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CONTI NUOUSLY PRODUCI NG CHEW NG wmﬂmmm\mﬂwmrl eld This invention rel ates
to i nproved processes for continu ng gums, such as chew ng gumns
and bubbl e 5 guns, which have i nproveesbo@xture and flavor release. 10 15 20
25 Backgrowggﬁj”;ghe I nvention There are several systens ddqqwgsdsgsday for
produci ng gum bases and final gum products, such as chew ng guns and bubbl e
guns. The present i rERPP BIR CARINEAULY ERORYCING GHEWINGYAYMS of sugar ed chew ng
guns and bubbl e guns. For ease of reference, all such guns will be referred
to herein by the single term"chewi ng gunm'. Typically, the chew ng gum base
Is nmade separately fromthe final chewi ng gum product, although there are

several systens which are capabl e q‘ﬁgﬂh@&ﬂq}i@ﬂl a final chew ng gum product

I n one continuous process. In genei g gum conposition typically
conprises a water-sol thie Hmkknpisd i ealatesvater impsolved| erobessery fom base

portion, and typically water and sol uble f]lavoring agents. The [nsol ubl e
gum base gen‘é‘?ﬁny"b‘&iﬁr 1335 u%‘t”&st%‘ﬁ'érs,suﬁpa_gf Qﬁ’%‘%” s anfF h-‘%?ée
resins, pplyyin, whdehahgvd Rvdzbveat Sextilrasthgi ZRivor WaXxesse enulsifiers,
and ot her m scell aneous ingredients. The flavoring can be added in various

forms, and can either be sugar based for sweetness or acid based for

sourness or tartness. The V"aﬁ{c}gﬁbﬂﬁh%P% Rivenkionhe gum conposition

decimates with a portion of a period of tinme
during chew ng. The g@hebeszre se¥efral byst&i)Xknowh\/0o@&y 3BRSProducing

PCTI US98/ 2468 t, por 1 on 1 5,8 A ec, L0uLs, ML L oughout Lhe, 1L the

bubble gqums. The present invention can be used with all types

10 of sugared chewing gums and bubble gums. For ease of reference,
all such gums will be referred to herein by the single term
*chewing gum". Typically, the chewing gum base is made
separately from the final chewing gum product, although there
are several systems which are capable of producing a final

15 chewing gum product in one continucus process.

In general, a chewing gum composition typically
comprises a water-soluble bulk portion, a water-insoluble
chewing gum base portion, and typically water and soluble
flavoring agents. The insoluble gum base generally comprises

20 elastomers, elastomer solvents, fillers, resins, polyvinyl
acetate (PVA), fats, plasticizers, waxes, emulsifiers, and other
miscellaneous ingredients. The flavoring can be added in
various forms, and can either be sugar based for sweetness or
acid based for sourness or tartness. The water-soluble portion

25 of the gum composition decimates with a portion of the flavoring

agents over a period of time during chewing. The gum base
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"Numerous chewi ng guns and chewi ng gum bases in the past have l%ﬁnéﬂg&jzﬁﬂ?
- using a'batch nethod. Single blade 5 batch mixers are typical |y use ’

t hese priocesses. The gum base ingredients are added either separately or

simul taneously into the batch m xer and the materials are nelted and m xed
over timewadamssit he gum base is processed) the nolten gwmisessedrt ch is ¢
enptied into coated or |lined pans, or transferred to 10 ot her equi pnent

such as hggichent fdkfetaindd |in BHe dEMitHe ShridthidueXtlid dQeheOEhé FroduBt O Shape,
and allowed to cool and solidify) before being ready for use in a chew ng
gum When ih&hewadt chewi ng gum products are processed using a batch

nmet hod, portions of ﬁ,ﬁ% m t 9Gfd 1 : t d | ki ng
agents, are added tlg t ecﬂ;‘ﬁ] xc?ré.%ﬂgter, f a%gﬁééasﬁ gggﬁaszgrg éloi l's,
and/ or sprp@stdhiaye fHegnopyoduordtwsing rbatshdgethod. addddghhi bdadexing i s

continyged. until_a_hopnogen . is.achieved. Systens of this type is
shown, o oPSBER B ESe A SR TREy R Uy Bhese 5 st oo oo MRRHEE |

5, 057, 328 baBee ingeed ientguaransdded dithercoeparthtedg bat eimildanedussgor ed,

and wrapped into the final a_ra('!)}guct. Cont | nuous extrusjon _nmachi nes have al so

been used &P BroRAGSHy BRMMBLSEL2 th T e hEe ¥ 19tk ARE R S5 OF
products, time.Or A¥lelt thBEgumepabe COB! pROCULERX! tHdCD1tEnBER Babénal 25
chewi ng gum product is shown, for exanple, is U S Patent No. S, 135,762 to
Degady et baitch pssSemphiedtinge. coaped @polingd| pare. e?r dtransfegdred sto Pat ent

No. 4,855, t | R e i A far c | nuously
produ%?ng ojié%éﬁegmqﬁlgi gun% %‘élscg emsté]&lqﬁzguggﬁgéw% ggr]iﬁ'lgﬁ g‘lijésw(f)%tsr’ ugﬁééﬁ machi ne
are 30 shemtruBed exargdte inktn &hdpe,PandnalNoeed £o4t809 1&8ndndlid4d86, 366 bot h
to Song e . 2 .26 JUN 2002 The chew n um base and chew ng gum .
pr oduct p#’&%@ﬁe?eﬁ?%cﬁe&‘?gd@?ﬁ PR ﬁaFEﬁYﬁq %ﬁ"bal ly utilize a continuous
extrusi on machine, whed €%e afiNdIN- SEEwINGE hinl Goduthes arexigrddessedypi cal |y

have several different feed inlets were the ingredients are_ added. The

el ongat ed “$éNgud PREFACTHOhaPPEF3CRY athdhexThloRREe areraafbrppEdthi t h

di ffengnt JorRehePt S£h&8MRNMIGNgCARLALLOUS L dkla! P8 FREMhNGS .t hghraan be used
for produci ng chewi ng gum bases-and final chew ng gum products i nclude
extruder s flaypringamsughkes HdakpPred Vilsecand/@f | sprhy-siriedr flavozpan St eel
Wor ks, Lei i : Ur L{forts
have been ak{egr% ee%y\i[% taggg?)g;?lset gﬁ gg{]g%{d'qlehgg’f& o%’pgg?%%gﬁ%%éns over
a | onger pehoodgefiots massiiessackidwmd.s spstenke off ahisxeaympe eis ahowntr ol | ed

rel ease of_ flavouring, mncro-encapsulation of fla ring er
mat eri al s,"Fnd*¥HPIG ket SLEfcﬁ' 5%528 E'S#O\R}f,s'¥g$' e arorgf’e?é{]naﬂ‘.is.
Pat entzoNoss, 0370328328 tre CGheswilsly I8t mdss apél Bhdrd 6-68Ted Oakidt haekerd et

al. O her nethaods involve granulating or agglonerating ingredients into a

granul ar el  t SCPFeYi ARk yraBPed it ibeof ral BAOERSE - of i ngredi ents.
This is shown, for gxgéfhRus BxttustonPRh&iine¥Onave lftbol Bdeh ugdd @bl 1 al .
Ef forts have al so been nmade to change the texture of the final chew ng gum
product. Toraducingachewing guprkasease and thepridnell ghewiags ghwrprdtughseduct i on -
of chewi ng gumg odughs. LIUCTS | SrlliSRo8s NBRH-L 8P OV} O5 20 LMQYed
process for increasing the length o e flavor profl?e or the Thewi ng gum
produs. Tdtsrweings qalmspradursedis Ghpwayi fier cexxympilem fer ucoHNt Panemis Ny .

prepari ng i gum product s ich have a controll t re profile as
well as a %’g&%\@r‘g%e_ °f$ Y §Fofi rerb‘Sq' %?tﬁr_“f] 'stggf'%%_r °iL§S§P_so a
need to pr&yi de. An andPrOMEd PAOGRSSNS O 46958 | 4UOUELY KRaRdECidty £&hewi ng gum
products in which the flavor is released nore slowy and evenly than in
known chevRiRFeFERFpRBRR tie. tBEn#EY \FO3T comeliuerehy | BFPARsingr 8s@Wingvent i on
provi des aﬂd%&ve‘f‘ié&’%rﬁe’“&ﬁ SO | QMRYSHY%uBT QOUEL DR RIGWHAY QM
product. Inh particular, the present invention provides an | nproved process
for praducshayra fomabxarpds,Nngngldns preadent NdE.cl5, Aa3, 2XP iandr 5v486 1386t ure and
whi ch can )h its flavor profile changed as desired to have an initial

"burst” ofb%/rg\;& %gﬁg/ 8F %P'SI ower and | onger release of flavor.



" In accordance with the present invention, a continuous extrusion processor
is used to produce the chewi ng gum product. Various ingredient

to the extruder, including a gum base, sugar, softeners, pl a&&c‘ﬂmml S
and flavoring. The sugar is divided into two portions with one portion
bei ng added at the begi nning of the extrusion process and the other portion
bei ng added as one of the last ingredients. Dividing the sugar into two
portions affects_ the texture of the final chew ng gum product and makes it
snoot her and noriectewig sumAnss Aed chawing gyeY Pdipisirpeaspssodiselpseddnrtbese

L ngr edi entyditeR RN bkl bihtinRs irdld LGy A RIS
Splitti ngtpt%}]e f vorﬁanl& agcfi%néna porgtr:'lonn %#ﬁyge’u%ggﬁggagnﬁﬂgg&gegaﬁ e flavor
profil e ofThebeexfunersitiipicalbohas savarhlalifferentfdedriniets werathe dgrediento firetddded.| avor

t hr oughout~t he chew 4 .2 . N 20 . 1V0 99f 33353 PCT/ 24680 An
convent | ordie SRERsfHhssihys it he el gtthe PN ER S RaipRRL R RETFATRAS g
_svveeL fl auﬁk}jdﬁ%tﬁ@brﬁiﬁﬂbusg&’xt@ﬁﬁh nﬁdcmmf flmgm Hja'hus'ed ifiprodiecing i gRswin@gami al
in the extruder,, together Wi t ontro ng ot her _extrusi on_parameters,
such as ubésessp%hhaﬁ Sl g, @HBCRIOdUGe e, Srpies: frpms TegurnBakes eskias,
ext r usi on Wefmef RSPTlAHeME o0 Yap Steél WhEks! LaveiztaNL Y, anll BiRs ML ARignd
all ows production of various types of chewi ng gum products. The present

i nventi on GMMRARY- a better quality final 10 product to be prepared, as well
as a product in which the flavor can be released in different anounts and

at different tinggefalefibis iR heed Qﬁéﬁ)t@%‘i{n Q{engﬁ'ét foGakdHdafie NATNAYrAHERing2Nd

benefits of the present invention w eco apparent froma review Of the
15 fol | owigwnsdewarra parigen peridrk of ttimkes n Thasey e&ovtoinclude, forcexapanls,i mgontrallsidngs

and appended claigs. Brief.Description The .Dr awi El E 1.
o nenbP e iate & Miyoubihe ShidR3ALpRYNATh & Al RE !N odiHIE oo e Bce, .
the preserSuchmysteins ane starveh, FoGREple, de .81 BatettaNesy $105M308 t&iChenduii étralwhi ch

a,' _ side.f js utilized. Be MVod or rryi ng.Qut The, | nventi on
Ret er i no 0 S o7 B Rihessi o abe Dinat Qs ginos® el e e Aeris oS o s
shown schefplelifeats dtod pafiult hatréef ROvIAs forbmore font@iled Bsleakb ®f engrediehgs. 10
can be of any, conventional type and has_a notor and contr ol chani sm 12

and an el oHdaisshoway fosexampledn U.8. Patent Noy 3 246040 gihellishal Elfotsbavselssr any
i i 30 k
convent i ogﬂgegs a?g t@mdéllgg@ee‘ﬁ%ﬁr@%s ﬂ’fﬁé‘ﬁnﬁ%}xé&ﬂl r mﬁa%:[ urers nown

t oday, su apan , Lelstrixtz rner

There is a need to provide an improved process for the production of chewing
gum products. There is also a need to provide an improved process for increasing the

length of the flavor profile for the chewing gum product.

There is also a need to provide a system for continuously preparing chewing gum

products which have a controlled texture profile as well as a controlled flavor profile.



"5 26 J UN 2002 12V0 991 33353 PCT/ US98I 24680 Pfl ei derer , Togum
WLS, Baker Perkins, and/or Buss Manufacturing Conpany. Prefer tﬁyJUN)\m%

the continuous extruder 10 is a co-rotating twin screw extruder. Typica

t he continuous extrusion machines use 5 tw n-screw nmechani sns which are
either co-rotational, counterrotational, intermeshing or tangential. These
extruders have one or two el ongated screw nenbers in the barrels 14 which

interm x and prggess |\%gred| nts a\fge erials fox iﬁrl]al B’ r qduct
16. The el ongat ed“ScFé rI%pﬁ’a %‘Infpé%eﬁitprf’?/eﬁe orl“(ﬁ’n WP ORYERgNt S
on t hem f @hewingCgss iphalubhReinwhich itied Hatdrdl rélemell @Bore MWy RIS EAE! thad in The

el ongated screw nenbers utilize different types of screw el enents for
processi né‘“PWEC%W’@Bl%WbprPﬁ“‘itﬁe extruder. The nost common types of screw

el enents i nclude conveying . 15 elenents, conpression el enments) reverse
conveyance el enents) honogeni zbﬂg,,ﬁggrmrﬂ,ﬂmﬁgoﬁs shearing di sks and tooth
el enents, and kneadi ng di sks a - These el enents, and ot her
el ements typically used in extruding nmachi nes especially tw n-screw
extruders: are VEPreea@iAvension pEOvides anpapraved systers ﬁ@feqoenauwlyamadmm @. The
el enment s fi

oL Eent e Sh B BRGNSk le PRl v BEAGUB V0 fbocsy
final demfmanroéumgucfmarrcthemng gtunlercslucty\phlchlhhg/athmomdmmw aml‘whxebaamt e 25
stages al gn t n of err.ed

Pt oi der ePagsigdlavEh e chitdea AR glrbeed fo et AR S B SPr S BEtndane o
menber s arsmvm(aﬂdliﬁ'@ex(ﬂewm@dsﬂﬁhvbr% Each of the barrel sections 1l4a

t hrough 14i are separately heated and cooI ed in order to maintain the

mat eri al vvlthlnthebrrel t 30 an ap riate orocessm erat ur.e and
consi st ency. Thené‘ﬁ?‘?r W@ﬁ‘?ﬁcm"ﬁ?ﬂ 108y, & CQPHRH @?‘Eﬂ?m‘f‘ I e s
wher e t he &t ogﬁb@liﬂe&héiﬁlﬁbvﬂﬂg g?@ducexvaﬁm)mgedﬁh@\m fdded té the ektiddbt, 2002
" WD 991 33353 CT/ US98/ 24680 I'n ure 1, the extruder 10 has_a first, feed
inl et 18 arclyding a;gumtbase, FugpbL(se Qref:rs oplastisigprsy @ils 2pd Hayorigg. JHae Sygar is
positione I uch
R sugar SRS ROEpOiohS S8R Hordh elPadi f (RGO e SRl
upst r eam ipndaepsahnd theeothpropertion beinglrsided agonelioé theslasiingrddients. nDawrigWha

condi tion suﬁr%fo%o%?ﬁ&g AR tRORxRire BPES final chewing gum product and makes it

smoother and more chewable. Adding the flavor downstream of the other ingredients

creates an initial “burst” of flavor when the gum is chewed. Splitting the flavor and
adding a portion of it upstream changes the flavor profile of the gum and creates a slower

and more even release of the flavor throughout the chew.



of the downstream ports. These other ingredients include, for exanple, gum
- base 38, softeners or plasticizers, such as corn syrup 40, IecQt@i%UﬁN!t@U?
oil 44, flavorings 46, and coloring 10 48. °~ The chew ng gum i ngredlen

are added to the barrel of the extruder through one or nore conventi onal
mechani sns @b 9935EEens. For exanple) the sugar 34 and sal vaggudebeed al s 36
can be added by conventional |oss-in-weight (LIW feeders. The LIW15
feeders neter and regulate the flow of . material intqQ the barrel 14. The gum

base 38 is typical | yAPKt FOBUERH TR0 HHAVRPEEISRR Pea WA efiiontf®i on by
means of a grduett &aeahtm.erﬂn&%am? HWERILN g1 &YSEREs AHE SAld QRCEart

pl asticizers, oils and coloring are liquid material's and are typically
added into £kavardnggl ' 20 through conventional |iquid netering and punpi ng
systens. The flavori iralks i j 8Nt [.C iplected
into the barrel 14 b?gvrrg}h'g Ict;'glaasc anxlvg%tE:égin% L'L?Ll éﬁ? [ rfjh)éig%i ?ré%&é?%m The
second portwith S@nfsojhingAther ekersaigar pabamegrs]i enthcan tHesspbed added
to the mai n_extruder 18 by the usg: of a_conventjgnal side feeder apparatus
60, as showh® iS-ERTFECST P9 (1R FEMPEF2545°% (R eV REFOYH PAAYPERR ent s

are i ntrodusgfkdit, 0all Dews CéiredVoE Yend fabe| ark We@lge OprdMTRE Snd0
1l4a-14f (Nos._ 1-6) where they are m xed together form ng a honbgeneous

mass. The nPlRVSREEAREFIPR AF FATLONDTOREEdOf nCRAIING TEBCPTRARCLEAG- 14

(Nos. 7-9) where therhpt grdgdntC d¥ivektidh ‘a11oksd al butékzquqiit @; 3] 33353
PCT/ US98/ 24680 filled and pressure is built up. A vent 50 1s fypically
provi dekP beprpsuctt he be pnegaredl @enpelssisoa prastucsnin ofhichethmflavor o

-~ elimnate u j.r i f i t t.eri al
antering  neREHe P gbed 4P dlerOBEE? BBty fod IR WEPRRnHiRkE b0 cc
certain natetie adhmwi.nt 0 the extrusion process, it is also possible to use a
side feeder. . The sjde feeder can'\%%ﬁgg conventi onal eétrusi an aggar at us,
such as those avai | abPe5% ri BhBET $urAYERERF N PRABRRRGE 158, RF ns, and

Vérner & Pfigd @le@en€oimventionsiiia feedrs diparant Oy ar raview &t £RE
mechani sm and an el ongated barrel. An inlet chute is used to supply

‘mat eri a3 t EPIIRWisg depeERionTh whepjEaker gt VieWe BANERE cRCIWPRRYLAG n

extruder, pgei@RR gndmg%gemda@qgg,gg‘ mechani sm The gum base 32 is
typically intermxed with a filler 15 of sone type, such as dical cium

phosphat e. The dical ci um phosphate acts as a |ubricant or dusting agent)

and ot her conventional materials cqul.d bﬁEjje&for .that sane purpose such
as talc or atomte. Once &_@bﬁﬁe ' ced into the 20
extruder 10, they argrggpreyed byt hepahappat Sﬁl'a%&{n?""éfa'aon&&él%ubﬁggth of

the barrel 14. The final gum product 16 Is extruded fromthe extruder 10 at
the dowt®t r chewimgdguy systescin rarordance with pre parsenhiavention.cendai n

sel ected ingredi ents xgfpkhe, CHGN G YHD RYBEUR! oA Fiflrea" B° wnicn a

side feeder is utilized.

Best Modes For Carrying Out The Invention

Referring to Figure 1, a continuous chewing gum

25 manufacturing process is shown schematically which utilizes an
extrusion mixer 10. The extruder 10 can be of any conventional
type and has a motor and control mechanism 12 and an elongated
barrel member 14. The continuous extruder 10 can be of any
conventional type available from many extruder manufacturers

30 known today, such as Japan Steel Works, Leistriztz, Werner &



25 divided into two portions so that they can be added at dif en
In the extrusion process in order to secure different profil eéeé)thé\ims
and flavoring. In particular, the sugar and flavoring ingredients can be
split into two portions in accordance with the present invention. 30 As
shown in Fiyylsdsadss the sugar ingredient is added at two SgRFfdSebPcCations
I n the gum produci ng system The sugar is divided into two portions (sugar
#1- 34 and sugar #2 8 2 6 JUN 2002 ENO 99l 33353 PCTI US981 24680 52), each
portion haviPkgeidersmnCozply tTRIWRNEWES ze Bakar vdeyiins Thand/pst BE i on or

quantity of d a&%ﬁg@t th LOLLT @ n :

ext rusion pp%gggé?&grrlé?gera y at in E%JP%#&% '1glr°iw%0%%'rrgpgsggﬁé%é\%fa ( No.
1). The secextrddeorXd ds ar cquaotatingftwingacré® exsradeled at a position
downstream of all of {he oéger ingredi enfs) such as at barrzllﬁ section 14 f
(Mo 60y “Spli 1 ng S oL agar TR oFPRFITHRE | S SHBAPP o RACHHASA ISRy ¢ hem

at separ Bt e twfiag¢fdvd nidthahiesfs MieXdH @Se08i PH&X @3S rdfatiidrat Scéleter-
grai niness and texture of the final product. It results in a_ nore uniform

and | ess gr ZRGREFORAval IRFEFPBEBURE { OF HeARgentart - | HENSSS AXEFUdERIRAYR one
time and inqpge Jro0GRld UhorgAtdlNGadd RbmbEfs M SHUEASdpataals als |agat On 14f
(No. 6) results in aless uniformand Brainier final gum product.) 15

Addi ng the dngermin andopsegeasativgredismntengndimagenidlangorhthss fdnal tpmbe

bl ended and_qj into the terial nor v [ vides a
better smeelp%é‘gg%r%#'l I eﬁ.‘oevcra'grio?l ﬁge?ggé’tg%we "ﬁﬁgfg%#ep%ﬁgfgﬁe%% S
chewed. 14l t bfughréw e lamehes rat thenC €88 processdndg thee matétidllze tR&t paxesent

i nvention divides the sugar terial into two portions having substantially
the same weif§ft 1B %@%‘Ff"ﬁl‘?s al so possible to divide the sugar into

two portions which difHeele1ongBtEECaEELY ndhpeREOlEi BiYL dIFYBEent Ofygeaanpl €,
addi ng 60-75% of the sugar material at the downstream | ocation (barrel

section 2S PAf FCERW SAGHERSStFRT RIPEEAPHRY XheqUsbarialRein Uthe eharedend at
the Thitlal GRU GEaldamRCHyr@s 1) diey OSiiring s %t:*ﬂg&ghabﬁx&%g esult

in"a final gumnmateria Ich”i's not as soft as that produce
-pr ef err 88 predewssts Theomprassiann@ledieants, caaverssn tanvgyandededementislied 30

avor can BORIRORERS R EMES BubeanamariHoY HBSRF SR 550 S1TBnEs Luor
#1) bei ng admddkaba@iidg @bsichridiékneading blocks. These elements, and
other elements typically used in extruding machines, especially
twin-screw extruders; are well known in the art and are
20 commercially available. The elements are often specifically
designed for the particular type of extruder utilized and the

particular type of ingredients utilized in the final desired

| i,

product.
The extruders typically have a number of separate
25 stages along the length of the barrel 14. In the preferred
Werner & Pfleiderer embodiment shown in Figure 1, nine separate
barrel sections or members are provided (numbered 1-9). Each
of the barrel sections l4a through 14i are separately heated and
cooled in order to maintain the material within the barrel at
30 an appropriate processing temperature and consistency.
The extruders typically have several different feed
inlets where the ingredients are added. For example, as shown

6



9 :2 6 J UN Z002 WHO 991 33353 PCT/ U598/ Z4680 second portion 54 (Flavor

+ #2) being added at the intersection port 32 between barrels 14qg a Yy
addi ng a portion of the flavor at an upstream portion of the Z%f r'E@Nm
flavoring is incorporated nore evenly and thoroughly into the gum nmateri al

- 5 1n the exbwuskess and results in a nore even and | onger pEAisofshedd avor
release in the final product. By adding a portion of the flavor at a

downst r eam_pQk h t bar sgcti. 0 4q.a ., an
ol B Hiburd 0 e e At HISOR Sl oo S0bh TN 0708 el A0
As i ndi cataxd czheveinlées f2Gyv®@2,n@4vwhi2eh ean be, edrfdrkt pesitiegpedduct can

ei t her be sweet flavori or .a,sour_or, tart flavoring,.each of ichis
conventio Wtﬁ‘ﬁ%ﬁ?r\ %&@a%ﬁg g'ﬂfﬁﬂagﬁ'ﬁsqlﬂ'dt ﬁf’gg?‘_%’gféﬁ_:ﬁ: T or tart
flavori nggarsudatdi £l hd peayvstnd by bbe addrbawedfivedi thd Coasdel 15
Auxiliary systens (not shown) ich aid in the addition and injection of

t he sofi d W¥ropghuthe UpFEEerR iitial olalnt PorEutfer Poher cingyepierffod al ong
t he | engt e; r ha o4edydiegdi S i i pel punpi ng
and conve&s(r%lg e%rxg)r(lét slfi(a?flae feecffel%?,' g?gv%/ﬁ/&ggg%%r&ang f’hgfll e, are all
20 conventdfothk| gowmsnmreazngodts notTHedecoteh engiredients detcdndehefai n. |1 f an
acid materj_al ?18 adde i ?t&e ext uder 10 ig order to get g sour finished
gum producetx,a'mP &h The Hourt ' of Cact addéd P ﬁSJT‘%"ﬁférsr‘eﬁﬂF t3% $¥%tive to
t he anountsyaiupsagar l@&itinorndeand ooPl eveNtf1@vor Dhdesss | andheolséxiadg pr oduct .
The acid materials are typically added in a granular condition and if nore
t han 30- éapercent of acid materials are added to the conposition, then the
© splitting of the sufid dw@habunmNifgtel eRPEt hPOSadded1@6CERA! a0 der to
prevent or mnimze the 30 graininess of the final finished gum product.
Al so, the ofpébe extyudercthrough qneh demonancrnyensional rmechapesmex@re and
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final gumhe added sy noaveheicnah Basse-h-asigher (LEV)bifekdersiowrhaohIV
effectively. .On the other, hand, .the slawer the speedq of t extruder, then
t he hélf’deré/eteﬁgrﬁu'ﬁ?taesr Ia@gsr%?"g'ﬁtgngPei Nl e'ﬂar'fpr }nﬁ%gt?’&pﬁf’ﬁﬁ ext r uder
SCrew speexk.camrhbegae!|etdecdsbys ttymilcaang- Sht¥sduced iLheo pAlel ektbadewxxt r uder
and gummaterial _utilized, is al so possible to add solid salv into

It
the final ¥ @ SR3ECBURPRAHLASD BY BPERBSRE () SOWERELORAIdItERbRT 1P hown )

Pr ef er abl puriphfgt Sy@ainat UrRe ofthfe®s| IpIHsRAcREOELSDihE e RAbEyser 10 is
kept to a mnimum The conveying el enments should provide a mnimum buil d-up

of tenper &%% dignidh@aparials apd@areptovigally | addeshdatonitRengap¥okess. For
this rp BfiPert i Lons - 14 ar r at cool ed
wth z%lbgl %’%ﬁo—u %gt gr mr%lugﬁgga?g&i%tﬁgﬁ t’%g rﬁ%&ugnéwééﬁ& %%gl' owﬂ‘g
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system.

The second portion 52 (sugar #2) of the sugar
25 ingredient can also be added to the main extruder 10' by the use
of a conventional side feeder apparatus 60, as shown in Figure

2.
In the barrel 14, the material and ingredients are
introduced into the screw cavity in barrel sections or members
30 14a-14f (Nos. 1-6) where they are mixed together forming a
homogeneous mass. The mixed material is then compressed in
barrel sections 14g-14i (Nos. 7-9) where the internal cavity is

7



This is particularly preferable since flavoring ingredients are 20 often

t he 'nost expensive ingredients in the gumconposition. In thI52 %‘PN %OBZ v
is preferred to run the twi n-screw extrusi on machi ne on the order

100 revol utions per m nute (RPM and keep the tenperature of the gum

material inyd® Ege of 110 - 125EF. 25 Wil e the best nugessbfisssoarryi ng
out the inventi on ave been described in detail, those famliar with the
art to which this invention relates will recognize various alternative

desi gns and silhedi rad Spn‘arsumeadls' chuwidl tt hagp i nv@ntvemt V8@ hia tipisalidpe of
t he appended cI gé J U, N 2002 VYO 99| 33353 PCTN598/2 68 q? What
s C ai ned: l\d t HSE"B?“ cBW't’ i WSt st o‘b‘ﬁ?ﬂrﬁds&ﬂ’évfﬁﬁ YRR % s in

a conti nUOU%ﬁ&EEUEbOBlﬂh%ﬁte Sitidesged "Ba£14 al cfs dfNJalsdisNGricie Ned NgHeedi ent s
as gum base, sugar, flavorings, 5 softeners and plasticizers, said method

conpri si ng MASSsPRIaterial| eNtRTingt the SOPRFeSSiGReBPEHCN P  Fie §aRTHat eri al

i nto twogportions; inggodugeNoed fig 'i;%dﬂf’étbeﬁﬂ n RS SMGA edignt into
a first section of the extrusion m xer I ntroduci ng a second portion of
the sugar irepteuston process.sddodd 2devi pnseibltme:oextseu@ Glidm feeder.

downst ream of .t h .f r ect| n relnth ur f i final
chewi ng gum rﬁs't 31!5 ?ée;inpr(?\%ed’em’%%yzco% %de%ég‘gét Pgﬁriﬂr}f%l aiml

wher ei n sai dsuet &HSi:mséﬁaXr%IilhBBe aﬁrdnea&hstrh&:ﬁffas:mi:m@scomﬁahysamdcér r st
section bei rp the initial upstreamenpd of said mxer) said second section

bei ng downstHE&APBf 3¢ FeTMeTt S BELEHHET M EORPL h DRF as‘tqﬁ F§°S8E 53 Dei ng

posi tioAgd irbrRe! #RE&NcSHrb1l Mbshami¥h SRA0RH SRJaRRY, ba¥¥bIWengi fnfa d
nmet hod further conprises the | step of introducing the gum base)

flavori ngs %eome%sqqqueaumys mafesiaky Goekhe iden farder- | Fhgapiae hird
t t f th
section. % g tﬁgﬁ{:%&%ds‘% ERELfal D é{&hﬁégg u#éfﬁabﬁg”pﬂéﬁ N the

step of divi oring ingredient o mat er i Into a first
flavor portisglapand meskaimn.f | avor port i on, and introduci ng sai d f| rst
[Layor Portion 1110 s dif Lde3SH] LA kg goL oI Ll 2y
15 of some type, such as dicalcium phosphate. The d:.calcwm
phosphate acts as a lubricant or dusting agent, and other
conventional materials could be used for that same purpose, such
as talc or atomite.
Once the gum materials are introduced into the
20 extruder 10, they are conveyed by the elongated screws along the
length of the barrel 14. The final gum product 16 is extruded
from the extruder 10 at the downstream end. (

In accordance with the present invention, certain
selected ingredients of the chewing gum product are or can be
25 divided into two portions so that they can be added at
different stages in the extrusion process in order to secure
different profiles of texture and flavoring. In particular, the
sugar and flavoring ingredients can be split into two portions

in accordance with the present invention.
30 As shown in Figure 1, the sugar ingredient is added
at two separate locations in the gqum producing system. The
sugar is divided into two portions (sugar #1-34 and sugar #2-

8
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10 710%Mhich provides a better sweetness profile over time for the

final gum product when it is chewed.
Although the preferred process in accordance with the
20 present invention divides the sugar material into two portions
having substantially the same weight and amount, it is also
possible to divide the sugar into two portions which differ
significantly in weight and amount. For example, adding 60-75%
of the sugar material at the downstream location (barrel section
25 14f) and adding the remaining 25-40% of the sugar material at
the initial chute (barrel section 14a) is possible, although it
may result in a final gum material which is not as soft as that
produced by the preferred process.
The flavor ingredient can also be divided and added
30 in two portions and positions in the extrusion process. For
example, the flavor can be divided into two portions with the
first portion 46 (Flavor #l) being added at port 26 and the
9
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second portion 54 (Flavor #2) being added at the intersection
port 32 between barrels 14g and 14h. By adding a portion of the
flavor at an upstream portion of the extruder, the flavoring is
incorporated more evenly and thoroughly into the gum material

5 in the extruder and results in a more even and longer lasting
flavor release in the final product. By adding a portion of the
flavor at a downstream port, such as at 32 between barrel
sections 149 and 14h, an initial "burst"® of flavor can be
provided in the final gum product 16.

10 As indicated above, the flavoring which can be used
for the gum product can either be a sweet flavoring or a sour
or tart flavoring, each of which is conventionally known in the
chewing gum field. 1In this regard, sour or tart flavorings are
typically provided by the addition of a citric acid.

15 Auxiliary systems (not shown) which aid in the
addition and injection of the solid or liquid ingredients into
the extruder 10 are positioned along the length of the extruder.

Such feeding systems which may include pumping and conveying
elements, side feeders, gravity feeders and the like, are all

20 conventionally known and do not have to be shown in detail
herein.

If an acid material is added to the extruder 10 in !
order to get a sour finished gum product, then the amount of
acid added should be regulated relative to the amount of sugar

25 in order to prevent graininess in the final product. The acid
materials are typically added in a granular condition and if
more than 2 - 3 percent of acid materials are added to the
composition, then the splitting of the sugar material into two
portions is necessary in order to prevent or minimize the

30 graininess of the final finished gum product.

Also, the speed of the extruder can be changed to
control the texture and "hardness® of the final finished gum

10
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gum product sxnce the gum base elastomer is broken down more
effectively. On the other hand, the slower the speed of the
extruder, then the harder the gum as less elastomer is broken
5 down. The optimum extruder screw speed can be selected by
trial-and-error for the particular extruder and gum material
utilized.

It is also possible to add solid salvage into the
final finished gum extrusion process by a side feeder (not

10 shown).

Preferably, the temperature of the extrusion process
in the extruder 10 is kept to a minimum. The conveying elements
should provide a minimum build-up of temperature in the barrel
14 and provide a low sheer mixing process. For this purpose,

15 each of the barrel sections l4a-14i are separately cooled with
a glycol-water mixture and kept at approximately OEF. A low
temperature is important since it eliminates or minimizes the
volatilization of the flavoring in the material in the extruder.

This is particularly preferable since flavoring ingredients are

20 often the most expensive ingredients in the gum composition.

In this regard, it is preferred to run the twin-screw extrusion
machine on the order of 50 - 100 revolutions per minute (RPM)
and keep the temperature of the gum material in the range of 110
- 125EF.

25 While the best modes for carrying out the invention
have been described in detail, those familiar with the art to
which this invention relates will recognize various altermative
designs and embodiments for practicing the invention within the

scope of the appended claims.

11



100 1009s10%08’ () - ! NS5 10%00& () - y0- 10%08 () -

/" 10908 ()-"""14#$984[9) @' | 73&10%& () - 3! 3&10%& () - 3! 38&10% @th 2%&'
()-3!f 10938 ()-310%3& ()-9%&8' "' ()b)}[<j _@!![-"10%& ()-8 Iiz /ﬁzﬁﬁ
+1098' () - @ #10%28! () - 1) 3810%pé& () - 3! | 3810%& ()-3b))))))) **uv7o! "

109%& () - SYRYRKsS ) - &3f 10%0& () - F10%& () - 10 10 10! -[ - 1pgisdsaho -
*24~+C, | 7- - WUbUV70! S" 10%& ()-!fS" 10%b& ()-! >@&10%xbXb& ()-z! kni 10%ba&' ()

- S S9! 10%b&" () - ! S9! 10%b& () -

z--1.9/ 9/ | GVRGVI9'Clafned: () - ' k, "10%b& () - Y+10%& ()-![ %&L0%bub& ()-3y -
109%8& ()- FTO099& (J-070011111- Ixnb@!'! )10%iu& ()-Z 10b 10b

10bf 9s109H& ()-1L6- 109%& ()-z4"10%& ()-1&3 109%& ()--111;

223: 4?5zX6nmb@! ! & 1Q% ) - )n.&mé):h&i' S d&itéindohsl QSQdu%QﬁyFtﬁéwiﬂg GlrNB&' 10%
C{C& ()-GL! | & 10%=v=& ()-GL, f $10% & () - ?5567aBc8d8e8f 8xYNC80! I" 10-u 10-u

10- us3: leM&rﬁls & /@ anriogope; &mmw(lpn@wex amd( pum materials
Lo e (). et s Bady shpediiohos jad S Bapk:) buplel ! Bibdagiags, |\,
mM' 10%&&8' ( pof tengrs @ydzplaqﬁl&iﬁm .N(S&:L@) metHOH) ¢oBpxisifg 1 OHE &teps 1OR4 & () - ;
Ss>mOBNCROL SR, 38 - M 10% & {14 1T fledian
inteo two portions;
introducing a first portion of the sugar ingredient
into a first section of the extrusion mixer;
10 introducing a second portion of the sugar ingredient
into a second section of the extrusion mixer downstream of the
first section;
wherein the texture profile of the final chewing gum
material is improved.
15
2. The method as set forth in claim 1 wherein said
extrusion mixer has at least three sections with said first
section being the initial upstream end of said mixer, said
second section being downstream of said first section, and with
20 a third section being positioned in between said first and
second sections, and wherein said method further comprises the 1
step of introducing the gum base, £flavorings, and other

ingredients into said extrusion mixer in said third section.

25 3. The method as set forth in claim 2 further
comprising the step of dividing the flavoring ingredient of the
gum material into a first flavor portion and a second flavor
portion, and introducing said first flavor portion into said
third section and introducing said second £flavor portion

30 downstream of said second portion of the sugar ingredient,
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