1 DEGRADABLE ELASTOVERS FOR GUM BASE FI ELD OF THE | NVENTI ON 22 SEPTEMBER
2005 5 The present invention pertains to the field of chewing gum In
particular, there is provided a novel degradabl e gumXQ&ZEETEMBER2805ng | ow
nol ecul ar wei ght el astoner replacenment conpounds which are generally
applicable for chewing gum formulations. In particular the present

i nventi on PEGRATABLE FDASFOMERSFORGON BASEIUM conmpri sing a pol yest er

pol ymer obtai nable by the polynerisation of two or 10 nore different cyclic
ester nononers, wherein the cyclic ester nononers have a |l ow gl ass

transiti O”W?WWB@I the pol yester polyner has a gl ass
transition tenperature (Tg) in the range from (-20C) to (-80C). TECHN CAL
BACKGROUND AND PRI OR ART 15 It is generally recognized that chew ng gum
that isgdr et 0 r [ se,to .
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el astoneric _and resinous mers of . nat r nthetic origin that are
subst ant i aPYS} TPOHTGEE 488 | PPLymRE 8‘?1%?%?\3‘3&3 P@?/ [ PE £¥@ ST and

ot her sibei ngre disansipiie eite;rmsﬂdaﬁﬁ iwHRfin Bk cyﬂmu aitdoRisdRQE a 1w
envi ronrrenté%therefore have tg,Fe)xerm se gwnm derable efforts to renove
dr opped ch §)sandthe RobEstr, Re Eeh £ 48| SRogiian wi t hout

sati sf act Ote)hpm| mﬁiﬁﬁ@g&ﬁdﬁe .bg«ug@?.gmt s to reduce the nui sances

associated with the WI despread use chewi ng gume.g. by inproving
cl eaning nethods to nake them nore effective with regard to renoval of

dropped chewCHINBUAL FAORUROONDND IQOIOART Ny anti 2 22 SEPTEMBER 2005
sti cki n agents into chew ng gum fornul ati ons. However, none of these

precault on
It is generally recognized that chewing gum that is dropped in indoor or outdoor

enviroaments gives rise to considerable nuisances and inconveniences due to fact
that the dropped gum sticks firmly to e.g. street and pavement surfaces and to shoes
and clothes of people being present or moving in the cnvironments. Adding
20  substantially to such nuisances and inconveniences is the fact that currently available
chewing gum products are based 6n thie usé of elastomeric and resinous polymers of
natural or synthetic origin that arc substantially non-degradable in the environment.

City anthorities and others being responsible for cleanliness of indoor and outdoor

25  cnvironments therefore have to exercise considerable efforts to remove dropped
chewing gum, such efforts, however, being both costly and without satisfactory
results.

There have been attempts to reduce the nuisances associated with the widespread use
30  of chewing pum e.g. by improving cleaning methods to meke them more effective
with regard to removal of dropped chewing gum remnants or by incorporating anti-



have contributed significantly to solving the pollution problem The past
two decades have seen an increasing anount of interest paid to synthetic 5
pol yesters for a variety of applications ranging from 12SEFFEMBER 2065/i ces to
gum bases. Many of these polyners are Zlegradable and readily hydrolyse to
their nononeric hydroxy-acids, which are easily renoyed by netabolic

pat hways. sﬁﬂﬁﬁﬁiﬁnfﬁdhiﬂiﬂg%ﬁ[ foRulaRofS HekR UG Oh AR AR

I ners are e.g.
antici pated as ernatives to traditional non-"or | ovﬁég’?égé‘é%‘f“é pl astics
such as poP§{%topriEwesd signifiragtly (o sokaeg the pektion paghdem.
pol y(met hyl - met hacryl ate). Thus, it has recently been disclosed, e.g. in US
5,672,367 that chewi ng gummay be nmade fromcertain synthetic polyners
having in {THePAstgBoydesades haye seea mariferedsing amouns ofibiteres patistot Hathetian be

broken 4indgg | 0f LURRG | r tical Ly intg 15 water-soluble
and non-togilgg%rrpfg;ngnt S. %Tﬁéaﬁcqugimr?e“g %%hﬁ%?@@%’saﬁ" EfBast one
de?r adabl ebw-yb@gﬁroﬁ)&ewmlm:uaedrmm:mlrﬂtﬂﬁ&: Byirlgte gﬁ ‘ﬁtxﬁl i cd
esters, e. clides,. olides, tri yl ene.carbonate and s-c
apr ol act ongl.m11 I t1s 3mansiat(giri‘é’olsﬂ'lﬂirll'glt éfes ° gﬁ’eﬁ@‘l"ﬁgﬁ%m CopMhwER: from
such pol ynBegradabie (g!si rcfeg‘é?rtg_eml triodegﬁcgble)jpg]yﬁé@)hﬁ @E.eaﬂﬁgﬁégg%e in the
envi ronmen . , i scl pses degra e chew ng . gum bases.

whi ch, co%‘??%%s"%&?% 105 qrghows E&fﬂ@‘ﬁeﬂ%ﬂ@eﬁm V(| actid
aci d- dl®et epelifitcbytydeic}]-and pAg{hetbyl-mERpRHIMEET S and pol y(lactic

aci d-di ol -urethane) copolyners. 25 In general, a chewi ng gum conposition
typically conprises a water-soluble bulk portion, a water-insoluble gum

base por t i Tiusaitchak yeieatty batn\iléctised, REOIHOES,472269 W BRewiRS $iinSmay BS

wat er -i nsol ubl um base nerally cqnprises one or nore €l ast_orred(_: com 30
pounds V\hi'&lﬁgeng?%b@“%fm§ THE PUVIBeTs havingdp their gphymacy shaisy chemisallesi nous
conpounds, wosmbloboris tigst @kRBé BfoRe uddep el iRIFAES of fisht lof hydroRRLLIRN Y

conpo s and 2 SERTEMBER 2005 sti cking agents into chew ng gum
f or rrululrag?i o‘r‘%‘.“‘iﬂ%\? &4 qeBtaxis coppancats, The clpimed, chewing gumoprmoTings @l

si gni fi canlehyt dne degradabily polfesi2 Ipblyinco bbRIRA! B Mhe [RyRARLbY Qs dgeades have
seen an I NGIeR £ balll o faorbles, glycolides, ehmethytens calbonate and &-caprolactons.
~ It is mentioned in this patent that chewing gum made from such polymers that are
referred to as biodegradable are degradable in the environment.
20

US 6,153,231 discloses degradable chewing gum bases which comprises poly(lactic

acid) co-polymers selected from polyQlactid acid-dimer-fatty acid-oxazoline)

copelymers and poly{lactic acid-diol-urcthane) copolymers.

25 In general, a chewing gum composition typically comprises a water-soluble bulk
portion, 3 water-insoluble gum base portion and typically water-insoluble flavouring
agents. '

The water-insoluble gum base generally comprises one or more elastomeric com-
30 pounds which may be of synthetic or natural origin, one or mors resinous
compounds, one or more elastomer plasticizers, fillers, softening compounds and
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5 polyesters for a variety of applications ranging from bi onedi cal devices
to gum bases. Many of these polyners are degradable and readily hydrol yse
to their nonomeric hydroxy-acids, which are easily relasSEPTEMBER2DEHO! i C
pat hways. Degradable (also referred t® as bi odegradabl e) polyners are e.g.
anticipated as alternatives to traditional non- or |ow degradable plastics

such as pol mimt wheae of ndsteRaleyds ifofUedls -

pol y( net hylé{grst hacrylate). Thus, it has ?g?e?lstﬁ/&qﬁlg“ehtsa?dsﬁ?%?@&“g. g. in US
5,672,367 tHa&t™chewing gum may be made fromcertain synthetic polynmers
having in their polynmer chains chemcally' unstable bonds that can be

br oken und the influence of light or hydrolytically into 15 water-sol uble
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typi callfy binsipnsbacel Hareversaicizheabheliskoraqo biei Resently appies in Emhgbl e gum
base porti Leal ter-insoluble flavouring “agents. T
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30 pounds Wghidhlatery abd piayslen tnvetsl cpumis Bﬁﬂhuraﬁljemfdnﬁl ﬂbcbp%g?r%&ﬁfoe resi nous
conmpounds, ne, . el ast one | gsticizers, fillers, softening
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pol yestigr pol ymer obtai nable by the polynerisation of two O6r nore different
cyclic ester nononers, wherein the cyclic ester nononers have a | ow gl ass

transi ti onlt kee mpertata feung by)thapreschttiny @b AaAT isRRENEEin RaReRind! AP
transitionglgnpe gc%tlalf:rcethé sorttric compounds, such as e.g. polyisobutylene, with a
degradablie polymer comprising a polyester polymer obtainable by the
polymerisation of two or more different cyclic ester manomers, wherein the cyclic
20  ester monomers heve a low glass transition temperature (Tg) and the polyester
polymer bas a glass transition temperature (Tg) in the range from(-20°C) to (-80°C),
Thus, it has surprisingly been found that chewing gum bases prepared with such
degradable polymers bave the same or similar rheological properties (such as
plasticity (storage modulus) and elasticity (loss modulus)) as e.g. conventional gum

25 bases prepared with polyisobutylene (PIB).

As elastomeric compounds typically constitutes between 20 to 60% of the entire gum
base composition, the replacement of thizs component of the gum base with a

degradable component highly improve the general degradability of the pum base and
30  hence the chewing gum as such.



the range from (-20C) to (-80C). 10 In a still further aspect the invention
relates to a chewing gum conprising a chew ng gum base as defi ned above
and bel ow herein. According to a further enbodi nent of22S¥FTEMBERI20¢M, a
chewing gum or a gum base nay conprisg a partly substituted functional
group, here an el astomer and where the 15 substituted functional group is
bi o- degr ad BUMMARYOO R THE (QVENTEON1er enbodi nent of the invention, it has
been determ ned that conventional non bi odegradabl e functional groups as
such -may be substituted by other Theologically mar chi ng bi o- degr adabl e

ESL;FF:)?] of aﬁrd@ﬁ"ga%x?%@i?&ﬁ? gum ase |E‘M%6§ Zogé@AgStgﬁ%ﬁ’g‘%‘é%t has a

| ow gl ass mobmm pelymee olpesinshle by tzrpblymetsatioe of tos of inore disFepdie i's
vvlthac stalline nmelt] elowroom

lightly t erature
felrrger ature. A pr eHer i ec?e\‘;%%/,thet Bteg*‘:ﬁ RemreEs b%'?"yﬁggg ﬂgsstjmgm wo or

mor e | ow Toemprasneer (¥g) aridthe polipesta pblyimer Bk 4 Hass tHasitidh Shpbdcate (rpPRAL | NY
units hi ndﬁg &{#ﬁs%gl l'i zation. 10 Accordingly, an aspect of the Tnvention
relates to 28e conprising a polyester polyner obtainable by the

pol ymer i sa{+20‘rC)aﬁ (#8ar)or nore different cyclic ester nonomers, wherein the
cyclic ester nononers have a low glass transition tenperature (Tg) and the
pol yester polyner has a glass transition tenperature (Tg) in the range

from (200) Li & sl fiather M&@&Qﬁhﬁhﬁe@% £ Yiidwife Eéh%ﬁmgﬂﬂng%ecrggg{ngasel ect ed

fromthe group consjsting of - menbered | actone ctone, a
6- rrenberedﬂ”&&‘%’s e %i’fﬁ OWHEIF’@ne a 8-nmenbered | actone, a

5-nmenbered cyclic car bonat e and a 6-nmenbered cyclic carbonate. 20 The
| actone is preferably sel ected fromthe group consisting of
p- propi ol a ng,to a further embodiment of the invention, a chewing gum or a gum base

may comprise a partly substituted functional group, here an elastomer aad where the
15  substituted functional group is bio-degradable.

According to a further embodiment of the invention, it has been determined that
conventional non-biodegradsble functional groups as such may be substitted by
other rheologically macching bio-degradable polymers.

20



but yr ol act one, 5-val erol actone, a-caprol actone and | - heptanol ac tone; and
the cyclic carbonate is preferably an ethyl ene carbonate or a trinethyl ene
carbonate. 25 A preferred enbodi nent relates to a gum12:8ERTEMBBRi2805ng a

pol yester polyner obtainable by the pol ynerisation of two or nore
different cyclic ester nononers, wherein the cyclic ester nononers are

sel ect ed fDPETAIDEDODIRTLCBURESt I ng of s- caprol actone, 5-val erol actone and
trimethyl ene carbonate. 30 The cyclic ester nononer a-caprolactone is a
preferred nmononer and preferably the polyester polyner contain at |east 50

mol e% of sAGEReS) firtciation SR IRIGABER 2000 biseRytd bkt afphﬁm‘%ﬂﬁﬂ?ﬁ&fr pol ymer
In t he

has preferably a glass transition tenperature (TQ) range from

(-25C) to ¥ lom@dsss Fopigop tunparaireyandnis ity apernhens ohas shighthass _
transitg omﬁﬁmaﬁﬂg@ng@helﬂdﬁmﬁ?%gm%ﬁ%égﬁg%é750) . 5 Belowis

descri bed preferred enbodi nents relating to a gum nprising a
pol y( E- capnl act one- co- S-val eral act one) and a gum base conprising a poly(E-

capr ol act oQe-G9- t G-t L]F t.e). The different
cmbodi mont s gz VB B Bhagis06 eyl Wb Akt 65 ofAbRAE E) modaRe, o
descri bed inisombination, ke thag the disajmilar speatingivaits hibdtrveystallizeiok. | nvention to

provi de gum bases for chewing gumwhich results in chew ng guru products
that following chewing are nore readily degraded in the environnment if

i npr ogdr | yAchoulingly, araspécs ofthetdaivehtiorerebiyestthia puRrbase andpiing\bp6lestée! ative to
chew ng gy NP S onyent i.onal non- radabl e ol yners can be

r enoved m}’r% r%a%*f%%é’fa ? BT, f Vad t%emﬁ?eaigp‘p‘ﬂ ¥ 55 Tagent s
Accor di nglmondnires, c wberieing tiye raybls esster auonkatkrd ciavbNa i owa gud Ramgiodhi ch when
applied in_chew n enders the chew n um npr e capabl e of undergoi ng
220 physi AP Bt Bt #olysstes romie s = Hlath SRRSeD MU IO 8. dunped

chew ng guhbe rangsfrem(2000r® (+8OFE).readi | y renovable fromthe site of dunping
or is Svent ually disintegrated to lunps or particles which are no | onger
recognl' sabl e: as being chewing gumremants. The degradation or

di si nt egr dreferably] tid@che B3thafondiietd/dré élected fiom the group consisting of a 4-

membered lactone, a 5-membered lactone, a 6-membered lactone, a 7-membered
lactone, a 8-membered lactone, a 5-membered cyclic carbonate and a 6-membered
cyclic carbonate. |

20
The lactone is preferably selected from the group consisting of p-propivlactone, y-
butyrolactone, &-valerclactone, e-caprolactone and 7- e; and the- cyclic
carbonate is preferably an ethylene carbonate or a trimethylene carbonate,

25 A preferred embodiment relates to a gumn base comprising a polyester polymer
obtainable by the polymerisation of two or more different cyclic ester monomers,
wherein the cyclic ester monomers are selected from the group comsisting of =-

- caprolactone, 8-valerolactone and trimethylene carbonate.

30  The cyclic ester monomer s-caprolactone is a preferred monomer and preferably the
polyester polymer contain at least 50 mole% of €-caprolactone.



herein can be effected or induced by physical factors such as tenperature,
light, 25 noisture, by chem cal factors such as hydrol ysis caused by a
change in pH or by the action of appropriate enzynes DXRERTEMBER 2egr adi ng
the co-polynmers according to the invention. Accordingly, it is one

obj ective of the present invention to grovide a gum base 30 conprising a
degradabl e co-pol yner consisting of E-caprolactone and S val erol actone and

a terpol ynpigh Sp ' , val er. Ia t one and .
trimet hyl ene cg?g%na(%ﬂe 35"%‘@@%&%@%2 a7gtf PR ATPEHIR(T8) D has been
f ound poss i Buge fremdp? Chip (slﬁéﬁ),anmpmﬁ;mtdy tige polye3ted Gy hat @ gfAGP! et el y

uth a5 polraay EneaRty KRR e R LA EIR o) a5 Chwi ng gum.

conpositions. Surprisi ngl y, as wll appear fromthe. follow ng exanples,

that bys magchi ng. the 0 I G rofil of the polyisobutylene with the

r heol odl canpprg% ‘8¥’°'§ 8’3%?%‘(1 ggﬂ@ﬁ“ ts Jplating ¥p @l garerbeseicompriamgod act one, |

5- val erop wfﬂﬁWﬁJ%mWrﬁ?rﬂﬁnﬁt?ﬁRrb XF&J"‘E'% t hereof hen this
eol 0g

repl acenent can be nade wi t hout inpairing Tes of
the gum ba%@@ﬁé*ﬁ@ilﬁ@mwmmmeﬁemmeh gum bases Thus, it is

possi ble t cgl ert ch as plasticity (Ioss
modul us) aﬂé : asftl (?t[{ﬂg %)sr gg FLE&")‘" “évﬁ#ﬁﬁ"’ levant for grgumy base as
convent i on@ﬁsclgdeMS pr epar ed with FIB. Plasticity and elasticity are

paramggers that are essential lot the texture in the final chewi ng gum 15
It is conterrpl ated that the above novel degradabl e polyners advant ageously

may be apilis ednaprebmﬁmmth&wésaﬁteﬁﬁahoﬁ% pRéhes ﬁﬂna&ts l:g;’g?ég)ounds
in the scope :

than polyisobytylene. .Accordingly, it is al so Wi t t he
i nventi on ¥R #ﬁb"‘“ﬁ&l‘?ﬁ’é‘?@%&%@‘ﬂ%ﬁr that follasriag ehewing ateom oteaesdine) and

s

pol y(s- cammﬂm&heenﬁmméﬂaiﬁﬁﬂ,aﬁgr’&wt&l q@%%g,raonat e) may be
applied as E"‘f nts_for el ast omeric conpounds suc
i sobut yl erf&" relaysi Eﬂ*réli‘“(%tw SPIEBATRE SpYventional rnonedégradatilecne

copol yﬁers;olmé:wmmé&amov@hmt,hﬂ; uﬂaﬂkmm the'dsB ¥ qdgalat e vinyl
| aur at e cog ¥mer and conbi nati ons thereof Thus, it s one Obj ectve of the

pr esent ion to provide a chewi ng gum base

Accordingly, the chewing gum base provided herein is a gum base which when
applied in chewing gum, renders the chewing gum more capable of undergoing a

20  physical, chemical and/or biological degradation whereby e.g. dumped chewing gum
waste becomes more readily removable from the site of dumping or-is eventually
disintegrated to lumps or particles which are no longer recognisable as being
chewing gum remnants. The degradation or disintegration of the gum base provided
herein can be effected or induced by physical factors such as temperature, light,

25  moisture, by chemical factors such as hydrolysis caused by a change in pH or by the
action of appropriate enzymes capable of degrading the co-polymers accordmg to the
invention.

Accordingly, it is one objective of the present invention to provide a gum base
30 comprising a degradable co-polymer consisting of e-caprolactone and §-

valerolactone and a terpolymer consisting of e-caprolactone, &-valerolactone and
trimethylene carbonate.



25 conprising pol y(E-caprol actonc-co-0"-val erol actone) ca pol yner, The
preparation of the poly(s-rapm actone-co-S-val erol actone) co-pol yner nmay
be performed by various suitable polynerisation proceXRsSEPTEMBER 2685 wel |
known in the art, e.g. by ring opening polynerisation (ROP) in the
presence of an appropriate 30 catal yst7Accordingly, in one enbodi nent
stannous octoate (SO nmmy advantageously be applied as a catal yst and a
| ow nol ecul ar wei ght al cohol (e.g. propylene glycol) as initiator to

pol ynmerise a m xture of s-caprolactone and S 22 SEPTEMBER 2005 8

val er ol act dMemABHIATE A0 dt ha3 beenifound possifile,i by agpdying Eudhor e@lpaBin@R &rco- 5-
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have a spe&¥ Pt mads wighout snpaing be reasdogien propertissmfche gam Hase and ithe ONe

enbodi 1@Nt chéwihB Suin¥aMd Fef subld RETREN A f, E 15 capr.ol actone in the
pol y( E- caprol act one- co- S—vz_al_stlalro act one) |s’?ﬁgﬁ?85i?lgﬁ%3bwp °9ﬁl’§§’ﬂ mol %

The nol pePPBAMEE &GP ap plestiqity (pstmadulng vodwelasticity (stoeageymedided)); eehigo| yner s
may e.g.  bgred ' ~Aanal ysi In,a farther
y €.9.  DereGfhRirThReAvaYoHE 303 bg;es?‘é%ﬂﬁhg‘@t 1 ¢ |P1“ﬁﬁ‘é§!fﬂ§1 Jpsliciey gre

enbodi nent the nol percentage of c-

capr ol achnBaRBErrs Hatare Fuentinh &y thedextwretih ther fimd chofing@um. 80 nol % i ncl udi ng
the range of 50 -70 nmol % such as the range of 55 - 55 ml| % In one
enbodi ment, the nol percentage of E-caprolactone in the

pol y( s}tapkiingemempletrdghythe shove soeh dyeradablapslyineRGudniita glious)§ mhdyksani se, i t

w il be apﬂgpq;g.‘iiatagd i1 ctrhgepu&%lg LNg Qum base according to the invention
advant ageously may (‘:"omég;ﬁrll se po y? s’-[c;fg? o?tlglc o Egﬁf%gvg?'@m‘ﬁ’@?oﬁ’wl wher ei n
the polyisobutylene. Accordingly, it is also within the scope of the invention that the

polymers poly(e-caprolactone-co-3-valerolactone) and poly(e-caprolactone-co-3-
velerolactone-co-trimethylens carbonate) may be applied as replacements for

20  clastomeric compounds such as isobutylene-isoprene copolymer (butyl elastomner),
styrene-butadiene copolymers, polyisoprene, polyethylene, polyvinyleacetate, vinyl
acatate vinyl Iaurate copolymer and combinations thereof.

Thus, it is one objective of the present invention to provide a chewing pum base
25  comprising poly(e-caprolactone-co-8-valerolactonc) co-polymer,

The preparation of the poly(s-caprolactone-co-3-valerolactone) co-polymer may be
performed by various suitable polymerisation processes which are well known in the
art, e.g. by ring opening polymerisation (ROP) in the presence of an appropriate
30 catalyst Accordingly, in one embodiment stannous octoate (SO) may
advantageously be applied as a catalyst and a low molecular weight alcohol (e-g.
propylene glycol) as initiator to polymerise a mixture of e-caprolactone and &-



nol percentage of &val erolactone is in the range of 1 - 99 nmol % i ncluding
the range of 20 - 60 nol A such as the range of 30 - 50 nol % In one
enbodi nent the nol percentage of 6-val erol actone i s al2GEPTERIBEBI208% 30 As
menti oned above, it is contenplated that a suitable gum base nay conprise
pol y(-caprol act one-co-S-val enl actone) kaving different structural
characteristics 22 SEPTEMBER 2005 9 such as nol ecul ar wei ght i ncl udi ng
nunber aver ular weight .(Ma) and .weight average | ecul ar_ . wei ght
- (Me). Accor%?%%ﬁ%uggnﬂgbﬁgmgﬁboaﬁﬁn%t °fdr%5 t?:h%%?’r‘?g P@?PF{F%%E‘E})“&E’GST"BT%Q to the

i nvention cesdpolaswae) Honeoers IpTsallac tamangiated thataks Holyaiaatons AYy Bg 2
ecular weight (M,) in the range of 5 10,000 -° 125, 000

nunber avera
g/ mol , i ncI‘ﬂg‘ﬁ?fﬁnﬂ’ﬁép?lmm?“smmﬂliwwpgwwil!iﬁéqqﬁas the range of
30,000 - 90,000 g/nmol, including the range of 40,000 - 80,000 glnrol. An

| mpor t ant ;ﬂ;eo}Logi cal feature for gum bases which are applied in chew ng
gum corpostt FHbRE sPareciptad thgt the sof persentegenf thampremers irethe Pglymetsofithed

herei n, t heprefeAmvidticn ANSbd indfi : t E*E‘?‘fi at which
the ratio 2‘ t he gt.or(,‘gll e r?toicli‘%s _ﬂgéltg%ﬁr?%ga%t %‘gé&#@aﬁl us G
(pl asti ci t yPndigigns.dn grder tophspindee dwaé: kaeologicah clhricteisticaoti the gufd’ basé

pol ymer s Fnctg ggrq’ Né. A lying a,.rh er sugh as
AR1000 frgaxx} lI ngftg&{?%"r‘lét?gsﬂﬁgl n Oﬂﬁ%ﬁ@&%ﬁfﬁmyﬁ%ma g‘t‘)rdi ng to
t he i nvent irawgec ofipmols percentygss yof sthe ciagividual tiomemers- fay abe advAtigRBety

co- pol yger %?Hédjg a glass transition tenperature (Tg) which is less than
0C. In usef enbodi nents, the glass transition tenperature of the
pol y(s-caprol actone-co-S-.val erolactone) is in the range of (-400 -

-800), ingludj.ng the ra of (-54C). - (-700). 20 The crystallinity nma
f)e de|)or es!se‘ﬁw?)I d‘?ﬂ%}%ﬁ%ﬁﬁ&ﬂ@%ﬁ?ﬁ%@%&%ﬁ%@ﬂ&%ﬁﬂ%& rr)[/)norr)ér .
Possi bl e bicogelymerainhg beaymbasisedrtd Havs laugrcificiablopataeie it aVAlor hé  Si X

nenbered cyclic ester, and tri _hyl cne carbonate (TMC), a six-nenbered
cyclic car %’6??&%5 us, in one exbodimmént of the {nvention, ﬁl(e m°} percentage of e-

15 caprolactone in the poly(e-caprolactone~-co-5-valerolactone) is in the range of 1 - 99

mol %. The mel percentage of the individual monomers of the synthesised polymers
may e.g. be determined by means of e.g. *C NMR-analysis.

In 2 further embodiment the mol percentage of e-caprolectone in the poly(e-
20 caprolactone-co-3-valerolactone) is in the range of 40 - 80 mol %, including the
range of 50 -70 mol %, such as the range of 55 - 65 mol %. In onc embodiment, the

mol percentage of e-caprolactone in the poly(scaprolactone-co-5-valerolactone) is
about 60 mol %.

25  Likewise, it will be appreciated that the chewing gum base according to the invention
adventageously may comprise poly(s—éapmlactone—co-&—valmlactone) wherein the
mol percentage of §-valerolactope is in the range of 1 - 99 mol %, including the
range of 20 - 60 mol %, such as the range of 30 - 50 mol %. In one embodiment the
mol percentage of d-valerolactone is about 40 mol %.

30

As mentioned above, it is contemplated that a suitable gum base msy comprise
poly(s-caprolactone-co-5-valerolactone) having different structural characteristics




As nentioned above, it is a further objective of the present invention to
provide a chewi ng gum base conpri sing

pol y(e-caprol act one- co- &al er ol act one-co- tri met hyl ene22cRPFEMBER)2005
Accordingly, in a further aspect the dggradabl e co-nononer trincthylene
carbonate is included in the polyner according to the invention. 30 22

SEPTEMBER
pol y(e- capkg%li]gg% g#g&i:(g&?[)ﬁg@i@g one a)t'rm%efnﬁ%cg]ﬁlé web%ﬂ’b%taé‘)i

ter pol ymer Wtea@raglgenpm nmghby(m)e Axigondinpiy; Nin ORE VA the

ol yneri sa e well.known jn the art. 5 In accordance
\?\A t% th:a |%§/§ﬁ??§%ﬁ' ?%g Mcordﬁ% gﬁ'&g@t’é’f‘ W&é@ﬂﬁﬁﬁﬂ@“ﬁ@m—%ol y(s-

capr ol act ondemmmcyaiaeinglaﬁﬁaﬁlﬁ SRrdgk | HBLANACRE nat i3 useful
99 noi _ % sucﬁﬁta{s-m?hgl r&}ange of°@20 - 80

rrb di nent f
e ° In?nni?’Bﬁ? 32 H§0 lrg?ﬁfa’gmglf‘d‘% thegmngm,pf 2,000 L0008 émol, pugly e ther ed
enbodl Ment rdnBe of Y0009 EE0N Sael, SoiiGARE Pin%&fwfodo ato'h%rq EF%h bonate) i s

pol y(e-capm act one- co- 8- val erol act ane- eo- met hyl e
about 50 mol % Also in accordance with the invention, the gum base may

conpri se p%yh@oﬁ@gﬁ%@ﬁmrﬁmﬁgfﬁﬂg%qﬁg&?ﬁe O%ﬁh%la q‘thh%-l ene carbonat e)

havi ng a nbl percentage of S-vale tone S HP ot %
i ncl udi ng FIRPISHIRGS 57 tho (lass gonsitien tenperaturec(TghsAb msemheneﬂngcae @lass0 - 50

not % 1d n Qﬂguﬁﬁegﬁ Perat® DAUNTBRL ek %ﬁ:ﬂtﬂgo wge hcifl gﬁval ercl act one

in the pol y(F-cVrol actone co- S—val er ne- co- e %gf)onat e) is
about 40 nBeduls fRdelrsticigd rod felpss mdumsrﬁemmnp) eepralwm& eStbigé

pol y(e-cap co-trirne ne Qar bonat e) may
i n usef ul ﬁejgrr{i)'gg% ?‘eﬁﬂtngqgg rlnﬁ %e rang@q%ﬁgg 5‘“?"‘&% Prcl udi ng

t he range WIWEEWMWWCMMMQDMAEWE - 15 nol % In a useful
enbodi nent, the not percentage of trinethylene carbonate in the

pol y(e- caprol act one-co- S-val enl act one-co-tri met hyi ene carbonate) is about

10 mlS-%hzg:eAgnh@dﬂmiemw gbovse sacating b Uhe inveltoednirises aCpoip(eh as
nmol ecul ar | b}ored folr ea&r‘\ sgem fic gum base. Accordingly,
in one enbotll rren ﬁlewilaff nc) co-polymer having a glass transition temperature

(Tg) which is less than 0°C. In usefnl embodiments, the glass transition temperature

of the poly(e-caprolactone-co-8-valerolactone) is in the range of (-40°C) - (-80°C),

including the range of (-50°C) - (-70°C).

20
{ The crystallinity may be depressed by incorporating chain branching or introducing a
co-monomer. Possible biodegradable co-monomers include 5-valerolactone (VAL), a
six-membered cyclic ester, and trimethylene carbonate (TMC), a six-membered
cyclic carbonate
25

As mentioned above, it is 4 further objective of the present invention to provide a
chewing pgum base comprising poly(s-caprolactone-co-5-valerolactone-co-

trimethylene carbonate). Accordingly, in a further aspect the depradable co-monomer
trimethylene carbonate is included in the polymer according to the invention.




gum base conprises a pol y(s-c aprol actcne-co-8 val erol act on&- co- ui net hyl eae
carbonate) with a average nunber nol ecul ar weight (M4) in the range of
10,000 30 150,000 g/nol. In useful enbodi nents the noi2sERrEMBERI2géE (M')
of the poly(s capzvl actone-co-8-val erel actone-co..trirnethyl ene carbonate)
Is in the range of 20,000 22 SEPTEMBER 2005 11 - 100, 000 ghnol, i ncluding
t he range of 30,000 90, 000 g/ nol, such s the range of 40,000 - 80, 000
g/mol. In farther useful enbodi nents, the gum base of the invention
conprises pdif (s PrEaRYeR aGéon@DW-mamnﬂ@eﬁmmm;rgL@mgﬂ%;ﬁe

car bonat e) uﬂd’ha@gde&,g It erature T f less than OC. However,
it is also wth -i;r%'_t he&sn?:égglg‘ﬁ%fé'gﬂgé %?ﬁ%ﬁfl% W%&g‘w%@@%%@ vagowsi ti on

t enper at ur PORYTERSAAR PIRsspesswhish and well ivemd® th-art.

val em act one-co-tri net hyl ene carbonate) is in the range of (-400C - (--80C,
i ncluding the range of (-50C) - (-75C). 10 As was nentioned a above, the

present Ji n@ﬁ%ﬁ%sﬁ@hﬂdﬁﬁh@ﬂﬁhﬁﬂ;ﬁ&ﬁ%&bﬁz iiﬂ&%@inamgh%gg guy
base conpri lIQ_ ol y(Fs rnj%fw ol act one- co- b-val crol act one co- pB? r or
conpri sing ‘%% Y -né’é%r‘% tong-so-tametylens) | acertomatedo- may | &f hyseme
carbonat e) euttiofiithetit®be ipHBWRMRIe of ]t - 49 preciated that in specific
enbodi nents 15..the co- pol f\-/lmer “and t?eh%%%g@rﬁrgwg&&fgﬂt‘ﬁeﬁe&’w be

conbi ned i AP B r-aEe PhAQréomol 8. du hipessentpprideied rliRRkRE:GR) LhLEAt Ur €S
or charact @ejcShtaEs - C ,’Elg:éﬂgl , sthere .is provided a chew ng gum product’
which is bgged o% t?\fg\%g;% ase'ﬁé aé%o&‘ iﬁ%}’éﬁ?“?‘ﬁ‘?ﬂqﬂﬁv‘@rﬁ-mﬁm-cb&

di scl o8®d Képethyleng carbenats drlativat §0 mol Yhe expressions "gum base" refers in

general to the water insoluble pact of the chewing germwhich typically
constitutes 10 to 99% by weight (preferably 10 to 50% by wei ght) of the

total chewAdsp gmmctqndmdeavdimnthe_(:hﬁ%ﬁ&, ggmm%asé%?llcggpgng t i_ca! ly

conprises gne oL, nore el astonmeri ¢ conpounds” whi ch may be Pof 5%9 etic or

natural orl a nt hetic
tur al SH%*%?'W%’%'“%%?-%B‘gnﬁmwmnm)m mo? per2fnesgent het

origin, fibfme,am‘tm% d n I hor .anounts of _m scel | aneous
ingred];éfent§ such as antioxigﬁ%?gygn?sggﬂo’g}aﬂf ding;tpe rangg of 20+ 60amali t hin t he
scope Of t fe SHFl &hiR Hie Ehat of 8 -gi0miNd%e Rade, spedifio AhbddeRedt Otk o)

percentage of 3-valerclactone in the poly(e-caprolactone-co-3-valerolactone-co.

trimethylene carbonate) is about 40 mol %,

The mol percentage of trimethylene carbonate in the poly(e-caprolactone-co-5-
20 valerolactone-co-trimethylenc carbonate) may in useful embodiments be in the range
of range of 1 - 50 mol %, including the range of 2 - 30 mol %, such as the range of 5
- 15 mol %, In a useful embodiment, the mol percentage of trimethylene carbonate ip

the puly(suprnlacmne-co-ﬁ-vnlerolactonc-co-trimethylcne carbomate) is about {0
mol %.

25
As mentioned above, a structural characteristic such as molecular weight may be
tailored for each specific gum base. Accordingly, in one embodiment the chewing
gumn base comprises a poly(s—caprolactonc-cu-ﬁ-valerolactom-co-ﬁmdhylcne
carbonate) with a average number molecular weight (M,) in the mange of 10,000 -
30 150,000 g/mol. In useful embodiments the molecular weight (M,) of the poly(s-
caprolactone-ca-8-valerolactone-co-trimethylene carbonate) is in the range of 20,000



degr adabl e el astoners co-pol ymer pol y(caprol act one-co-b-val erol actune) and
30 terpol yner pol y(caprol actone-co-S-val cm acwne-co..trinethyl ene
carbonate), contains a proportion of non-degradabl e piSERFEMBERI288% oner s
andl or resins which may be of naturaljjor synthetic origin. The proportion
of such nondegradabl e 22 SEPTEMBER 2005 12 pol yners nay be in the range of

1-99% by Weilgf000 phudlgineBdingehd BRgE0LI0 fod O9 @Qo/q %ﬁ’htsﬁ %'?P"tc ﬂ%ﬂg& %3]% |r 2 t he

range of 1 ht In this conteéxt use

i ncl ude, 8{’%@5{ %8&3 P?ﬁlted to, synthetic 5 elastonmets listed in Food and
Drug Adm nistration, CFR, Title 21, Section 172,615, the Masticatory

Subst ances, Synthetic) such as polyisobutylene with a gas pressure

fu i i i )
chr omat ogr ip Atheresy hmb@djmeml the Uhatt bael @&elﬁv&fﬁgng%%?;p bout 10, 000

to about 000 |§_ ding the ran e of 50, 000

i sobuty ene |sopr 3’8% IQF?FE'F‘ yieps sethiopaty) whya @Ihsstﬁﬂnaﬂoﬁne

copol ererStem;:gmt\iﬂavn‘gﬂgfsésyrtgﬂpoa@ B &' ald 9s,0f about 1:3 to about
3:1, pol ylsoprene pol yet yl ene, polyvi n’yp &t g?th i IS"SE%t"é‘t@ﬂw nyl

| aurate coff¥ rthas the Wlﬁﬁgﬂmmlmhaumgtameryo%_c@‘mh@gg ﬁ"*% to about

50% by wei giidm 45% ght of the co
conbi nat i ons here&?'@ﬁgi’J ?t;l:lqgm cagmoﬁ H\@?}é”"ﬂ&?degt(& € -c()-Bﬂ?m)e in a gum
base a syrmﬁadmgﬂmlmgeocrﬂlssoﬂcjlq\ngnm_a hi gh nol ecul ar wei ght and a

| ow m)lI[ ecul ar-wei ght el astomer, Presently preferred conbinations of
synt hetic el astonmers include, but are not Ii m' ted to, polyisobutylene and

st yr ene- bUuAs tiag BeantiBAdd b BBV yﬁ@gg?@@ %on% rgngﬂ%pol | sobutyl ene and
uty

i sobut yl ene-i soprene copol ynmer tedh of

pol yi s obut‘)?F‘é’Hé‘ng §t°§‘F‘€W6 250 bage mwgmmmmmm%,ad rene

copol ynmer ,eq Ol I ndi vi dual nthetic polynmers In ‘adm xture
with pol yvi nyI aée?at g&pﬁs%lpo%efma?ﬁﬁilfmﬁdﬁ%’@f@m mthxlcne

respect i v&RLPORR temo&msr Hosreeaf it wil béls ?ﬁ&mﬁ@&mﬁs RQREGH
n Food ané3 Dr ug mn| stratlon

el ast r ners |

CFRS T Zhézfl:fd{ spl‘IE ‘tnlqgn %ﬁ“ﬂ%‘m}?l : 2pRgeushy bosimbingdcos m bhet ur al
Veget abl e TP $9'achieet spicig rhatlapial feattbiog, cﬁgﬁg@ﬂg@ﬁ ed or
i gw d | agﬁﬁ}o@lggdggwng ‘:ﬁd Oéudﬁﬁérm@ﬂsubase; gum; i nc u% ngdlﬁ%ffhﬁgfﬁeg, | echi

caspi, ctw on the gum base according to the
invention which is disclosed herein.

20  As used herein, the expressions "gum base" refers in general to the water insoluble
part of the chewing gum which typically constitutes 10 to 99% by weight (preferably
10 to 50% by weight) of the total chewing gum formulation. Chewing gum base
formulations typically comprises one or more elastomeric compounds which may be
of synthetic or natural oTigin, one or more resinous compounds of natural or

25 ' synthetic origin, fillers, sofiening compounds and minor amounts of miscellaneous
ingredients such as antioxidants and colorants, etc.

Thus, it is within the scope of the invention that the gum base part, in addition to the
degradable elastomers co-polymer poly(caprolactone-co-3-valerolactone) and
30 tef-polymer poly(caprolactone-co—&-valemlactone-co-himcthylene carbonate),
contains a proportion of non-degradable polymeric elastomers and/or resins which
may be of natural or synthetic origin. The prui:ortion of such non-degradsble



massar anduba bal ata, sorva, perillo, rosindinha, massaranduba chocol at e,
chicle, 30 nispero, gutty hang kang, and conbi nations thereof. The
preferred synthetic elastoner and natural el astoner CRrSEPREMBERQENS vary
dependi ng on whether the chewing gumin which the base is used is adhesive
or conventional, bubble gunxt or 13 22, SEPTEMBER 2005 regular gum as

di scussed below. Presently preferred nﬁ ural el astoners include

j el ut ong, [ uba and, sorva. However, it is also
cont enpl at ?3'[){}%%% mgﬂ%éi%{h%{}g&%g 3%@%?°$h@@h@smm@% byto the
i nventi on vérigHt sedngsrin sies dRabey/4fEH0CS0Y; BY Aefghfe- co- S-val enl act one) and/ or

pol y(s-caprol act one-co- S-val em act one-co-tri net hyl ene carbonate), may
advant ageously further conprise elastonerie or resinous polyner conpounds

O 2 ¢ el pameseeoicll iR v B 3381 el B RS T o

context .the, terns envjronnmental ly or biologiéa
conpoundls FRFOmET; BWFaRg apd By g Aeiministatioan CER)WDitle (21, Sédtivn Homisng the

chewi ng gumie Masticafep! ks hysj ca hem.cal and/ or

bi ol ogi cal cdegr adat %ﬁ@%&?&‘%%ﬁ?&%ﬁ%ﬂ%ﬁ%m B Mesvmes nore
readily rEgraeephy eavsiage mdlccilanpreightdn the rye RF WBbkey 100060 B eor at ed
to | unps Oppoke Ottf(ijdd ?&Hﬁ?}l Qheare nofl reco an_abl e asl‘f’)%(imng}chevm ng
gum r emant s. T]E?’ egr ada |%n of "4 sT n?‘ggﬁé\tt?(ﬂ%?’@o’ d1bHtYiRngrisptubdee

ItOOI ymE;GS Cﬁﬁ?mf mledaﬁbmbﬂ,gme‘*bh%diléhv Sdotgaxbmfe?scé.%! %aﬁﬂ%fkéfri-r‘e- _ :
enper g ur . : . chem.,cal factors such as hydrolysis
caused by gu%hang%ﬁogtugsl—%b%?&? %/%gpoéf??'rlorf"’ BFFA¢ el yethplene. cpalyvinglegr adi ng
t he. pol ynetestat, vinyt dvetatessinfyli laueatd) esholyair . IHavRf 4 PRy PRUHEL gnents 20

of the gu Lronmental |y degradabl e or bi 0degradabl e pol yners.
Accor di ngqu#aggi“?%%ug%ééa%r&@h cﬁd%l? foteafe by e ghs of thet cepblymer, and

bi ol ogi cal ¢ombisagions hetebf € chewi ng gum base pol yners which can be applied in
accordance with the guru base of the present invention include degradable
pol yesters, polycarbonates, poly 25 eater am des, polypeptides,

homapdly et $s ef. ecommondn ithe idusthy &5 cdivd %S h " ' i ncl udi ng
derivativ reﬂ%hsuc protein ﬁﬁyé%r%gﬁ eis}gtae ?}r?ghr}faqs{r?émé zero
ar

e.q,
hydr ol ysat e. Pﬂalsaﬁsvéq‘%t 30d A lodrmelegular-wright slastomes | Rreenfipl yest er
pol yner s irtfaired dohpindiiony Wfysyarhea el nils FRFudR TR gr'ecyﬁg{ ilﬁm?e%t ers such as

lactide, polyisobutylene and styrene-butadiene, polyisobutylene and polyisoprene,
polyisobutylene and isobutylene-isoprene copolymer (butyl rubber) and a
20  combination of polyisobutylene, styrene-butadicne copolymer and isobutylene
isoprene copolymer, and all of the above individual synthetic polymers in admixture
with polyvinyl acetate, vinyl acetate-viny] laurate copolymers, respectively and

mixtures thereof.

25  Useful natural non-degradable elastomers include the slastomers listed in Food and
Drug Administration, CFR, Title 21, Section 172,615, as "Masticatory Substances of
Natural Vegetable Origin" including natural rubber ¢compounds such as smoked or
liquid latex and guayule and other natural gums including jelutong, lechi caspi,
massaranduba balata, sorva, perillo, rosindinha, massaranduba chocolate, chicle,

30 mspero, gutta hang kang, and combinations thereof The preferred synthetic
clastomer and natural elastomer concentrations vary depending on whether the
chewing gum in which the base is used is adhesive or conventional, bubble gum or




glyrolide, trimetbylene carbonate, S-valcrolactone, P-propiolactone and e
30 caprol actone. Such degradabl e pol ynmers may be honopol yners or

copolymers, including block polynmers. 22 SEPTEVBER 20Z3EPTEMBERCE® dance
with the invention, the chewi ng gum bdse conponents which are useful may

I ncl ude one or nore resinous conpounds contributing to obtain the desired
mast i cat or yePHBpeem) s disqussed thelogy. Fresphtds tpeefeZ@l SarQl B3R ShqRL S of the
gum base cg .t&ﬁﬁk Ir1%ﬁaaggrﬁgent ontext, useful elastomer plasticizers
i ncl ude 5 yntﬁ e T S HoOEa B Yyl acetate (FVAc) having a GPC
average nol ecular weight in the range of 2,000 to about 90,000 such as the
range of 3,000 to.80,000, and natural resins such as natural rosin esters,

often refe ogﬁv?roitﬁﬂégwwwweﬁlhgﬂh@mmembw ers of

part| al by hy dnogenatiod LBEhSmpdby GBHAL cERbRLSH QLaRRIEI S TESI 0,

gl ycerol esters of partially dineri's
oil rosins P°%§1W@WPNQ%$-W@nW@]ehy hy degseaiaad)ed rpa{ag,s, met hyl

eaters of a4A8 ' ydrogenated nethyl esters of rosins:

pent aeryt hr i toﬁggqs“fqgrs ohgljé oS %glggff'ﬁ‘é? oL EERRks palunefRempeyndsowhidh i ncl ude
synt heti ¢ f@ghvisoraeanitallyorberipsiadly degaddige.der i ved from al pha- pi nene, , beta

pi uene, and/or d-linonene, natural terpene resins; and any suitable

conmbi nati ons of the foregoing, The preferred el astonmer 15 plasticizers wll

al so vity bepepuisay contekiithe 1986 ichviforfiRBlalIg i%&%ggi%%e L %{&erbegf

el ast oner (RS ed Chewi ng gum baSe for _ sired,

i ncl ude one r%nnggééisafsd$°e$§7"f”é&tgﬂﬁ B SCOPRINGDNS yhicl, afennbirasing neagnesi um

and cal ci uwshewingoenat d3 capslilel Bf 2Rdsebibad upgh, Ll tone,. silicate

conpounds %ﬁg ne%neqs}%(% aﬁ%lr]ri %j u%hyg{mﬁl cat e@ﬁ%’gﬁrnb’:ﬁfﬂ? ay,

al umi ni um oxI 0&, "&i 1T eT UM Uk iFYEPeq FhEwing gumi wasto cdemes nmore- readily and

tri-cal ci ummpbable fataeshe itk lofl REPIRObY 1P ed hg; od, . and conbi nati ons
' e i |20 tdecnatural "85 8hi c fibres

t her eofs M&& | ers/teﬁéturi sera, may al so J
such as frult vedetabt® oof IPBeE Secognisibie ssibeing cheiing gom ramtameanhaat i ons
thereof . Abgmdatibrhardisiteption 6f fich SHPAABR pe ' e i ngredi ent; which
sofas the tg,uqr{ﬂ 1J'o:éalsie or ch]gavm' ng gum for mul ﬁ?ﬁ%lﬁa%%%q%necﬁg%& es, fats,
oi l's, enulsiHPEFY iactors such as temperature, light, moisture, by chemical factors such as

hydrolysis caused by a change in pH or by the action of enzymes capable of

degrading the polymers. In other useful embodiments all of the polymer components

20 ofthe gum basc are environmentally degradable or biodegradable polymers.

Accordingly, suitable examples of additional eavironmentally or biologically degra-
dable chewing gum basz polymers which can be applied in accordance with the gum
base of the present invention include degradable polyesters, polycarbonates, poly-
25  ester amides, polypeptides, homopolymers of amino acids such as polylysine, and
proteins including derivatives hereof such as e.g. protein hydrolysates including a
zein hydrolysate. Particularly uscful compounds of this type include polyester
polymers obtained by the polymerisation of one or more cychic esters such as lactide,
glycolide, trimethylene carbonate, S-valerolactone, P-propiolactone snd e

30  caprolactone. Such degradable polymers may be homopolymers or copolymers,
including block-polymers.




30 surfactants and sol ubiliser<a. 22 SEPTEMBER 2005 15 A gum base

formul ati on may, in accordance with the present invention conprise one or
nore fats e.g. tallow, hydrogenated tallow, any conpl e2&EPTEMBERR20Sal | v
hydr ogenat ed anal fats, conpletely hydgogenated and partially hydrogenated
vegetable oils or fats, cocoa butter, degreased cocoa butter, glycerol
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cheW| ﬁase V\/nﬁ spreparl ng.chew ng gum conn T with the
pr esen i r?vaé" FFen 4 flEOY%H?ReBﬂ'&EI"}‘ the; geecifiecpplication) andtappihe ofpe ofax nay be
used, suclrla®nien(s) being astge ri ce bran wax, polyethyl ene wax, petroleum wax
(refi ned paraffin and m crocrystalline vvax), paraffin, bees' wax, carnauba
wax, 30 and candelilla wax.

A chewing gom base formulation may, if desired, include one or more
fillers/texturisers including as examples, magnesiwm and calcium carbonate, sodium

20  sulphate, ground 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.

25 The fillers/texturisers may also include natural organic fibres such as frujt vegetable
fibres, grain, rice, celiulose and combinations thereof.

As used herein the term “softener® designates an ingredient, which softens the gum

base or chewing gum formulstion and encompasses waxes, fats, oils, smulsifiers,
30 surfactants and solubilisers.




16 22 SEPTEMBER 2005 Furthernore, the gum base formulation may, in
accordance with the present invention, conprise colourants and whiteners
such as FD&C-type dyes and | akes, fruit and veget abl e228XPTEMBER 2005 ani um
di oxi de and conbi nati ons thereof. Furgber useful chew ng gum base
conmponents include antioxidants, e.g. butylated 5 hydroxytol uene (BHT),
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I nsol ubl e gum base conponents, a generally water soluble part corrprl sing a
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fl avour i ng agent Sndgs of & Tatty pids, f‘%Ps‘C“’cﬁF%md\gca@emﬂ estersnef ng
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sweeteners typically c I tute from about ‘ght of the
& Ed-Steara S5 ]0 %.‘un hydroxylated lecithin, glycm:ol monostearate, glycerol

triacetate, fatty acids (e.g. stearic, palmitic, oleic and linoleic acids), propyigallates
and combinztions thereof are examples of conventionally used emulsifiers which can

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

25 Waxes are conventionally used for the adjustnent of the consistency and for
softening of the chewing gum base when prepating Chewing gum bases. [n
connection with the present invention any conventionally used and suitable type of
wiax may be used, such as for instance rice bran wax, polyethylene wax, petroleum

wax (refined paraffin and microcrystalline wax), paraffin, bees' wax, camauba wax,
30  and candelilla wax.,




22 SEPTEMBER 2005 17 chewing gum nore typically about 20 to about 80% by
wei ght such as 30 to 60% by weight of the gum Useful sugar sweeteners are
sacchari de-cont ai ni ng conponents comonly known in 5 RASEPTEMBERZOESUM ar t

i ncluding, but not limted to, sucrosqg dextrose, maltose, dextrins,

trehal ose, D-tagatose, dried invert sugar, fructose, |evul ose, gal actose,
corn syr ufFusthérntlss, @hadphhiebdskk s i natiopn. .Sorbitol can be
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saccharin amdbpresesvatiabd.s, cyclamic acid and its salts, glycyrrhizin,

di hydrochal cones, thaumatin, nonellin, sterioside and the |like, alone or
in conbination. In order to provide |onger lasting sweetness and flavour
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t
r
by weilght THISHABEPUS Mervdicats fuch @s snsioxidartasolerats, ere. ar e i ncl uded, the usage
| evel of the encapsul ated sweetener will be proportionately higher.
Combi nati ops, of . sugar and/or non-sugar sweeteners can be used in the

chewi ng gdmPEFIRS| offape feerdatipn eomprises, dansidition to the above water-
msojuble gum base compogents, a generally water soluble part comprising a range of
chewing gum additives. In the present context, the term "chewing gurn additive” is
20 used to designate any component which in a conventional chewing pum
manufacturing process is added to the gum base. The major proportion of such
conventionally uscd additives are water soluble, but water-insoluble components,

such as e.g. water-insoluble flavouring compounds, can 2lso be included.

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

30

Suitsble bulk sweeteners include both sugar and non-5ugar swestening cormponents.
Bulk sweeteners typically constitute from about 5 to about 95% by weight of the




18 22 SEPTEMBER 2005 with the invention. Additionally, the softener may

al so provide additional sweetness such as with aqueous sugar or alditol
solutions. If alowcalorie gumis desired, a |ow cal c2SEPIFEMBERG0Sgent can
be used. Exanples of 5 |ow caloric bulking agents include polydextrose,
Raftilose, Raftilin, fructooligosaccharides (NutraFlora"), palatinose

ol i gosacchahewg zudlfford ares (e, g. Sun Fiber) or indigestible
dextrins (e.g F?bgg?lsolo) . %cﬁgéﬁu?h%?“n@t“ﬁ WB&P’GPE"&S‘H@HRBHQO &0%ity can be
used. 10 Fo¥ighépftdnaumg gum addi ti ves which may be included in the chewing

gum according to the present invention include surfactants and/or
sol ubilisers, especially when pharmaceutically or biologically 'active
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reference I's %ﬁ'é“%&“ﬁ T Ecwdingy but agy kimitedidn, Sidebat afef©oskb mdlickd

e O el - Cabi 63-64 (1981 dth
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lists of roved fqod emulsifiers _

cati oni c, erﬁ%ﬁé‘rai“gdb?mFﬁaﬁl“%ﬁt'@%ﬁb@bﬁmsers can be used. Suitable
solubilisezs include |ecithin, polyoxyethylene stearate, polyoxyethyl ene
sorbitan f§  esters, fatty acid salts, nono and diacetyl tartaric

tiy .aci
acid est ersor%'¥°lrﬁ3% © B3d didoponeddesetotercOthid wsefil nbpbigar fbdisnerint 11 ¢ acid
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of fatty aci,ds, polyglycerol esters o

i nt er est e?hyﬁwg%%twﬁchmmm&(ﬁﬂﬁﬁL,iswbum)&ﬁxﬁag%{@g?(& AeBipeS0di UM
| auryl sulslodeadrén aisbiagidy t an esters of fatty acids and polyoxyethyl ated
hydrrgenated castor oil (e.g. the product sold under the trade nane

CREMOPHOR), bl ock copol yners of 25 ethyl ene oxi de and propyl ene oxide (e.g.

products sukllinteeey aldR49 . PEURONI C. and POLOXA. MER), pol yoxyet hyl ene
fatty§§l cohgl et hgjr}s, polﬁ%gﬁlpﬁf tsecaé’oails&r‘?ca‘ﬂ?#&{qni%eﬁﬁﬂ@bmeﬁm sorbi tan

P et s A gD ST
for inst agﬁﬁpol yoxyeth I'ene 8"?{51'?(3. .P?i. %Woiﬁm : 8t ear at e,
the pol yofYRARY 8 sndofssaie sheeytictaidihyeinitionks) thalf, fubfeti20e Name
TVEEN,  f Obtefida B thEMiEN alone or in combination. In order to provide Ionger lasting
sweetmess and flavour perception, it may be desirable to encapsulate or otherwise
20  control the release of at least a portion of the artificial sweetener. Techniques such as
wet granulation, wax granulation, spray drying, spray chﬂlmg, fluid bed coating,
Coascervation, encapsulation in yeast cells and fibre extrusion may be used to
achieve desired rclease characteristics. Encapsulation of sweetening agents can also
be provided using another chewing gum component such as a resinous compound,

Usage level of the artificial sweetener wil] vary considerably and will depend on
factors such as potency of the sweetener, rate of release, desired sweemess of the
product, level and type of flavour used and cost considerations. Thus, the active leve]
of artificial sweetener may vary from about 0.02 to sbout 8% by weight When
30  camiers used for encapsulation are included, the usage level of the encapsulated
swestener will be proportionately higher. Combinations of sagar and/or non-sugar
sweeteners can be used in the chewing gum formulation processed in accordagnce




22 SEPTEMBER 2005 19 20 (nonol aurate); TWEEN g0 (nonool eate), TWEEN 40
(nonopal mtate), TWEEN 60 (nonostearate) or TWERP 65 (tristearate), nono
and diacetyl tartaric acid esters of nono and di gl ycexisteTEMBERGEMS e fatty
acids, citric acid esters of nono and13di gl ycerides of edible fatty acids,
sodi um stearoyl l atyl ate, sodium |l aurylsulfate, 5 polyozyethyl ated

hydr ogenat sdthakes inventininl AdbitiosdE0me syfiBe midly aBb nd
’ I ﬁﬁ%@ﬂ#ﬁle?“s'%ﬁ%ﬂ i ser may

propyl eneo>s<li§ge aﬁ@n‘g pol yoxyet hyl ene fatty al coh
either be™f&f A0S sigshooalditel souBietsat i on of several conpounds. In the

presence of an active ingredient the chewing gumnmay preferably al so
conprise a_carrier knowm in the art. The chewi ng gum according to the

present i nifélewsalors gumis desied,cr lowealogie ubking agent dag be usddn L sfi ncl udi ng
nat ur al § angwsy i C ouf.j.ngs L. 1N the form hatural vegetable
conponent s, ess%yr%ﬁal b‘ﬁo!lu?‘é, uiésenc%%@%xtﬁ’%%@@%o 058, ncRailing aci ds
and ot her Buitealignmeshariien bMNutaiFlei®)e cpilathosde oligii@naideb: | Suar | es of
l'iquid 15 )ng%%x%e ed Sfl;yougi ngs i ncl.ude coconut, coffee, chdcol ate,

vani | 1a, gPapaY i @5 SEpdibr)) oy indizesile ifextring (e oFibeeol®) Haweterar ona,

honey ar onetherfl@abalbric-BalkitiiseentGa® heYedhazel nut, al nonds, pi neappl e,
strawberry, raspberry, tropical fruits, cherries, cinnanon, peppermnt,
W ntergreen, spearm nt eucal yptus, and mnt, fruit essence such as from

appl e, 10pedFurthpe 2hdwing t fabak ey S - er . pi neappl e, 20
and pl um essence. Thg essentd%rﬁ:a"[es ?_P:Iﬁgtpi%trl\acyl Egeﬂg@%%&é?%ﬁﬁ? é‘g‘ﬁ@gﬁ By
ment hol , %%anﬂaﬁ?ﬂﬁprﬁmwmqn inelydepsurfactants sed/ot bolukilisees dspeck B’ Oi | |

Ty Do a nar o TPl pf Hbl B el A e PSS A St ably i n
the form dYPea ffofigactanty fc 88 used gk sobdilserscimbi chavingngurh hemgisitibae particle
than |3 - rGR o H8pfiof ek @it Wt Db G b e eThe
nat ur a%l]" H%R&HW?FQ"- Rpeetik pnd Angregzende Gehiets, pagen@S-PR(I9BL) MydSthe GsisS T om
Bgents | nop ug Seaqmen, Smld e B kil cotbfiel e, Sifomaber ry and
r aspber r y 2mphotepmpE\BERIopFOslubilisers can be used. Suitable solubilisers include
lecithin, polyoxyethylene stearate, polyoxyethylene sorbitan fatty acid esters, fatty
acid salts, mono and diacetyl tartaric acid esters of mono and diglycerides of edible
20  fatty acids, citric acid esters of mono and diglycerides of edible fatty acids,
saccharose esters of fatty acids, polyglycerol] esters of fatty acids, polyglycero] esters
of interesterified castor oil acid (E476), sodium stearoyllatylate, sodium lauryl sul-
fate and sorbitan esters of farty acids and polyoxyethylated hydrogenated castor ojl
(e.g. the product sold under the trade name CREMOPHOR), block copolymers of
25 ethylene oxide and propylene oxide (e.g. products sold under trade names
PLURONIC &snd POLOXAMER), polyoxyethylene fatty alcohol ethers,
polyoxyethylene sorbitan fatty acid esters, sorbitan esters of fatty acids and
polyoxyethylene steraric acid esters,

30 Particularly suitable solubilisers are polyoxyethylene stearates, such as for instance
polyoxyethrylene(8)stearate and polyoxyethylene(40)stzarate, the polyoxyethylene
sorbitan fatty acid esters sold under the trade name TWEEN, for instance TWEEN




20 Various synthetic flavours, such as mxed. fruit flavours may. al so be
used in the present chewing gumcentres, As indicated above, the aroma
agent may be used in quantities snmaller than those cEIWSERTEMBER[2MSused.
The aronma agents and/or flavours may ;be used in an amount of from0,01 to
about 30% by weight of the final produtt 5 depending on the desired

intensity e flavour us ef erably, the content of
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conposi t i 0A0 (inenasteerate)odWEBN 65 @riftéaeth ) fhofs Bad STRR 'é,lmqnﬁ LiSes a
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teeth suc yiBsbi e Rt 5,9&, ds, ¢ bl e af rel easing urea
during 15“3'?3\/\5 2‘%: Exanpﬂﬁe?*of éﬁ@ygﬁg@aﬁ%ﬁ%s qﬁbé{ %ﬁﬁyo?‘ﬂ‘ﬁgents

i

adj ust i ng PHs CATPARd @ fomghination of neverall eompminds,, In hechremeagf i Ni ¢ aci d,
succinic a@ﬁd,,',{g,%é" el eof or salts of citric acid,
'“Q*“""&*““aﬂéé’%‘:’@ ?'g“é’ﬁ’é?é‘{aglé’t ¥ DmPLise a saien kBeWR hci d and

tartaric acid, malic acid,

glutaric dbr artand accept abl e bases, such as carbonates, hydrogen

car bongt es, phosphates, sul phates or oxides of sodium potassium anmonium
20 magnesi um or cal cium especially magnesi um and cal cium The gum centre

of a coat etheciiewingozugu ascoadiog todtba presenttifienti sty 81aY icomtamdRoY g form
shape or GFBRS rmts the chewn um centre to bé coated using
any convglntiona Q%%%?F“ﬁ%%&%&??ﬁ%éﬁ%"%gﬁ%% §8nit thet foomnely be e. g,

in a for mmaBiryaregetpbld dompomenty) ebiential cﬁls,%kﬁéﬁc@ﬂﬁﬂﬁi%%o%&sﬂflﬁle : t:a(r:mi(l oﬁ

tablet, a,ciadnkqg lLile a..pill. a ball and a sphere.
will now be descrolﬁlbegﬁsn F%r?aﬁﬁbﬂgatﬁmgaﬁtfﬁ’épml?-(ﬁﬁ“WQ!ﬁwﬁMPidm ting
exanpllés and pPrgercdsllavouringsninBd® 2oSaRt KYBER ck08at Lvizifls, grapa@s G and
¢ d f £l ; t hesi sed | yi sobut yl
an(d) vesiiSe !:ﬁﬁ?%%‘i,ohqé b, e ax%gna,y 'h?xrcl)eyuar%mea? epeanut, walnut,
cashew, hazelmat, almonds, pineapple, strawberry, raspberry, tropical fruits, chemies,
cinnamon, peppermint, wintergreen, Spearmint, eucalyptus, and mint, fiuit essence
such as from apple, pear, peach, strawberry, apricot, raspberry, cherry, pineapple,
20 apd 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 mentioned above.

The chewing gum flavour may be a patural flavouring agent which is freeze-dried,
25  preferably in the form of a powder, slices or pieces of combinations thereof. The

particle size may be less than 3 mm, such a5 less than 2 mm, more preferred less than

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

agent may in a form where the particle size is from sbout 3 pm to 2 mumn, such as

from 4 pum to 1 mm. Preferred patural flavouring agents include seeds from a fruit
30  e.g. from strawberry, bleckberry and raspberry.




substitutes (PIE sub.1, PIB sub. 2, FIB sub. 3 and PIE sub. 4) including
the two standards of FIB 1 and FIB 2, 5 Fig. 2 shows G vs. osc. torque
(mcro Nnm for gum bases shown in Table 4 plus addi ti2sEeirEMBERVENt | onal
gum bases, Fig. 3 shows tan (d) vs. ogg. torque (mcro N.nm) for gum bases
shown in Table 4 plus additional 2 conventional gum bases, and 10 Fig. 4

shows G V/are&é C t hesi sed ol yi sobbut yl ene
substitutes and %y%(ttgur e ‘ggﬂgb%%hl\%n%%&W%WI may |5‘E§ L “{ﬂdelsleﬁucl y

applied butPWelitlﬂbb‘mﬂgl mumbcmm nAs gﬂmtbdaﬁovihﬂ;eedr@}ﬁig 4 of chewing
gum base i ﬁgg base t @i dié conpri ses app XI ma 1 3-30% of
the total ter| a gﬁ? 8 ¥ °2€Pﬂpﬂoﬁgfngcmdtwlfhnaué FEB)
factions dmaﬁrehemgiwmcemubaﬁommhb b ently applied
as el asgo nr]] ﬁse, was anal ﬁ:ﬁeg %ggﬁﬁaﬁﬁg%ﬁ?@ #Fé‘fogr aphy

( SEQ) (se %}‘ % Aesiee WRAPRSIE Ofi Fagraremml v orcavpamied. Briferdiay, 1Rt B

consi st ed odnta:trﬁﬁaecimﬂh Wt lis & WRirslpe ul ar. ,
andaa pol ydi sper5| ty Fg%%g%/ecby a?‘ﬁ%tgc’?ﬁ“ttﬂ@l range of

about , 000 %
15-2. 2. 25 E“’i" SEC Mol ecul ar wei ght data of currently applied FIB
el astoners Sarrple Vvh MN PDI (Mw M) FIB 1 27,000 58,400 2.15 FIB 2 139, 800

59, 200 1. 4% E)%A Preparation of polyisobutylene substltutes 22
SEPTEMBER ent thE! chemng gum compasition comprises a phammucauy or

10 biclogically active substance. Examples of such active substances, a comprehensive
list of which is found eg in WO 00/25598, 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 vavity and
the teeth such as hydrogen peroxide and compounds capable of rel.easmg urea during

15 chewing. Examples of active substances in the form of agents adjusting the pH in the
oral cavity iaclude: acids, such as adipinic acid, succinic acid, furnaric acid, or salts
thereof or salts of citric acid, tartaric acid, malic acid, acetic acid, lactic acid,
phosphoric acid and glutaric acid and acceptable bases, such as carbonates, hydrogen
carbonates, phosphates, sulphates or oxides of sodium, potassium, smmonjum,

20  magnesium or calcium, especially magnesium and calcium.

The gum centre of a coated chewing gum according to the invention can have any
form, shape or dimension that permits the chewing gum centre to be coated using any
conventional coating process. Accordingly, the gum centre may be e.g, in a form

25  selected from a pellet, 2 cushion-shaped pellet, a stick, & tablet, a chunk, a pastille, a
pill, a ball and a sphere.

The invention will now be described in further details in the following, non-limiting
examples and figures wherein




Pol y(s-capmnl act oac- co- S-val em actone) (denoted pol y( CAP-cv-VAL) was
prepared 5 with a feed ratio of 60 awl % 8-caprol actone and 40 %

S-val erol actone (60 CAP: 40 VAL). 22 SEPTEMBER 2005
Pol y( E- capr ol act one-co- S-val erol act on?- co-trirnethyl ene carbonate) (denoted
pol y( CAP- co- VAL- TMC) ) was prepared w f a feed a ratio of 50 nol % s-

caprol acto % S-val efol actone and 10 nol % trinet hyl ene carbonate.
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Fig. 2 shows G’ vs. osc. torque (micro N.m) for gum bases shown in Table 4 plus
additional 2 conventional gum bases,

Fig. 3 shows tan (d) vs. osc. torque (micro N.m) for gum bases shown in Tabje 4 plus
additional 2 conventional gum bases, and

Fig. 4 shows G* vs, osc. torque (micto N.m) for synthesised polyisobutylene
substitutes and mixture hereof, |

EXAMPLE |
Evaluation of preseatly applied butyl rubber in chewing gum base

The clastomer portion of chewing gum base in a standard gum base typically
comprises approximately 3-30% of the total material, and often consists of two
polyisobutylene (PIB) fractions differing in molecular weight. A sample of PIB
presently applied as elastomer in gum base, was analyzed by size exclusion
chromatography (SEC) (sez Table 1). The low molecular weight compo-nent of the
PIB consisted of a material with a weight average molecular weight, Mw, of about
60,000 g/mol and a polydispersity (PDI) that varies in the ragge of 1.5-2.2,

TABLE 1: SEC Molecular weight data of currently applied PIB elastomers
Sample Mn Mw PDI (Mw/Mn)

PIB ] 27,000 58,400 2.16

PIB2 39,800 59,200 1.49
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FIBsub. 21 AC P o y( -601650,780 11.44 A -co-VAL-TMC) PIB sub. 3 P
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EXAMPLE 2
Preparation of polyisobutylene substitutes

Poly(a-caproIactouc-cu-ﬁ'-valerolactone) (denoted poly(CAP-co-VAL) was prepared
with a feed ratio of 60 mol % ¢-caprolactone and 40 % S-valerolactone (60 CAP:40
VAL). Pnly(s-caprolactune-co-S-vnlerolactone—co—uimethylcnc carbonate) (depoted
Poly(CAP-co-VAL-TMC)) was prepared with a feed a mtio of 50 mol % e-
caprolactone, 40 mol % &-valerolactone and 10 mol % trimethylene carbonats,

The samples indicated in the below Table 2 were prepared for evaluation as
polyisobutylene (PIB) substitutes.

TABLE 2
Sample Composition Tg(°C) | Tm (°C) | Mn PDY
. | (g/mot)

2169-37 | Poly(CAP-co-VAL)) -65 15 60,390 147
PIB sub, 1

52-1 Poly(CAP-co-VAL-TMC) | -65 10 51,190 1.63
PIB sub, 2

A Poly(CAP-co-VA.L—TMC) -60 16 50,780 144
PIB sub. 3

B Poly(CAP-co-VAL-TMC) | -60 16 53,340 1.56
PIB sub. 4

Sample 2169-37 (PIB sub. 1) was further purified, and the Mn was subsequently
measured to 54,850 p/mal indicating that the sample had started to degrade.

The synthesised samples were characterised as follows-



Bl CAo y( -601653,340 11.56 P-co-VAL TMC) PIB sub. 4 15 Sanple 2169-37
(PIB sub. 1) was further purified, and the WMh was subsequently neasured to
54,850 gl nol indicating that the sanple had started t®22@EgTEMBER NS

synt hesi sed sanples were characterise@as follows: 20 23 22 SEPTEMBER 2005
Characterisation The structural characterisation of the above polynmers was
per f or med E{}am&rﬁsﬁ@msc and ' H NMR spectroscopy. Spectra were acquired on

a Broker A&gg@u&%gp r sing 5 M O D. tubes and
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copol yrfer mtm@smhdaﬂmn pmgl MR _of e te ol ymer
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poi y( CAP- c
t er pol ymrQEW%”S?&mef%MQQMOf nononers were apprOX| mat el y

equal . 15 Size exclusion chromat ography (SEC) experinents were perforned to
hts and pol ydispersities (PDI) of the

det er mi ne i lec
ool yneri ¢ %Wyofkﬁ@?ggf%%d thatthe fged eaio60 indl 2 AP 3ol | ance
2690 Separmaldny A)ing ehe @Hﬂn%isdd'cﬁﬁolymer composition was appraximately equal
10
13
C NMR of the terpolymer Poly(CAP-co-VAL-TMC) revealed a random structure
and that the synthesised terpolymer composition and the feed ratio of monomers
were approximately equal,

15 Size exclusion chromatography (SEC) experiments were performed to determipe the
molecular weights and polydispersities (PDI) of the polymeric materials. The SEC
system is equipped with a Waters Alliance 2690 Separations Module, an on-line
mu]tiangle laser light scattering (MALLS) detector (MiniDAWN™, Wyatt
Technology Inc.), an interferometric refractometer  (Optilab DSP™, Wyatt

20 Technology Inc.) and one of two sets of PLgel™ (Polymer Laboratories Inc) SEC
columns. Each of the sets, consisting of two 3 wm or two 5 pm PLgel™ columns.
The results are shown in Table 2.

Differentia] Scapning Calorimetry (DSC) was used to characterize the thermal
25  properties of the obtained biodegradable materjals. The glass transition temperature
(Tg) and melting temperature (Tm) were measured using either a Mettler DSC 30 or
Perkin Elmer DSC-7. The samples were heated from -100°C to 100°C at a heating
rate of 10°C/min. quenched, and heated again from -100°C to 100°C at the same rate,
The results are showp ig Table 2.
30
Rhcuioglcal measurement were applied in order to 'select the most appropriate

samples for up-scaling purpose.




mul tiangle | aser light scattering (MALLS) detector (M ni DAWN, Watt
Technology Inc.), an interferotnetric refractoneter (Optilab DSPTM Watt
20 Technology Inc.) and one of two sets of PLgelTM ( PrlspreEMBERQDES Or i es
Inc.) SEC columms. Each of the sets, 28onsisting of two 3 pmor two 5 um
PLgel TM col uims. The results are shown in Table 2_ Differential Scanning
Calorimetry (DSC) was used to characterize the thermal 25 properties of

t he obtain ' adab mat erials. The_ glass transition tenperature (TQ)
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The Theol oWitk apawilel plate isystem (20 emdatcied)ng a theoneter, type AR 000 from

TA instrunment The oscillation nmeasutznent is perfornmed at a stress within
the linear viscoelastic region and a tcniperature of 70 C with a parallel

pl at e st sub. EagdPByubh2mehothosenltd be iR ﬁddbmaﬂshﬁﬁkﬂsﬁiﬁl%%rﬁ&h\gpre chosen
to be the Q@é&%ﬂ ndb scaldgzg up for further investigation 1n gum base
and chew ng gufh . EBEP A Fgﬁ’igcgé‘mof t he up-scal ed sanples PIE sub. 1
and FIB sub, 2 is shown in the below Table 3 15 TABLE 3 Conposition Tg (O
The characteristics of the up-scaled samples PIB sub. 1 and PIB sub. 2 is shown in |

the below Table 3
15
TABLE 3
Sample Composition Tg(°C) |[Tm(°C) |Mn PDI
. (g/mol)

52-19 poly(CAP-co-VAL) -65 17 63,957 142
PIB sub. 1

52-16T | poly(CAP-co-VAL- -65 8 72.409 | 1.67
PIB sub. 2 | TMC) '

EXAMPLE 3

Preparation of polyisobutylene substitutes by means of mixing biodepradable

20 polymers based on s-caprolactone, S-valerclactone and/or trimethylene
carbonate.

This example demonstrates the possibility of creating biodsgradable polymer
substitutes for polyisobutylene (PIB) by means of mixing different molecular waight

25  poly(e-caprolactone-co-3-valerolactone) and poly(g-caprolactone-co-3-valerolactone-
co-trimethylene carbonate). '




Tm (C) M PDI Sanpl e pol y(CAP -co-VAL)-6517(gl nmol) 1.42 52-1963,957 FIB
sub. | pol y(CAP-co-VAL-6572,4091. 67 52-i Gl | FIB sub. 2TMC) EXAMPLE 3
Preparati on of polyl sobutyl ene substitutes by means of228ErresIBERQUEr adabl e
20 pol ynmers based on E caprol actone, $5val erol actone and/or trinethyl ene
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eval uations were nmade using a rheaneter, type ARRGB0 from TA Jnstrunent.
The osci |t Fhé pibolRAIY LRIER L erforned at .a frequency of 1 lii and a
tenperature of 70 C Wi th a_ruﬁéa_r%fa B pﬁ?%aW(B?Q;‘é‘m fiom @ided) . 10
EXIANPLE 4 TReprmertnEhe owsillaah yicaniestitdn pérforgiednaba S8qiink ) of Y 1,155 s€d
pol y(s- temperatre of 70 °C with a paralle] plate system (d‘=2,0€=m.hal:ched).

10

EXAMPLE 4

Replacement of polyisobutylen in gum base with synthesised poly(e-
caprolactope-co-3-valerolactone) and poly(s-caprolactone-co-5-valerolactone-
co-trimethylene carbonate)

15
The following experiment was performed in order to test synthesised poly(e-
caprolactone-co-§-valerolactone) and poly(e-caprolactone-co-3-valerolactope-co-
trimethylene carbonate) in a chewing gum base as replacements for polyisobutylene
(PIB).

20
Thus, the synthesised poly(s-caprolactoneco-3-valerolactone) with Mn: 63,957
g/wol, Tg=-65 °C and Tm=17 °C (PIB sub. 1) and poly(s-caprolactone-co-§-
valerolactone-co-trimethylene carbonate) with Mn: 72,409 g/mol, Tg=-65 °C and
Tm=8 °C (PIB sub. 2) were tested in different gum base formulations.

25
The different gum base formulations were prepared in accordance with Table 4. The
amounts in the compositions are given in percentage by weight, Samples 118 and
119 were prepared without heating during the mixing process except in the end of the

miXing process where heat was applied in order to melt the softening system.
30

TABLE 4




caprol act one-co- S-val erol actune) and
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15

PIB sub. 1: po]y(a-caprolactone—co—é—valerolactcnc), Mn=63,957 g/mol, Tg=-65°C
Tm=17°C.

PIB sub. 2: poly(a—caprolactonc-co-a-valemlactone-co-—tﬁmethylene carbonatc),
Mn=72,409 g/mol, Tg=-65°C, Tm=8°C,*Low terpperature mix

The above gum bases were evaluated by means of rheology measurements; G’ and
tag (9) vs. osc. torque (micro N.m) giving the linear viscoelastic region and thereby
indicating the stability of the gum base structurs, The results of these measurements
are shown in Fig 2 and Fig. 3. As can be seen from the figures all the pum bases are
very close to the standard gum base 115 and the two conventional pum bases
included in the test set-up. The deviations are within the region of which gum bases
can be described as having an aceeptable quality.

The rheological evaluations were made using a rheometer, type AR1000 from TA
Instrument. The oscillation measurement is performed at a stress within the linear
viscoelastic region and a temperature of 70 °C with a parallel plate system (d=2,0
cm, hatched).
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27 EXAMPLE 5

TABLE 5
%
Gum base 38
Sorbito]l powder 46
Maltitolsyrup 4
Xylitol powder 6
Peppermint oil 2.0
Carbamid s
Peppenmint powder 020
Aspartame 0.20
Acssulfame 0.10
10
Hardness was measured on the chewing gum samples indicated in Table 6. The
hardness of the test samples were tasted by an compression load test using an Instron
instrument with a 4 mm DIA CYLINDER STAINLESS at a speed of 25 mm/min
using a test distance of 3.5 mm into the chewing gum body.
I5 '
TABLE 6
Chewing gum mo, Hardness (N); mean of 5
141 (14% PIB) 53
142 (14% PIB sub. 1) 5.1

143 (14% PIB. Sub. 2) 7.9
134 (14% PIB. Sub. 1) 59
145 (14% PIB. Sub. 2) 59




PIE repl acenent in a standard chewi ng gum fornul ati on 22 SEPTEMBER 2005 The
foll ow ng experinent was conducted in order to test gum bases wherein 5
pol yi sobutyl ene (Pn) was repl aced wit | B sub. 1 and BISEPIEMIBER 2085 Q
standard pepperm nt chewi ng gum fornul7@ation. The standard pepper t chew ng
guru formulation was prepared in accordance with the bel ow Table 5. TABLE
5 % Gum base38 Sorbitol powder46 Maltitol syrup4 Xylitol powder6 Pepperm nt

oil2.0 Car b"eﬁﬁaéfhe&emfmnr'ﬁabhtﬁ,ﬂﬁ\wﬁpgggo TRt ces,me_10.10 10

Har dness "‘%E&?S&&%q t he. chewi ng gungﬁg?rlr{‘)%gglﬂgn |sc"§t LerFE yeibiZe 6. The
har dness of the’test ggﬁﬁ) Fhewiag gum (141 acomprisimgesiti omB) Baginkgst usi ng
an | nstr on indicasdartharalid inal bhewr i€ v b1dk 4 frYLENPER STAINLESS at a speed of 25
nmmimn susing a test distance of 3.5 mminto chewi ng gum body. 15 TABLE

6 Chew %g gum no. Hardness (N); mean of 5 141 (14% PIB)5.3 142 (14% P1 8 sub.
1)5.1 143 (14% FIB, Sub. 2)7.9 144 (14%FIB. Sub. 1)5.9 145 (14% Pl B. Sub.

2)5.9 9 ExAMPLES
Sensorial evaluations

10 Test samples were evaluated by serving them to 10 trained paaellists:

The following descriptive Parameters were found when compared to the standard
chewing gum (141).

15 Chewing gum no. 142: More cricky, waxy initial chew, but otherwise very close to
standard 141,

Chewing gum no. 143: Harder/tough initial chew comresponds very well with
hardness measurements, tacky, more cricky, otherwise very close to standard 141

20 -
The samples mixed at Jower temperatures seems to have better product quality
regarding texture and tackiness (samples 144 and 145),



28 5 22 SEPTEMBER 2005 As can be seen from Table 6, the sanples conprising
either PCB sub. 1 or FIB sub. 2 are very close to the standard chew ng gum
(141) conprising 14% FIB. Hardness indicates that thedypresiBERITONE | S very
close to the standard. EXAMPLE 6 Sensor | evaluations 10 Test sanples were
eval uated by serving themto 10 trained panellists: The foll ow ng
descriptive paraneters were found when conpared to the standard chew ng
gym (141). 15 Chewi ng gum no. 142: More tppcky, waxy initial chew, but

ot herwi se very close to standard 141, 20 Chewi ng gum no. 143: Harder/tough
initial chew corggpmgnds very well with hardness neasurenents, tacky, nore
tricky, otherwi se very close to standard 141. The sanples m xed at | ower
tenperatures seens to have better product quality regarding texture and
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pol ymeri sat i on mfymexsaton ofcime afithére rdififkrent yoytlicc estes traonomen) mhiegein tileayelin t he
cyclic 5 ester noners haye a lLow glass transition te rature and
The pol yest o SETRBIoTehC el IOV bR b Serbnepilptst (R B9 e ange
from (-20C) to folfirhas 2gladytranbidsn efperahoé (1) evhe gangs fioad (-2d°@) 1 (180°@her ei n
the cyclic ester nononers are selected fromthe group consisting of a

4- menbered | actone, a 5-nenbered | actone, 10 a 6-nmenbered | actone, a

7-nmenber ed | actnng, el@tdndrFo@eRthel ghel SN @aimdl , WHERMD B @JclicCosfer nfonbALRARAL €
and a 6-nenber ed c%cl ic carbonate. 3. An elastonmer for chewing gumof claim

2, wherein the ¥keedfon e grup coptstmg havneembgred [scoBps Smemperstl lactone,

0- propi ol acfgone, 6-YireRibkl Ych 0N PmeRibéRUTERIRCE 8feomber&iAREON 24 590 Embered

) . .
" cyclic carbonate and a 6-membered cyclic carbonate.

3. An elastomer for chewing gum of claim 2, wherein the lactone is selected from the
group consisting of B-propiolactone, y-butyrolactone, 8-valerolactone, €-caprolactone

15  and 7-heptanolactone.

4. An elastomer for chewing gum of claim 2, wherein cyclic carbonate is an ethylene

carbonate or a trimethylene carbonate.

20 5. An elastomer for chewing gum of claim 2, wherein the cyclic ester monomers are
selected from the group consisting of g-caprolactone, &-valerolactone and

} trimethylene carbonate.

6. An clastomer for chewing gum of any of claims 1-5, wherein at least one cyclic

25  ester monomer is £-caprolactone.

7. An elastomer for chewing gum of any of claims 1-6, wherein the polyester

polymer contains at least 50 mole% of e-caprolactone.

30 8. An eclastomer for chewing gum of any of claims 1-7, wherein the polyester

polymer has a glass transition temperature (Tg) in the range from (-25°C) to (-75°C),



15 and 7-heptanol actone. 4. An el astoner for chew ng gum of claim 2,
wherein cyclic carbonate is an ethylene carbonate or a trinethyl ene
carbonate. ) 20 5. An elastonmer for chewi ng gum of cl aiZSEPTEMBERE00S t he
cyclic ester nononers are selected fromthe group consisting of

E- caprol actone, 8-val erol actone and trinethylene carbonate. 6. An

el astoner for chewing gumof any of clains 1-5, wherein at |east one cyclic
25 ester nononer is E-caprolactone. 7. An3elastonmer for chew ng gum of any
of clainms 1-6, wherein the polyester polymer contains at | east 50 nol e% of

E-caprol act one. m3R grefefddhelvaertanBe poBestenNSoWaer B4 Bfas@ insionClefipBRitule 7.
wherein the pol%rest er pol §mer has a glass transition tenperature (Tg) in

the range from {(T82Bthe 92 TomEAS° Qo GEFFEVBER 2005 30 nore preferably
wherein the polyester polyner has a glass transition tenperature (Tg) in
the range from (-45C) to (-75C). 9. An elastoner for chew ng gum according
to claim1, con®ritsi egstpotry (@- ciewizgpomactontng de Ssial dr aloaptising) poly®- An
el astonmer for chew ngqglgum c?ordi ng.to claim9 wherein the nol percentage
of c-capr ol act of84¢ TCH"%I‘@I??]EC-‘E%QT ol act one-co- S-val erol actone) is in the
range of 1 -99not% 10 11. An el astoner for chew ng gum according to claim
10 wherein the nol percentage of E-caprolactone in said

pol y( a- capr ol act®re-dastomey Jrehey g eymaaccerding o elan P arhgeeinthe mo-eospese 15
12. An el ast onety f L. I i | A i I
vercentage of _EC%B{FOO#E:}%Ori'rgseagtlyﬁalggictgﬁgla@%né Qo-8RleM1dctont¥ £ 't RS &Y

pol y(a- capr ol act®nmeelde- S- val erol actone) is in the range of 50 -70 nol %
13. An el asjpner for chewing gumaccording to claim 12 wherein the nol

per cent age 0 of E-caprolactone in said

pol y( E- capr ol actloa-elstotney &r elisiag pifi @dcordin@RldimB® wiidreiffthe mol percentage

of €-caprolactone in said poly(g-caprolactone-co-8-valerolactone) is in the range of
40 - 80 mot %.

15 12. An elastomer for chewing gum according to claim 11 wherein the mol percentage

of e-caprolactone in said poly(e-caprolactone-co-8-valerolactone) is in the range of
50 -70 mol %.

13. An elastomer for chewing gum according to claim 12 wherein the mol percentage

20 of e-caprolactone in said poly(e-caprolactone-co-d-valerolactone) is about 60 mol %.

14. An elastomer for chewing gum according to claim 9 wherein the mol percentage

of &-valerolactone in said poly(e-caprolactone-co-3-valerolactone) is in the range of
1 - 99 mol %.
25

15. An elastomer for chewing gum according to claim 14 wherein the mol percentage

of &-valerolactone in said poly(g-caprolactone-co-8-valerolactone) is in the range of
20 - 60 mol %.

30  16. An elastomer for chewing gum according to claim 15 wherein the mol percentage

of &-valerolactone in said poly(e-caprolactone-co-3-valerolactone) is in the range of
30 - 50 mol %.



14. An el astoner for chewing gumaccording to claim9 wherein the nol
percentage of S-valerolactone in said

pol y( E- caprol act one-co- S-val erol actone) is in the range s¥pTEMBERMOISL 25
15. An el astonmer for chewi ng gum according to claim14 wherein the nol
percentage of S-valerolactone in said

pol y( E- caprol act one-co- S-val erol actone) is in the range of 20 - 60 nol %
30 16. An el astomer for chewi ng gum accorgding to claim15 wherein the nol
percentage of S-valerolactone in said

pol y( E- caprol act one-co- S-val erol actone) is in the range of 30-50nol % 22
SEPTEMBER 2005 31 17. An el astoner for chew ng gum according to claim 16
wherei n the nol Ihémsdastomyes forghevwgng grageasding frecliim Kawkerein the mol percentage

ol y(E-caprol ac 5 - val er ' out |, % 8.
Cl ast omor 1 or oo HEBLAETNE 48 S BRL P iR B (leBReiofy % ab fpot
wei ght (M) of %aid pol y(E-caprol actone-co-6-val erolactone) is in the range

of 10,000 -. 125,000 g/nol. 10 19. An elastomer for chew ng gum accordi ng

to claim18%wherein the nolecular wei ght (M) of said

pol y(c- capr ol act®ren eRstdméalf@r eedsrigofpan according ttb ldimngevietein Ghd @dlecnlar
100, 000 g/mol. 20. An el astonmer for chew ng_gum according to claim19

wher ei n the nol Beght{Mo) a5saidaraby{e-canvplagtorsgcasgivalerolactone) is in the range of 10,000

pol y( E- capr ol act pieygesmsival erol actone) is in the range of 30,000 - 90,000
g/nmol. 21. An elastoner for chewi ng gum according to claim20 wherein the
nol ecul ar wei ght NO of said pol y(c-caprol actone-co-S-val erol actone) is in

t he range of, 40,40 - 0 [ . e f i um
accordi ng ?1 (9 cl g{?n@beé%grrng?ﬁmt g“’%ﬁ g’ gn g ‘cméﬁdsl%] foo%l%% gﬁel?eégé rtgp%\éﬁegglmg aid
pol y( E- capr ol acweigk-(d) bF sanl pilyit-asirolacpnd-co-b-@alsrdldtasmeicin & rénge ofD0,000

el astoner for chew um according to claim22 wherein the gl ass
transition - ﬁ)\ﬁfo% g%“‘;p ° °

20. An elastomer for chewing gum according to claim 19 wherein the molecular
15 weight (M) of said poly(e-caprolactone-co-8-valerolactone) is in the range of 30,000
- 90,000 g/mol.

21. An elastomer for chewing gum according to claim 20 wherein the molecular
weight (M,,) of said poly(e-caprolactone-co-8-valerolactone) is in the range of 40,000
20 - 80,000 g/mol.

j 22. An elastomer for chewing gum according to claim 9 wherein the glass transition

temperature T of said poly(e-caprolactone-co-8-valerolactone) is less than 0°C.

25  23. An elastomer for chewing gum according to claim 22 wherein the glass transition
temperature T, of said poly(e-caprolactone-co-8-valerolactone) is in the range of (-

40°C) - (-80°C).

24. An elastomer for chewing gum according to claim 23 wherein the glass transition
30  temperature T, of said poly(e-caprolactone-co-8-valerolactone) is in the range of (-

50°C) - (-70°C).



tenperature T. of said pol y(E-caprol actone-co-S-val erolactone) is in the
range of (- 40C) - (-80C). 24. An elastoner for chew ng gum according to
claim 23 wherein the glass transition 30 tenperature B SEPTEMBER 2005

pol y( E- capr ol act one-co- S-val erol actone) is in the range of (- 500 -

(-70C). 22 SEPTEMBER 2005 32 25. An el astoner for chewi ng gum according to
claim1, conprising poly(E-

caprol act one-co- S-val erol act one-co-tri net iyl ene carbonate). 26. An

el astomer for chewi ng gum according to claim25 wherein the nol percentage
5 of E-caprola i | . : . - )
0l y(E- capr ol actong: chsBRLE for chevipg aum, sccording o flaim 1, comprising poly(e- ;
t he range of 1 cap@®acronb-céed-Rleroldnomt-@striarthylehe carbtveard)ng gum according to
claim 26 wherein the nol percentage of E-caprolactone in said

pol y(-caprol act one-co- S-val erol actone-co-trinmethyl ene 10 carbonate) is in

the range of 206 ABQIaBBMcYior SBewifgeth A8doRITRY tof MimGIevieRdn Bi¢thdlpeResthgty t O
claim 27 wherein the nol percentage of E-caprolactone in said

pol y( E- capr & actfofre2rrelagons |ier @id @ebyffecaperiaqionescoryy derelacione-portrimedylere i n

the range of 40Q,,: ﬂatg})ﬂsino/%eilaﬁ. e9r1 A9 fhpst oner for chewi ng gum according to
claim 28 wherein the nol percgnt age " of c-caprolactone in said

pol y( E- caprol act one-co- S-val erol act one-co-tri net hyl ene carbonate) is about
50 nol % 20 3 An el ast opger, far chew ng,.qu ccardi.ng.tg clgim25 wherein
Che ol per centilgln “Gr0Re) Y spofihe R at g RER Y6 ki the Tl pBtcentai

pol y( c- capr ol acsfopeapthadiondlifr @ldgbB(Ecapolidtintaiot i Aaelaconé-bonahehylese | N
the range of | - 99 npl % 31. An_elastonmer for chewi ng gum according to

cl ai m 30 whi eiG3rhoR@ehisin e Fangh phgfl- 80molgp- s val erol actone in said

pol y( E- caprol act one-co- S-val erol actone-co-trinethyl ene carbonate) is in
the range of 20 - 60 nol % 32. An elastonmer for chewi ng gumaccording to
cl ai m 31 wher ei4$- AR&lasgmep oy ¢hsiringgum gecostingioslaimd vaeecn fegngl gercentage

pol y(e-capr ol actope: -ya).er > et r 1 isin
the range of SOJf?Egﬂﬁi}rr%ﬁo%{/f‘ it " A PGB PRI ATER B AOG1ac 3 e LALARORNIEe
carbonate) is in the range of 40 -60 mol %.

15
29. An elastomer for chewing gum according to claim 28 wherein the mol percentage
of &-caprolactone in said poly(e-caprolactone-co-8-valerolactone-co-trimethylene

carbonate) is about 50 mol %.

20 30. An elastomer for chewing gum according to claim 25 wherein the mol percentage
of &-valerolactone in said poly(g-caprolactone-co-d-valerolactone-co-trimethylene

carbonate) is in the range of 1 - 99 mol %.

31. An elastomer for chewing gum according to claim 30 wherein the mol percentage
25  of &-valerolactone in said poly(e-caprolactone-co-8-valerolactone-co-trimethylene

carbonate) is in the range of 20 - 60 mol %.

32. An elastomer for chewing gum according to claim 31 wherein the mol percentage
of &-valerolactone in said poly(e-caprolactone-co-8-valerolactone-co-trimethylene

30  carbonate) is in the range of 30 - 50 mol %.




22 SEPTEMBER 2005 33 33. An el astoner for chewi ng gum according to claim 32
wherein the nol percentage of &-valerolactone in said

pol y(e-caprol act one-co- S-val erol act one-co-tri net hyl enez22 sepresmrepos S about
40 mol % 5 34. An elastomer for chewing gumaccording to claim25 wherein
the nol percentage of trinethylene carbonate in said

pol y(c-caprol act one-co- S-val erol actone-co- trinethyl ene carbonate) is in
the range of 1 - 50 nol % 35. An elastonmBB for chew ng gum according to
claim 34 wherein the nol percentage 10 of trinethyl ene carbonate in said

pol y(e- capr ol acinag-elftomey MrehViag t@MQcERding td IBMMY $RSei8 WDANHePentage | N
the range of 2 - 30 nol % 36. An el astonmer for chew ng gum according to

clai m 25 wher ei¢f fvaleriactonsr e prid poly(Sfanre lperenemso-ewelewlackpaapdriingthylane
pol y(c-caprol acga%ga%gisggyyﬁgg%i\%t one-co- 15 trinethylene carbonate) is in
1 0 .

the range of 5 - n el astomer for chewi ng gumaccording to
claim25 wherein the nol percentage of trinmethylene carbonate in said

pol y(a-capral a e-co-8-val erol.actone-cos. trinet e .carbonate) is about
10 i o620 364 AR TRiemie R PPE R IR SR Bt GG BB hor o n
the nol ecul ar  ofeitgiethyng Odrbémked in said poly(e-caprolactone-co-8-valerolactone-co-

pol y(-caprol act one-co- 8-val erol act one-co-tri nethyl ene carbonate) is in the

range of 10, 00cimetytrnggerbgaig)|is ingke raoge ofd -a1048215Mer for chewi ng gum
according to claim38 wherein the nol ecular weight (W) of said

pol y(-caprol act one-co-5-val erol act one-co-trinethyl ene carbonate) is in the
range of 20, 0003% AnGlrsEoer fyrebewing gumApcasdiag tootlaim Fowhesein wierrgolrementagor di ng
to clai m 39 wherei.n e l ecul 30 i gh of i d

ol wi( E caprdl actioameBfity, Bibole. 48 Fh by pdfh oo omlsmsper i
t he range of 30yid{athylend0aBOfhte)lisimlthe ARAgeSHRTHEUBER %2005 34 41. An el astoner
for chewi ng gum according to claim40 wherein the nolecular weight (M) of
sai d pol y(E-caprol act one-co- S-val erol act one-co-tri net hyl ene

36. An elastomer for chewing gum according to claim 25 wherein the mol percentage
of trimethylene carbonate in said poly(e-caprolactone-co-d-valerolactone-co-

15  trimethylene carbonate) is in the range of 5 - 15 mol %.

37. An elastomer for chewing gum according to claim 25 wherein the mol percentage
of trimethylene carbonate in said poly(e-caprolactone-co-6-valerolactone-co-
trimethylene carbonate) is about 10 mol %.
20
38. An elastomer for chewing gum according to claim 25 wherein the molecular
) weight (M,) of said poly(e-caprolactone-co-8-valerolactone-co-trimethylene

carbonate) is in the range of 10,000 - 150,000 g/mol.

25  39. An elastomer for chewing gum according to claim 38 wherein the molecular
weight (M,) of said poly(e-caprolactone-co-8-valerolactone-co-trimethylene
carbonate) is in the range of 20,000 - 100,000 g/mol.

40. An elastomer for chewing gum according to claim 39 wherein the molecular
30  weight (M,;) of said poly(e-caprolactone-co-3-valerolactone-co-trimethylene

carbonate) is in the range of 30,000 - 90,000 g/mol.




carbonate) is in the range of 40,000 - 80,000 g/nol. 5 42. An el astomer for
chewi ng gum according to claim25 wherein the glass transition tenperature
T. of said poly(-caprol actone-co-S-val erol act one- co-t r 12sEPTEMBER 2005
carbonate) is less than 0OC. 43. An el astoner for chewi ng gum according to
claim42 wherein the glass transition 10 tenperature Tg of said

pol y( E- caprol act one-co- S-val erol actone-co-trinmethyl ene carbonate) is in
the range of (-40C) - (-80C). 44. An el asgoner for chewi ng gumaccording to
claim43 wherein the glass transition tenperature T. of said

pol y(E- capr ol acfjongs 9195t§néfnafo‘? Hév@iﬁ%%ﬂﬁ; £Rokdidg B! é]éﬁhmeﬁl@ wherbif HPRORER: 1S 10

the range of (-500 - n el astonmer for chew ng gum conprising a
m xture of a p@tlgl(tE-tM@ro¢fac$a®¢1ep0bf(£-®pmd¢mrm+cafft wleplagwoeraimmgethdermny of

clainms 9-24 and ca oI e | er ol act one-co-tri net hyl ene
car bonat e) accoraamﬁgtgi% rgtrk‘ @g’ fg’%z?ﬁg/rﬁ‘g 46. Gum base conpri sing

el ast oner and resin, mhereln sald elastoner conprises a biodegradable

pol ymer accqrdipg,to any o . claims 1-45, 7. according to
cl ai m 46, \M%er étnAB&1ASHo 5% c Wg‘é@é‘:c&fﬂ%m ‘%‘1"6‘3@@?’ ﬁ@ WS HANSIUOR ~ qum

base according tﬁlﬂgéjjaﬁfem PO A7 séhd: pohye-Gipfo1Radrd- cﬁ%é?&éﬁct%ﬁ&?&-’trﬁﬂéhylene
softener. 30 49 m bas€ accor di ng-to cI aim46, wherein said resin

conpri ses a noncartongtdeigleasitish 8°C.esi n. 22 SEPTEMBER 2005 35 50 Gum base
according to claim48 or 49, wherein said gum base conprises softener. 5
51. Chew ng gum conprising el astonmer and resin, wherein said el astoner
conprises a bigdagreadnilcefdpahywing gan acdotdingtollaimmip wiferdil eheqllas fadsitith.  52.
Chewi ng gum accordi ng to_cl 6%1 m 51, wherein said resin conprises a non-

, 10 temperature T, said  poly(e-caprolactone-co-8-valerolactone-co-trimethylene

carbonate) is in the range of (-40°C) - (-80°C).

44. An elastomer for chewing gum according to claim 43 wherein the glass transition
temperature T, of said poly(e-caprolactone-co-6-valerolactone-co-trimethylene

15 carbonate) is in the range of (-50°C) - (-75°C).

45. An elastomer for chewing gum comprising a mixture of a poly(e-caprolactone-
co-d-valerolactone) according to any of claims 9-24 and a poly(e-caprolactone-co-8-
valerolactone-co-trimethylene carbonate) according to any of claims 25-44.

20
46. Gum base comprising elastomer and resin,
wherein said elastomer comprises a biodegradable polymer according to any of the
claims 1-45.

25 47. Gum base according to claim 46, wherein said resin comprises a non-

biodegradable resin.

48. Gum base according to claim 46 or 47, wherein said gum base comprises
softener.

30
49. Gum base according to claim 46, wherein said resin comprises a non-

biodegradable resin.



bi odegradabl e resin. 10 53. Chewi ng gum according to claim51 or 52,
wherein said gum base conprises softener. 54. Chew ng gum conpri sing

el astonmer and resin, wherein said elastoner conprisess:;sErTeMiERIQEE adabl e
pol yner according to any of the clainms 1-45. 55. Chew ng gum according to
claim51, wherein said resin conprises a non- biodegradable resin. 20 57.
Chewi ng gum according to claimb54 or 55, wherein said gum base conpri ses
sof t ener. 35

50. Gum base according to claim 48 or 49, wherein said gum base comprises

softener.

5  51. Chewing gum comprising elastomer and resin, wherein said elastomer comprises

a biodegradable polymer according to any of the claim 1-45.

52. Chewing gum according to claim 51, wherein said resin compriseé a non-
biodegradable resin.

10
53. Chewing gum according to claim 51 or 52, wherein said gum base comprises

softener.

54. Chewing gum comprising elastomer and resin, wherein said elastomer comprises

15  abiodegradable polymer according to any of the claims 1-45.

55. Chewing gum according to claim 51, wherein said resin comprises a non-

biodegradable resin.

20 57. Chewing gum according to claim 54 or 55, wherein said gum base comprises

softener.



