- pi nene ramget af-3p000et0 80,000 dvhere thelhighen envésculaatweighit ppvpehecetatesams; and
any suitahl e camjnation f the foregping. The preferred el astoner 10

pl asti ci zgr s W‘E‘Blyallls% g ?Qj’lﬁg‘br&rl?af%58@ﬁogfﬁfsﬁi’ég‘?tgxlﬁn%ﬂﬂ}yﬁé%\ett?tﬁhv_,mﬂnd on
the type of 1&1@@%9@812&1%} e.lg.ehmn%@em-yl RubReWinicht SeabRAS0 hB5WH08L ben may, i f
desired, include on r nore filTers” including e.g. magnesi um and cal ci um
carbonat e, sowuighhsach ghk} © 4536 bymeight of theropolymer,sint icomtbénationpberaofs such as
magnesi um and alum niumsilicate, kaolin and clay, alum nium oxide,
siliciumoxide, talc, titaniumoxide, nono-, di- and tri- calcium

phosphates, qejsleld QSRR Y TR BdustHCR BMbIROsynaHat c CRBIINA hh¢Rg altigy eof . The
fillers may al so 1 nclude natural organic fibérs such as fruit vegetable

fibers, 120 gnelecularweight andla lavoseleawldr-worghf elastpmasintgyra base. Reesegfbtd her ei n
the term"plastjicizer". designates,an ingredient, ich softens.the gum base
or chewi ng gLPﬁ?ngF%rﬁ?raPlir‘Bﬁo‘gnO%Sgﬁtégﬁ%%lgg%@e%%&qe%%a$r,e n(‘.ﬁllt"?,1 _C’%&ﬂJI sifiers,
surfactants gatyisutiéde S@rstyrerbbadivng, pasasobatyiaeahid @olyidprenen accor dance
with the present invention, conprise

polyisobutylene and isobutylene-isoprene copolymer (butyl rubber) and a

combination of polyisobutylene, styrene-butadiene copolymer and isobutylene

15 isoprene copolymer, and all of the above individual synthetic polymers in admixture
with polyvinyl acetate, vinyl acetate-vinyl laurate copolymers, respectively and

mixtures thereof.

Useful natural non-degradable elastomers include the elastomers listed in Food and
20 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
25  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.

30 Inaccordance 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



.one or nore fats e.g. tallow, hydrogenated tallow, any conpletely or
partially hydrogenated animal fats, conpletely hydrogenated and partiall
hydrogenated vegetable oils or fats, cocoa butter, degreaseH’ g %ﬁY
‘gl ycerol nonostearate, 30 glycerol triacet at e, | eci t hi n, nmono-, di- and
triglycerides, acetylated nonoglycerides, fatty acids (e. g. st earic,
palmtic, oleic and linoleic acids), and/3(3r conbi nations thereof. 19
SEPTEMBER 2005 33 To soften the gum base further and to provide it with

wat er bi ndi nggupi bercbingssitivinilaithe mresdnetorfteyt) wefidBlasomeo plasttizé@rclide, t he gum
base and reduce its adhe5| ve properties, one Qr nore emulsifiers i s/are
usual |y addedPut aretnd lignted 62 15?1[ rosip ssters pfjen refemreddo anerten glms pchidinggs, by

wei ght, pref gl yceri des
of edible faﬁxgp’gyesgjcgf {IC a%ﬁ@aﬂgthg %@g Scéygm ?seér;fs of nono-
and di- and tﬁdl;@h«)’rfis&tilr@biﬁs gfycemdi bdtasfoﬁpirylaﬂytdﬂll&;nse@ﬁjs)dsag@derﬁbmmbﬂ
dlglycerldes sucrose polyesters or sugar esters of edjble fatty aci ds

i ncl udi ngSt hdaldy oidresinse BeHastheils! Geees=x partially hydrogenatstciosing, metby! sisrai n by
reference, Naof’ro&s Q/Hlai]l? h?@r?:g%?a’t&t el f@s%erst) Ef(ng &nta%éq%g%ygﬁéﬁ%fl eci thin,

gl ycerol nonosteara trirac tate, att acl stearic,
pal mtic, ol aosingr@thénd useftﬂemsuams dempoyords frydl gzl slyatheac reaing sachndd tegdenens

t hereof are exanples qf conv ntionally used enylsiftiers which can be added
Lot he chew MEMBL SIS omt APEREINeDR telheh Briss SHEE bHmBnges B el drPsne

phar maceut i cabsiaCthhy8n} QaFBMH &mbmloﬁ%f m%%#eg Qg Trtettﬁete%méia@tdn% may
conprise 15 certain specific enulsifiers and solubilisers in order to
di¢sper se 1&nd pimneass witlelscaary deaqndglg@ahtbmmecuba@ph@an@ncmd/@nﬂm@m dfy used
for the adju the consi stency and for softening of the chewi ng gum
base when pré% 9Wﬁ§ NI %untbases. In 20 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 par &k Fhewias@um base frywiationimay, Vedeyireds inchideione op sease fillass, car nauba

wax, including e.g. magnesium and calcium carbonate, sodium sulphate, ground

15  limestone, silicate compounds such as magnesium and aluminium silicate, kaolin and
clay, aluminium oxide, silicium oxide, talc, titanium oxide, mono-, di- and tri-

calcium phosphates, cellulose polymers, such as wood, and combinations thereof.

The fillers may also include natural organic fibers such as fruit vegetable fibers,

20  grain, rice, cellulose and combinations thereof.

As used herein the term "plasticizer” designates an ingredient, which softens the gum
base or chewing gum formulation and encompasses waxes, fats, oils, emulsifiers,
surfactants and solubilisers.
25
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
vegetable oils or fats, cocoa butter, degreased cocoa butter, glycerol monostearate,
30  glycerol triacetate, lecithin, mono-, di- and triglycerides, acetylated monoglycerides,
fatty acids (e.g. stearic, palmitic, oleic and linoleic acids), and/or combinations

thereof.



.and candelilla wax. 25 Furthernore, the gum base fornulation may, in
accordance with the present invention, conprise colorants and whiteners
such as FD&C-type dyes and lakes, fruit and vegetabl e extrd@SEPTENBER 2,
~di oxi de and conbi nations thereof. Further useful chew ng gum base
conmponents include antioxidants, e.g. bug)%/l ated hydroxytol uene (BHT), butyl
hydr oxyani sol (BHA), propylgallate and té¢opherols, and 30 preservatives. 19
SEPTEMBER 2005 34 The conposition of chewi ng gum base formnulations which are
adm xed with chewi ng gum additives as defined bel ow can vary substantially

depending on the_ particular product to be prepared and on the desired
masti cat or an@ sefterthegupskasy furthes agd taprovide dtswith wates binding propertigs twhithwever |

typi cal rang i 9 : . . . 100%
by e, gt - of oL ghp il uftoh SRR Il Bhs 30 rEATR IR fpaltit
wei ght fill eone &r more3dialkifiewds/gletusphliysadded retheanhpOsition, ypechiy weirght  of
m scel | aneous i ngredi ents such as anti colorants, etc. Chew ng gum

i d
addi ti ves® 102moematiOtg 1§vnby waiest PF?fPllr%SrylaR %21?2%/& Wiepght o6 the gun hasgi Moser t o t he

above water- _j . . . < bl e part
compr i o1 ng. a* bRl tEp e RS g ORI el ot R dicBIELIAROL ¥1 ° Phe
t erm " chew ngrogonumidic kid/eiglyceridesseftbditde thetyiagitaf foeqiiyted armonadt , which in a
conventional chewi ng gum 15 manufacturing process is added to the gum base.

g jed, [
The maj or pr B{ESYIETIGRS, SYCTRYPIYESERY @tUBB IS O Lsbie fefby 1qideigchudingdhese
sol ubl e, but jualeLs ingel 069%%9@0{1?9%‘?{){330?%}&%&5 hSin% foperice! nhDgel pl e
fl avori ng conpounds, can also be Included. I'n the present contéxt’, Chew ng
gum addi 10 vesand Gaistedentdsy lecitsinpeydroeylsted lcghini plyeersi mpnofearstepglyesrel s,

o o 2950 S DL oL PR o S B RRSELR) a0 o
phar maceut i cgld ¥orRbinations thereof are examples of conventionally used emulsifiers which can
be added to the chewing gum base. In case of the presence of a biological or
pharmaceutical active ingredient as defined below, the formulation may comprise
15  certain specific emulsifiers and/or solubilisers in order to disperse and release the

active ingredient.

Waxes are conventionally used for the adjustment of the consistency and for
softening of the chewing gum base when preparing chewing gum bases. In
20  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.

25  Furthermore, the gum base formulation may, in accordance with the present
invention, comprise colorants 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 hydroxytoluene
(BHT), butyl hydroxyanisol (BHA), propylgallate and tocopherols, and

30  preservatives.



biologically active substances, conferring desired properties to the
finished chewing gum product. 25 Suitable bulk sweeteners include both
sugar and non-sugar sweetening conponents. Bul k sweet eners I3SKHPTEMBER 2005
-constitute fromabout 5 to about 95% by wei ght of the chewing gum nore
typically about 20 to about 80% by wei ght such as 30 to 70% or 30 to 60% by
wei ght of the gum 30 Useful sugar sweetegers are sacchari de-contai ni ng
conponents comonly known in the chewing gumart including, but not limted

to, sucrose, Jc%frn%‘émoﬂadftcﬂé@mggg?xuct Osﬁ\@ﬁﬁt 89%%?1&? ¥4hbAg wilyf ehal ose,

D-tagatose, dried rnvert sugar evul ose act 0se, corn syrup
solids, and tdhewingkgum aﬁdmeesxrs delﬁneabﬁémw&bn oary sSbﬁtbmﬂa(blly dependieg oise as a
non-sugar sweetener. Q her useful non- su sweeteners in- 5 elude, but are

not |inited tR?m‘B{ Hé’rm%&? bepreparst and o e@ﬁ%@dﬁﬁ%‘@ﬁmrﬁw Prth‘éll S ogenat ed

t h hydr ol I ik
21 ane or in CORREIRETOre! bf S tPARE Hom el il pnacs REEhOh 08 WG on

al so be used @mbﬁe(tbmpbnﬁﬁﬁbﬂenétm o00% bga waigth etah&)n&bﬁ\cempwﬂiseﬁ% $5%
Preferred h| h intensity svveet%g g'l]ltt_glude yt are, not limted to
f

sucr al ose, Y’?‘&Hﬁa‘es@a@f@(bﬂ"’ 8,3 t8I3|5t ahy weight plRatisizer apd Oites sal t s,
cycl ani ¢ aci djog 1R \rhiScendh ot i dhhdidals sibh X AhRGHRLALREPrar 1L i N,
nonel I in, st erl%gm%%h an ltﬁ?egﬁlkel é?fones %r in CO%I nat’i on. ﬁ%(%!{rger to
provi de I onger lasting sweetness and flavor perception, it may be desirable
to encapsul atg, or, ot hervvlge 15 control the release of at |east a portion of
the artifici aheWiegEuaLAddityet hni ques such as wet granul ation, wax
granul atign, spray drying, spray chilling, fluid bed coating, conservation,
encapsul ation in yeast cells and fiber extrusion may be used to achieve
desi red rel easehehmgauirecdnsrifosnul@mreqaprises, mnadﬁxtxsw@etheabm vegent s can al so
be provided u3|lnl% anotbher chew na. gum ccmp ntent 1s gs a r.esinous £
conpound. 20 insoluble gum base componen genera Watersolubl € part comprising a range o

chewing gum additives. In the present context, the term "chewing gum additive" is

used to designate any component, which in a conventional chewing gum

15  manufacturing process is added to the gum base. The major proportion of such
conventionally used additives 1s water soluble, but water-insoluble components, such

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

In the present context, chewing gum additives include bulk sweeteners, high intensity
20  sweeteners, flavoring agents, softeners, emulsifiers, coloring agents, binding agents,
g acidulants, fillers, antioxidants and other components such as pﬁérmaceutical]y or
biologically active substances, conferring desired properties to the finished chewing

gum product.

25  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.

30  Useful sugar sweeteners are saccharide-containing components commonly known in

the chewing gum art including, but not limited to, sucrose, dextrose, maltose,
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-Usage level of the artificial sweetener will vary considerably and wl|

depend on factors such as potency of the sweetener, rate of release,
desired sweetness of the product, level and type of flavor used and cost
“consi derations. Thus, the active level of artificial sweetener may vary
from about 0.001 to about 8% by wei ght (p%_'ef erably 25 fromabout 0.02 to
about 8% by weight). \Wen carriers used for encapsul ation are included, the
usage | evel of the encapsul ated sweetener will be prolporti onately higher.
Conbi nat i ons dsiktringgtiehadengs Brtagyases dued inyent sugendiectesenleneloss gdlactpserrom

chewi ng gum f or nul at.i on sed in.accor.dance with the invention.

Addi ti onal | y,Syﬂ{%SeO%g%iﬁngﬁégﬁﬁgaf?oéjlesoé“gcro&(i/)[flﬂ%loé‘ddi ti onal sweetness such as
wi t h aqueous sugar or 30 alditol solutions. 19 SEPTEMBER 2005 36 If a | ow
calorie gumis desired, a |ow caloric bul king agent can be used. Exanples of
| ow cal ori c BRrkitelgan§ensed asrnerisugapswastsner. ditker ygful nparsegar Ryeeteners in-

gum  hyar o yodie EsTg nORRI B KSR Slend BRI SRR TR P RAEELE, o7 9

Fi bersol (1)) .hydeypeysted strci heirollysitess alabitbleisbitalt] ergtiasinlastivimddeuied.
Further chewi ng gum additives, which may be included in the chew ng gum

m xture procdensedl in gompEagpesent process, include surfactants and/ or

sol ubilisers, especially when pharmaceutically or biologically active
ingredients are present. As exanples of 10 types ofsurfactants to be used
as sol ubi | i seflighiimeasighatificigl pusateninmapentsican aBo dendedyotoort ihe@oirbyreationon
reference is made to H P. Fiedler, Lexikon der HlIfstoffe fajr Pharnacie,
Kosnet i k 18nd vty ihepeneievestencss. & refpmebhigh infansity gweptensry inghude, putage ngf

R
include 15 | exyclahiio acin(ahgiOns)sgehti;gl)eyehizhledﬁxadm,chqipbgﬂsx@xamm;rﬂixe meoredlih)i t an
oty acid ot ol abll. yRch el Fiobna,end diacelul aroarl g et ¢ estors
and di gl ycerid{raumats £ #Mdvdr baickYticC itday be desirable to encapsulate or otherwise
15  control the release of at least a portion of the artificial sweeteners. Techniques such
| as wet granulation, wax granulation, spray drying, spray chilling, fluid bed coating,
conservation, enéapsulation in yeast cells and fiber extrusion may be used to achieve
desired release characteristics. Encapsulation of sweetening agents can also be
provided using another chewing gum component such as a resinous compound.
20
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 flavor used and cost considerations. Thus, the active level
of artificial sweetener may vary from about 0.001 to about 8% by weight (preferably
25  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

30 alditol solutions.



. saccharose esters of fatty acids, polyglycerol esters of fatty acids,

pol ygl ycerol esters of interesterified castor oil acid (E476). sodium
stearoyll atyl ate, sodium |l auryl sul 20 fate and sorbitan estlgrsgPB‘fMF%?@PS

aci ds and pol yoxyet hyl at ed hydrogenated castor oil (e.g. the product sold
under the trade nane CREMOPHOR), bl ock cogol ynmers of ethyl ene oxide and
propyl ene oxide (e.g. products sold undeBOtrade nanmes PLURONI C and
POLOXAMER), pol yoxyet hyl ene fatty al cohol ethers, pol yoxyethylene sorbitan
fatty acid esfelow caondgimiis dsired, 2 low calvricybullinglsgenncar?be peedyBxampploy bene
steraric acid esters. Particularly suitable solubilisers, are pol yoxyethyl ene.
stearates, sieWcaleric splkingsiggntsdnclids Radydreirpsa, BaBlesesRafHib e and

pol yoxyet hyl en ] (o] rbi ty acid esters
Dol o under "t RSP Hi3beRalRi b RS A, e B B L oy
TVEEN 80 ( moRg@lopahe) (e.d WHa¥is&®( sringiadvid @dx@ins (EEENLRI)MPRAR&ar at e) or
TWEEN 65 (triStearate), nono and diacetyl tartaric acid esters of nono and
di gl yceri Ges odfer buw baleri¢-buikyngagents caw be nsed. aci d esters of nono and 19
SEPTEMBER 2005 37 diglycerides of edible fatty acids, sodium

stearoyll atyl ate, sodium |l aurylsulfate, polyoxyethylated hydrogenated
castor oil, %&ﬁ&%@%vg]r@ma@ditieéshwhﬁﬂen@m&ﬁcl_aa@ inﬁh@@ﬂévﬁﬂg%ﬁhﬂﬁix&ﬂ@ _

pol yoxyet hyl ene fatty al cohol ether. The solubiliser nay either be a single
conpound or @rasesssi iratheqressnt prevess,dncludmyppsiantasts and/or h@luéﬂ@s@n@eemllyan 5

active ingredient. the chewng ¢ TE referably al so commri a carrier
known in théwﬁpﬁ).ha%ae?e% céyivxl/l”' %égléga T%ﬁx't% g‘r?‘ée IB %9%3%&%8?%%' ﬁgg"%%ﬁlf’%? aroma
agents ang f k@esbf Berfackiobeiuded asoliliseisinalchawthgsyumt bempsesifiorvor i ngs e. g.
in the formof natural vegetable 10 conponents, essential oils, essences,
extracts, poaeRardingite deiyengonssfereneaig readede H.E Fiedlermbexikem damtiifsyte

affecting t h%lrtIﬁl%%%@cﬁé,&{l&ﬂﬁﬂik?ﬁﬁ'ﬂg?&lz%qe: (gé]olf%t?, &%gg PQ%@@@@ B anfdltfilé/ ﬁ%t%nr;gs

i ncl ude coconut chocol at e,” vani ruit, ~orange,
ment hol , |i qedapgrevedfvoderiulsifiersref the dndiyidadl @oBptripe @idpicy@tionic, cashew,
hazel nut,

amphoteric or non-ionic solubilisers can be used. Suitable solubilisers include

15 lecithin, polyoxyethylene stearate, polyoxyethylene sorbitan fatty acid esters, fatty
acid salts, mono and diacetyl tartaric acid esters of mono and diglycerides of edible
fatty acids, citric acid esters of mono and diglycerides of edible fatty acids,
saccharose esters of fatty acids, polyglycerol esters of fatty acids, polyglycerol esters
of interesterified castor oil acid (E476), sodium stearoyllatylate, sodium lauryl sul-

20 fate and sorbitan esters of fatty acids and polyoxyethylated hydrogenated castor oil

( (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

25 polyoxyethylene steraric acid esters.

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
30 20 (monolaurate), TWEEN &0 (monooleate), TWEEN 40 (monopalmitate), TWEEN
6b (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



~al nonds, pineapple, strawoberry, raspberry, tropical fruits, cherries,

ci nnanon, 15 peppernmnt, w ntergreen, spearmnt, eucal yptus, mnt, fruit
essence such as from apple, pear, peach, strawberry, apricd®SEPEEYBER 2qp5

- cherry, pineapple, and plum essence. The essential oils include peppermnt,
spearm nt, nenthol, eucal yptus, clove oil, bay oil, anise, thyne, cedar

| eaf oil, nutmeg, and oils of the fruits3{e.g. |emon, bergandt and orange)
as nentioned above. 20 The chewi ng gum flavor may be a natural flavoring
agent, whi chdigydetidezef-editilethtty goidsf vdibrh gtehroytliglatqsodiom laufytsatfate, slices or
pi eces of conbinations thereof The ggrticle size may be | ess than 3 mm

such as | gssp?lﬁaﬁyeih)hlﬁ‘led ,l%qirgg?ﬂaéqdeqa,s O}Ie‘élgckcﬁa‘?ﬂymrﬁ‘@frﬁthﬂﬁql%‘?ﬂi% el as t he
| ongest di maﬁ?g&n%xia@%&?ﬂr@aﬂeﬁly@ef@gawmé efl{eaﬁegegm%mag%uﬂay be in

a form where particle size“is trom about nm suth as from 4
mto 1 mm Pbeheingkdargioundbr & cambmatign efjeneml compawhes.deehis presanee af fn ui t

e.g. fro:]g stravx/qerr%,, bl ackberry and rasgberry Vari ous synt hgﬁic flavors,
such as m xe@Ctie ngregient/ B¢ Sheywps SRELMBY PisdEably Rlspfampriss & GRIIEBSIOMRIG ng gum
centers, As jpdjcated above, the aroma agent may be used in quantities

smal l er than those conventionally, used. The aroma agents and/or flavors may
be used in an anobunt of from0.01 to about 30% by wei ght (preferably from
0.01 to about,6 19 SEPTEMBER 2005 38 % by wei ght) of the final_product
Gependi ng. on ThAEIESE ELR RIEGHITegAeiHumEY B Ao e 10808

Preferably, the Cpptait AfurarQualhhadOalctidgd elchf thaféith Of ndurd] {etaBl bY

wei ght of the total comnposition. 5 Also various acids are used typically in

conbi nat itdn vemporfents, essthtial oils, essmces, astracts ppwdérs, iaclidingsgotsiand othaci d,
salts the ts of ric.aci

U ) 0S8 ot 0 B R e T o il BRRREL S |,

one enbodi MeRhvoddR i£d16dM dddoiiRITRR! ocEREE Ofillh, PRageORBE, ickAedirk®,

phar maceutical or biological active substance. Exanples of such active

subst ances, #enthol, liquorice, caramel aroma, honey aroma, peanut, walnut, cashew, hazelnut,
almonds, pineapple, strawberry, raspberry, tropical fruits, cherries, cinnamon,

15  peppermint, wintergreen, spearmint, eucalyptus, mint, fruit essence such as from
apple, pear, peach, strawberry, apricot, raspberry, cherry, pineapple, and plum
essence. The essential oils include peppermint, spearmint, menthol, eucalyptus, clove
oil, bay oil, anise, thyme, cedar leaf oil, nutmeg, and oils of the fruits (e.g. lemon,
bergamot and orange) as mentioned above.

20
The chewing gum flavor may be a natural flavoring 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 flavoring agent

25 may be in a form where the particle size is from about 3 um to 2 mm, such as from 4

pm to 1 mm. Preferred natural flavoring agents include seeds from a fruit e.g. from

strawberry, blackberry and raspberry.

Various synthetic flavors, such as mixed fruit flavors may also be used in the present
30 chewing gum centers. As indicated above, the aroma agent may be used in quantities
smaller than those conventionally used. The aroma agents and/or flavors may be used

in an amount of from 0.01 to about 30% by weighf (preferably from 0.01 to about



i ncorporated herein by reference, include drugs, dietary sug | enent s
antiseptic agents, pH adjusting agents, anti-snoking agentd &FQHHQYQH%es
-for the care or treatnent of the oral cavity and the teeth such as hydrogen
per oxi de and conpounds capabl e of 15 rel easing urea during chew ng. Exanples

of active substances in the formof agen8% adjusting the pHin the oral
cavity include: acids, such as adipinic acid, succinic acid, fumaric acid,

or salts thenq 9%fbf&ei§ﬁﬂ) o8 tHRffirfall bfddGcrfepehdid @61 feidesiAdd i tendRY bE tiRGkSma acet i c
acid, lactic acid, phosphoric acid and glutaric acid and accept abl e bases,
such as car bodiat Bavor igett Brpderablyy hersaniest ofpinorsg/Haverds istiepheagessf B2 toxi des of

sodi um 20 pqtAassiu i magnesi um or cal cium especially nagnesium
and cal ci um 9’@@' ‘56@‘&@@%?"%@08‘88388“chew ng gum el enents according to the
invention can have any form shape or dinension that permts the chew ng

gum center to be coated by use of any conventional coating process
i ncl udi ng5t hdds deoos rtidslare wsedypically swiompin@®nAvitofrdit dighgrs, sush agum cent er

may e.g. be in a.formsel.ected f.roma | | et cushi-on- shaped.pellet, a
Stick, a t apPUPIIGACi oI A Firls s or paits dergaliqr il ofeiltisid 1
SEPTEMBER 20051238 abidanAEc deid Gtemd Aed JueticCaid) bh&dpREri@ bty Rad glutsiefiigner and
flavor, wherein at |east a part of said gum base conprises at |east one

bi odegr adabl e pol ymer, wherein 5 said chewi ng gum conpri ses an anmount of
emul sifiers of less. than 59 ' ' t. least 0.6 within
the |inear v?‘Is 81](1)%?@1%#4?%@?%ge%@%ﬁ@%u%{iﬁgbﬁé%ﬁ%%@Q%ﬁsgegr% and the
tan(del ta) i phatafacaaitabsr Hiblogikarmtue wsbstants (Bxamgkes b dudhsctioe substaricbgw ng gum
according to claim1, 15 wherein the tan(delta) increases outside the |linear
vi scoel ast i c cpmpiedansiyayt of which is found e.g. in WO 00/25598 and which is incorporated

herein by reference, include drugs, dietary supplements, antiseptic agents, pH

adjusting agents, anti-smoking agents and substances for the care or treatment of the

oral cavity and the teeth such as hydrogen peroxide and compounds capable of

15 releasing urea during chewing. Examples of active substances in the form of agents

adjusting the pH in the oral cavity include: acids, such as adipinic acid, succinic acid,

fumaric acid, or salts thereof or salts of citric acid, tartaric acid, malic acid, acetic

acid, lactic dcid, phosphoric acid and glutaric acid and acceptable bases, such as

carbonates, hydrogen carbonates, phosphates, sulphates or oxides of sodium,

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

The gum center of coated chewing gum elements according to the invention can have

any form, shape or dimension that permits the chewing gum center to be coated by

use of any conventional coating process including those described in the following.
25  Accordingly, the gum center may e.g. be 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.



3. Chewing gum according to claiml or 2, wherein the tan(delta) is tuned by
nmeans ‘of at | east one plasticizer. 20 4. Chewi ng gum accordi ng_to any of
clains 1 to 3, wherein the tan(delta) is increased by addi ngl9%IE5§FME¥BéP°5to
the chewing gum 5. Chewing gumaccording to any of clains 1 to 4, wherein
the tan(delta) is increased outside the B9near viscoelastic region (LVR) by
25 adding plasticizer to the chewing gum 6. Chew ng gum according to any of
clainms 1 to §lajmigerein the slope of the tan(delta) outside the |inear

vi scoel astic region (non-LVR) relative to oscillation torque is increased
by adding further plasticizer to the chewwng 30 gum 7. Chew ng gum
according to of claing 1 to 6 9 SEPTEMBER 2005 40 wherein I he

fan(del ta) i harieadhs byl Ghefishd el e B e TRDn ot eIt 81 ogi on
(non- LVR) 8. ofdaRiNkiie baseBoaf et Bast Bnebbd&iraddbdd pilyrhet, Wherein® wherein the
tan(delta) increases to at least 1.0 in the nonlinear viscoelastic region

(non- LVR)® when an oscillation torque of 10000 m croNm has been reached. 9.
Chewi ng gum accordi.ng to any of clains . 1.to0 wherein.th an(delta)

nor eages o ShSing gl Bhects & Falh e s TSR wbE 3% PRLAE (hon- Lvm
when an osciwh@&ti on torque of 10000 m cr oNm has been reached and when
nmeasured on chewed chewi ng gum 10. Chew ng gum according to any of clains 1
to 9, wherein the tan(delta) increases to at least 1.3 in the nonlinear

[ I [ ' - LVR) . ci L 15 f 0
v eco oot CuB8es Rt SN MR FchbabCRetR L SN A B
Chewi ng @um g@gsandlii ng to any of clains 1 to 10,

the tan(delta) is defined as (loss modulus G’’/storage modulus G’)

2. Chewing gum according to claim 1,

15  wherein the tan(delta) increases outside the linear viscoelastic region (LVR).

3. Chewing gum according to claim 1 or 2,

wherein the tan(delta) is tuned by means of at least one plasticizer.

20 4. Chewing gum according to any of claims 1 to 3,

wherein the tan(delta) is increased by adding plasticizer to the chewing gum.

5. Chewing gum according to any of claims 1 to 4,
wherein the tan(delta) is increased outside the linear viscoelastic region (LVR) by

25  adding plasticizer to the chewing gum.

6. Chewing gum according to any of claims 1 to 5,
wherein the slope of the tan(delta) outside the linear viscoelastic region (non-LVR)
relative to oscillation torque is increased by adding further plasticizer to the chewing

30 gum.

7. Chewing gum according to any of claims 1 to 6,



wherein the tan(delta) increases to at least 1 within one decade fromthe
transition 20 between the |inear viscoelastic region into the nonlinear
vi scoel astic region, when the tan(delta) neasured as a functy%SERTBYIBER 2005
oscillation torque. 12. Chew ng gum according to any of clains 1 to 11,
wherein the tan(delta) is tuned to have 40 maxi mum of approximately 2.0 or
25 preferably 1.7 when the oscillation torque is |ess than 13000 m croNm

13. Chew Ny @HEReRCHO tah(Adtal theadi¥esb a€leditBo th the 12, wherein the tan(delta)
is measured on pre-chewed chewing gum 30 14. Chewi ng gum according to any

of clains |teeniBear vippoekishc region @apde&iR)a) is neasured at nouth tenperature.
19 SEPTEMBER 2005 41 15. Chewi ng gum according to any of clains 1 to 14,
wherein the tan(delta) is neasured at 37 C. 16. Chew ng gum according to any

of claims | S.QH&inégWﬂ%ﬁ:@érﬂir%hGahﬁﬂfélﬁirﬁsal)toi’ﬁ, neasured within a range of
approximately 30 Cto 45 C. 17. Chew ng gum according to any of clains | to

16, wher & n Whereindhe drni(deldp) incrensesstoragipasttl.dimtbeci | | ati on frequency
correspondi ng o tvypical .chewing fr ency. 10 . Chew n according to
any of cl ai r?goqlPSarl‘?;?co\?ﬁé cef%“f’h@%ﬂ'h%e%%‘)ani %SC‘ffr@’B%F%au%?f faﬁnt EQsci |l ation
frequency of micrOKian haPbect?€MMhBE gum according to any of clainms 1 to 18, 15
wherein the tan(delta) is nmeasured at an oscillation frequency within a

range of 0.5 to 2 Hz.. 20. Chewi ng gum according to any of clains 1 to 19,

wherein sai d9.p(5}ﬁesx$i}1gc Iglzlr%ra%cc?rgl grtlo Sélgy gP}:Jllalsrrllsff teorés, 'wh2e(f)ein the tan(delta) increases to

10 at least 1.3 in the nonlinear viscoelastic region (non-LVR) when an oscillation torque

of 10000 microN-m has been reached and when measured on chewed chewing gum.

10. Chewing gum according to any of claims 1 to 9, wherein the tan(delta) increases
to at least 1.3 in the nonlinear viscoelastic region (non-LVR) when an oscillation
15  torque of 11000 microN-m has been reached and when measured on chewed chewing

gum.

11. Chewing gum according to any of claims 1 to 10,
wherein the tan(delta) increases to at least 1 within one decade from the transition
20  between the linear viscoelastic region into the nonlinear viscoelastic region, when the

tan(delta) measured as a function of oscillation torque.

12. Chewing gum according to any of claims 1 to 11,
wherein the tan(delta) is tuned to have a maximum of approximately 2.0 or

25  preferably 1.7 when the oscillation torque is less than 13000 microN-m.

13. Chewing gum according to any of claims 1 to 12,

wherein the tan(delta) is measured on pre-chewed chewing gum.

30  14. Chewing gum according to any of claims 1 to 13,

wherein the tan(delta) is measured at mouth temperature.



21. Chewi ng gum according to any of clainms 1 to 20, wherein said

pl asticizers conprises fat 22. Chewi ng gum according to any of claims 1 t
21, 25 wherein the chewi ng gum conprises an ampunt of fat of19(§EPBEM§E%2WSW
23. Chewing gum according to any of clains 1 to 22, wherein said

pl asticizers conprises wax. 30 24. Chewi 4y gum accordi ng to any of clains |
to 23, wherein the chew ng gum conprises an anount of wax of 0 to 15 % w w.

19 SEPTEMBER] 2Qewirs 2fm abéteinBdo aaybPaaaisdi fogi4 0 any of clains 1 to 24,
wherein said plasticizers conprise flavor, preferably liquid flavor. 26.

Chewi ng gum wbereindthe tan(del@ahis éasotediatd7 C°t 0 25, 5 wherein the chewi ng gum
conpri ses an anount of flavor of O to 30 %ww. 27. Chew ng gum according to
any of claims 1 to 26, wherein said plasticizers conprise liquid

sweet eners. 18 GARwifd Slth A6cHH Qgglg)};gfagingsol /s of claims 1 to 27, wherein
t he chewi ng gum conpfTses an amount” of |1 quid sweeteners of 0 to 30 % ww.

29. ChewiSng whercacthe tatidedta) & raeasuretl within asarigetad apBroxirbatelyesileChta 4feCanount  of
pl asticizers in the chewing gumis at least 1% ww 30. Chew ng gum
according to any of clains 1 to 29, wherein the anount of plasticizers in

t he chew ng %'@He%‘?gte%‘!;ﬁ?ﬁ%rgﬁ%%?ﬁ%ﬁpﬁhs Gaeg ng gum according to any of

clains 1 to sticizérs in the chewing gumis at
| east 10% w/ wherBiZLthetherhtg) g;umauredratdamgsdlhnatmnfre{qﬁlend}mmtesﬁmtdmg?fb wher ei n
t he amount of P f\shtlcl z%ers in the chewwing gumis at |east 15% w w. 25
cal chewing frequency.
10
18. Chewing gum according to any of claims 1 to 17,

wherein the tan(delta) is measured at an oscillation frequency of 1.0Hz.

19. Chewing gum according to any of claims 1 to 18,
15  wherein the tan(delta) is measured at an oscillation frequency within a range of 0.5 to

2 Hz..

20. Chewing gum according to any of claims 1 to 19,
wherein said plasticizers comprise emulsifiers.

20
21. Chewing gum according to any of claims 1 to 20,

wherein said plasticizers comprises fat

22. Chewing gum according to any of claims 1 to 21,

25  wherein the chewing gum comprises an amount of fat of 0 to 15 % w/w.

23. Chewing gum according to any of claims 1 to 22,

wherein said plasticizers comprises wax.

30 24. Chewing gum according to any of claims 1 to 23,

wherein the chewing gum comprises an amount of wax of 0 to 15 % w/w.



33. Chewing gumaccording to any of clainms 1 to 32, wherein the anount of

pl asticizers in the chewing gumisat |east 20% w w. 34. Chew n um
according to any of clains 1 to 33, 30.wherein the anount of19pﬁE§§€M3P§éP‘£5 in
the chewing gumis at |east 30% w w. 35. Chewi ng gum according to any of
clains 1 to 34, 19 SEPTEMBER 2005 43 whe4Zin the chew ng gum conprises an
anmount of bi odegradable polyners of 1 to 99% w w. 36. Chew ng gum accordi ng

to any of C|ﬁ.@1eivir§%)g1§5ac&>rwﬁg&@iaﬁy dfh@aialteMornd, gum partly conprises

non- bi odegr adabl e polyners. 37. Chewi ng gum according to any of clains 1 to
36, wher ei n vhereipreid plastiginerpesimprise dlayomn preferably llﬂuéfblgg\mdabl e polyners. 10
38. Chewi ng gum according to any of clains 1 to 37, wherein the |inear

vi scoel astic region (LVR) has a nmaxi mumoscillation torque wthin a range

of 300 mi cr ofé. Ohe®ind) abdozdia e asPof CHIMAM 1NQ 2Bum accor ding to any of clains
1 to 38, 15 wherein the |linear viscoelastic region (LVR) has a maxi num

wi t hi n aSr anyeerein the ghewing guMriomPrize0an amewm inflayer, ofGHewOrig v according to
any of clainms 1 to 39, wherein the linear viscoelastic region (LVR) has a
maxi mrumw thin a range of 500 20 microNmto 2000 m croNm 41. Chew ng gum

accordi ng t QAChedingCah GBcotding tétBny whadigisn olps, t an(delta) critically is
greater than 0.7, preferably greater than 0.8, preferably greater than 1.0
where the twpqreid said plagticizers eompyisedigniddereetepessal ue correspondi ng to
delta(crit) in a tan(delta) vs. 25 oscillation torque neasurenent and where
delta (crit) represents the critical oscillation torque determned in a G

vs. oscillol at28)ICheotgumacsidiapestny oftlgihs e i bes the oscillation torque
at the point where the material begins to defarm, i.e.
wherein the chewing gum comprises an amount of liquid sweeteners of 0 to 30 %

wW/wW.

29. Chewing gum according to any of claims 1 to 28,

15  wherein the amount of plasticizers in the chewing gum is at least 1% w/w.

30. Chewing gum according to any of claims 1 to 29,

wherein the amount of plasticizers in the chewing gum is at least 5% w/w.

20  31. Chewing gum according to any of claims 1 to 30,

wherein the amount of plasticizers in the chewing gum is at least 10% w/w.

32. Chewing gum according to any of claims 1 to 31,

wherein the amount of plasticizers in the chewing gum is at least 15% w/w.
25

33. Chewing gum according to any of claims 1 to 32,

wherein the amount of plasticizers in the chewing gum is at least 20% w/w.

34. Chewing gum according to any of claims 1 to 33,

30  wherein the amount of plasticizers in the chewing gum is at least 30% w/w.

35. Chewing gum according to any of claims 1 to 34,




the point where the oscillation torque invokes a transition fromthe LVR to
the non- LVR 30 42. Chewi ng gum according to any of clains

SEPTEMBER 2005 44 wherein the tan(delta) critically is |ess ]ggﬁgﬁTél.alB,E&%OOS
preferably greater than 0.9, preferably greater than 0.8. 43. Chew ng gum
according to any of clainms 1 to 42, 5 whé3ein the pol y(ester-carbonate)
conpri ses nononers selected fromthe group consisting of |actide,

glycol i de, s- Gapled MeAORIngGunPdRh RS b BfouRt ARl egt ARG R MBIy métk @¥qRoNe
(ester-ether), tri-nmethyl ene carbonate, ethyl ene carbonate,” propyl ene

carbonat e, 5%%%dv/mnet hyl - 1, 3- di oxane- 2-one and 5-net hyl - 1, 3- di oxane- 2- one.
10 44. Chewi ng gum according to any of clains 1 to 43, wherein the
pol yester is a honopol ynmer. 45. Chew ng gum according to any of clains 1 to

44,  wherei n36.f@1em@h%g§fh%cdrai_ngtganpefmaﬁﬁs190‘33_546- Chewi ng gum according to
any of clains 1 to 45, wherein the polyester is a ter-polynmer. 47. Chew ng

gum accordi nyhersimthy chéwing gumspartly comgriseamontuodsgradahle pobyreens! ar wei ght  of
t he degradabl e polyner is in the range of 500 - 10.000 g/nol. 48. Chew ng
gum according to any of clainms 1 to 47, wherein the nol ecul ar wei ght of the

degr adabl € POy YI¥RAvihg gifl deBR BRI 8nPbt AARAROF 10256, 100. 000 g/ nol . 49, Chewi ng
gum according to any of clains ™1l to 48, wherein the nol ecul ar weight of the

degr adabl e pwhgresr the shewing lgam polgmersfcongisiofbiodegradable polymers.

10 38. Chewing gum according to any of claims 1 to 37,
wherein the linear viscoelastic region (LVR) has a maximum oscillation torque

within a range of 300 microN-m to 10000 microN-m.

39. Chewing gum according to any of claims 1 to 38,
15  wherein the linear viscoelastic region (LVR) has a maximum within a range of 400

microN-m to 3000 microN-m.

40. Chewing gum according to any of claims 1 to 39,
wherein the linear viscoelastic region (LVR) has a maximum within a range of 500

20  microN-m to 2000 microN-m.

41. Chewing gum according to any of claims 1 to 40, wherein the tan(delta) critically
1s greater than 0.7, preferably greater than 0.8, preferably greater than 1.0 where the
tan(delta)(crit) is the tan(delta) value corresponding to delta(crit) in a tan(delta) vs.

25  oscillation torque measurement and where delta (crit) represents the critical
oscillation torque determined in a G’ vs. oscillation torque measurement, which
describes the oscillation torque at the point where the material begins to deform , i.e.
the point where the oscillation torque invokes a transition from the LVR to the non-
LVR.

30

42. Chewing gum according to any of claims 1 to 41,



1000. 000 g/ ol . 30 50. Method of manufacturing a bi odegradabl e chew ng gum
conprising the steps of 19 SEPTEMBER 2005 45 providing at |east one

bi odegr adabl e pol yner and addi ng plasticizer to the said at 19, SERLEMBER 2005
bi odegr adabl e pol ynmer in an ampunt suitable for tuning the bal ance between
the storage nodul us and the | oss nodul us44o that tan(delta) is at least 0.6
within the linear viscoelastic region (LVR) of the chewi ng gum and the

tan(del ta) iwherefifhiRaflddnm) Ghﬁéﬁlyﬁ?iﬂék Hﬁn@dsptré}%ﬁgﬁyl\g@ﬂ@ﬂ #8n @9, by applying
an amount of emulsifiers of less than 5% w'w. 51 hod according to claim

50, whereby puwiataldyeviatey thamf.8onpri ses the chewi ng gum according to any of
the clains 1 to 49.

43. Chewing gum according to any of claims 1 to 42,

5  wherein the poly(ester-carbonate) comprises monomers selected from the group
consisting of lactide, glycolide, e-caprolactone, &-valerolactone, B-propiolactone,
dioxanone (ester-ether), tri-methylene carbonate, ethylene carbonate, propylene

carbonate, 5,5 di-methyl-1,3-dioxane-2-one and 5-methyl-1,3-dioxane-2-one.

10  44. Chewing gum according to any of claims 1 to 43,

wherein the polyester is a homopolymer.

45. Chewing gum according to any of claims 1 to 44,
wherein the polyester is a co-polymer.

15
46. Chewing gum according to any of claims 1 to 45,

wherein the polyester is a ter-polymer.

47. Chewing gum according to any of claims 1 to 46,
20  wherein the molecular weight of the degradable polymer is in the range of 500 -
10.000 g/mol.

48. Chewing gum according to any of claims 1 to 47,
wherein the molecular weight of the degradable polymer is in the range of 10000 -
25 100.000 g/mol.

49. Chewing gum according to any of claims 1 to 48,
wherein the molecular weight of the degradable polymer is in the range of 100000 -
1000.000 g/mol.

30

50. Method of manufacturing a biodegradable chewing gum comprising the steps of



19 SEPTEMBER 2005
45

providing at least one biodegradable polymer and adding plasticizer to the said at
least one biodegradable polymer in an amount suitable for tuning the balance
between the storage modulus and the loss modulus so that tan(delta) is at least 0.6
within the linear viscoelastic region (LVR) of the chewing gum and the tan(delta) is
defined as (loss modulus G’’/storage modulus G’) by applying an amount of

emulsifiers of less than 5% w/w.

51. Method according to claim 50, whereby said chewing gum comprises the

chewing gum according to any of the claims 1 to 49.



