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METHOD FOR CONTI NUOUSLY PRODUCI NG CHEW NG GUM

Techni cal WO39@3353 This invention relates to i nBFEVSPMBLesses
for conti nuous | NeTRbBFER CHOSTIRUOBSLY PREBUGRG CRBWINAG LS and bubble 5.
guns, which have inproved texture and flavor rel ease.

Background O The Invention There are several systens known
t oday for producing gum bases and final gum products, such as chew ng
guns and bubbl e guns. The present invention can be used with all types
10 of sugared chewi ng gums and bubMechmical Fi¢ld ease of reference,

all such guns will be referred to herern by the single term "chew ng
gunt. Typically, the THa®i ntPYRREIRBK e redafgge to 1§@6&W&§el¥¢?%‘fﬁ%-‘ne f1“3I1-'nal

capabl @ of FEBbInRysd; ALY Some. A Y OB SHRe 1ARE KRR

process.s gums, which hbWeJefpravedateReuk8JafidNE ToVROSHdledsd ypi cal ly
conprises a water-soluble bulk portion, a water-insol uble chewi ng gum

base portion, and typically water and soI ubl e flavoring agents. The

i nsol ubl e gum base generally w&&m @ﬂ-TﬁE %{(ﬁ), el ast oner
t VA), fats,

solvents, fillers, resins, Ay et
plasticizers, waxes, @Hdksi E&%V sevad 10t ems kﬁb&ﬁekb&a%lf%ﬁ @&roadicqmgs
The flavoring can be added in

gum bases and final gum products, such as chewing gums and

bubble gums. 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 continuous 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



various forms, and can either be sugar based for sweetness or aci d
based for sourness or tartness. The water-soluble portion 25 of the gum
conp03|t|onw06\913m8es with a portion of the flavoring AETUSHSLHEY A
period of time during chew ng. The gum base WO 99/ 33353
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t he product I's chewed Numer ous chewi ng guns and chew ng

gum bases |hstﬂbewed-past have been produced using a batch net hod Singl e
blade 5 batch m xer used for .thes [ 0cCess he m
base ingredients are zgo\g )g%"s%%amilﬁmar Eﬂﬁjﬁ?aﬁ%u F‘?e i ﬁ#’t?the
batch ni xerpage higepeeh ProdicRedmidion adpdtdeineyBEd. dindle AR
the gum base is processed, the nolten gum base batch is enptied into

coated & |bakch pmser%raw ar¥pieally twsed fan Fﬁ?es@qmqﬂmse@uchm lgsidi ng

tanks or fiJlin ed or_cast nto sha and aIIowed
to cool anob%% g“(ﬂﬁ’i/e& é‘t% ore deel%?(] SﬁysFB?rﬁ%

When the fifido WHMRMDAS CHUMLRED Cated THY @aﬂé@iﬁ§§e&ke mel‘t&tinﬂné :H:Bié&‘ dv%txhod,
portions of the gum base, together with 15 softeners and bul ki ng agents,

are added t®imee nAfber tlb@tegum base | 8 opragessedh fabefmaﬂtbﬂedguml baged/ or

d fl t dded
iﬁrn?iynuéhe 4 U opedSl Sed Toaca B el ey cioa Ersnabaiz®l 13 ;
shown, 10 Thegﬁw ghert ddch aBahenliNgs taflks1ér 2@@1&@%&%@%&9

5, 057, 328. ng gummass i s then cooled and | ater
scored, andextwmsisst qmt@ﬂﬂ]e-nftlméhapﬁodacd allowed to cool Gomt |smlo.dsfy.

ext rusi on chi ne have al s roduci ng chewi ng gum bases
and the fi :%P%"T?e aéf 3%& é‘se i 8r CB8¥’NQ 9 9% use of conti nuous
extruders to nake a fwua:! 28 €hA¥E NEHEWING QA tpt SN2 Ol R¢aRkA, 1S
U. S. Patent No. 5,135,762 to Degady et "al. LFS Pat ent No. 5, 045, 325

to Lesko usimg & batanhj ngthodatpant ivms 4:555:@4@;7:111 dalgeansogethalr. with
Processgs kn in the f.ar _caontinuous p chew_ng

bnge oish o thists S iniichngt Slsrtae mi REBRAEC0 FBeS B eRaun LaERE
exampl e, i E1ldvdridaiseNdudisasS AlKIEd Bih D, 488/ 366spray-dried flavors

(sweeteners or acids) are added while mixing is continued until

a homogenous mass is achieved. Systems of this type is shown,
for example, in U.S. Patent Nos. 4,816,265, 5,000,965 and

20 5,057,328. The chewing gum mass is then cooled and later
rolled, scored, and wrapped into the final product.

Continuous extrusion machines have also been used for
producing chewing gum bases and the final chewing gum products,
or both. The use of continuous extruders to make a final

25 chewing gum product is shown, for example, is U.S. Patent No.
5,135,762 to Degady et al., U.S. Patent No. 5,045,325 to Lesko
et al., and U.S. Patent No. 4,555,407 to Xramer et al.
Processes known in the art for continuously producing a chewing
gum base with the use of a continuous extrusion machine are

30 shown, for example, in U.S. Patent Nos. 5,419,919 and 5,486,366
both to Song et al. '
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99/ 33353 PCT/ US98/ 24680 0
The chew ng}wgl?ﬁlﬁ'ﬁ’eﬁe and chew ng gum product processes RELUPHEAAEPY, |
these patents typically utilize a continuous extrusion nachine, such as

a tw n-screw extruderhe cheWliage gutr utbase twpdcakchpwhage gamerplroduct
different feed inlets 5. were the ingredients are added The eI %¥#
screws i nsPecefges dpselesedorin hé‘b&ﬁer uBaFentP e R G efent

types of  conBiBlIBALS xRNSO RIS QB DOBy %ﬁaEcE@Q Qsat% 8 or
pr oduci ng chew ng gum bases and tinal chew ng gum products Inclu
extruders frheséogunrudaker t@plilcanay HaveesetebhileddEferentO fe€dr inletdapan
Steel Works, Leistriztz, and Buss Manyf act uri ng Conpany

Sever al5 ef %F?st%v@%i%ttseﬁ*ﬁ?eadﬂﬂdt heThm@longated sgrews dinside rcal@or
of chew ng % 0 1,0 e S u

for - exanplgggggégnggo? 3 @&ﬁﬁgggg ogr%S E@F&ged HﬁgﬂnggFgggﬁégpggpg%igg of
flavori ng eleméhes.mCentihaous ex8fdsibf hmhkRineSuthatyeannbeausedhdon,

for exanple, in U S Pat ent Nos. 5,057,328 to Cherukuri et al. and
5 116, 627 psoducmszutq#@wm 9\5@ baises’ @ieﬁlﬁé%hmwmsvos% PEPENGESt i ng

0
aggkg o eg‘t"gh ;Bd ‘Be%uﬁ@t ] Wérﬁng' g Oé@l%%cfe‘i’:rerz

a nore con ease O

in U So Pateﬂp.No. .ﬁpbafl, 16€ekd ZivialKs et néls&iﬁi,s WLshavea:ed sonlaeen
made to change the texture of the final chew ng gum pr oduct .
It is a geMapufagbpEdRgofoOMAANYr esent i nvention to

Several efforts have been attempted in the past to
extend the flavor of chewing gums over a longer period of time.
These efforts include, for example, a controlled release of
15 flavoring, micro-encapsulation of flavoring or other materials,
and the like. Such systems are shown, for example, in U.S.
Patent Nos. 5,057,328 to Cherukuri et al. and 5,116,627 to
Rutherford et al. Other methods involve granulating or
agglomerating ingredients into a granular matrix to provide for
20 a more controlled release of ingredients. This is shown, for
example, in U.S. Patent No. 5,124,160 to zibell et al. Efforts
have also been made to change the texture of the final chewing
gum product.

It is a general object of the present invention to
25 provide an improved process for the production of chewing gum
products. It is also an object of the present invention to
provide an improved process for increasing the length of the

flavor profile for the chewing gum product.
It is still another object of the present invention
30 to provide a system for continuously preparing chewing gum
products which have a controlled texture profile as well as a
controlled flavor profile. It is a further object of the

3
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25 provide an inproved process for the production of chew ng gum

products. It is also an object of the present invention to provi de an
i mproved pkxasegs3for i ncreasing the length of the f | aveCT/ps9sia4bse f or
t he chew ng gum product. It is still another object of the

present | %fééé@@ 3dnvkAtRbAVi @ a preikia f 0dn COMibPEGES| Y pRHEESE I NEor
chewi ng gu products whi ch have a controlled texture profile as well
as a ceontinyasly pradusisgi fhewing iqum prodyctEeinowhieh e ifavor

3 . 99/ 33353 . .

PCTI US98/ 24%86® easegppgggnglpﬁ%gn??gneygnbyogpag AR RSBy SEEYHBITE™ o
continuougéﬁbduégguﬂ ng chew ng gum products in which the flavor I S

rel eased nore slowy and evenly than in known chew ng gum products. 5
These &nd ot her obj &heser anfetotlex hebjessentare mekveRYi e nPreSERta
preferred for mt?:rjﬁﬂt 2 ; gﬂ%ﬁ@&honal f:refer?ﬁ.éc[)#gz%i Q&r etﬂgf {flvention, is

Summary O esent i nvent i'on provides an

| nproved sysd&Mded néxe&iidfverously producing a chewi ng gum product. In
parti cul ar, the present invention provides an inproved process for

produci ng a final chew ng gum product which has an inproved texture and

whi ch can have its flavor prgd'r= : | (ﬁgto have an initial
"burst” of flavor and/or a ske¥ of 15 flavor.

In accordance W tlphd Ri-edah@s eRfrent IME PiRAidestan imSPO¥ed Ukt X iEbSI ON

processor is used to produce the chew ng gum product. Vari ous

i ngr edidenteomrrisnwmitEy trraduring rfuddrewing gunc lprddugta gdm pagsicudean ,
softeners, .plasticizers oLl s and 2% flavoring. The suggr i s djvided
into two BRSSeRE ANYRBE10D RRSFVAASH BB HPTHRSUPEPCPRE behiRRAMS 5 ¢ he

extrusi on ProGess chewing gum product which has an improved texture and
which can have its flavor profile changed as desired to have an
initial "burst" of flavor and/or a slower and longer release of

15 flavor.

In accordance with the present invention, a
continuous extrusion processor is used to produce the chewing
gum product. Various ingredients are added to the extruder,
including a gum base, sugar, softeners, plasticizers, oils and

20 flavoring. The sugar is divided into two portions with one
portion being added at the beginning of the extrusion process
and the other portion being added as one of the last
ingredients. Dividing the sugar into two portions affects the
texture of the final chewing gum product and makes it smoother

25 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.

This Sheet Has Been Replaced




.and the other portion being added as one of the | ast I ngredients.
Dividing the sugar into two portions affects the texture naI
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the flavor downstream of the other i ngredients creates an initial
"burst” of flavor whegnhy hecliv@ntionhs CHNARSEing®P! bhhi e thsed | aien ane
adding a portion of it upstream changes the flavor profile of the gum
and creat espresent sinvention, rMneluding mvesis £leNvoriags| avdr sour cexHoaxt t he

chew. £lavorings. 4 Thi s Sheet Has Been
Repl aced oring | |

1111111111111111111 pividing the ¥VUgde3Rdterial in the extruder, together
PCTI US98/ 24680 Any conventional flavorings can be used with

t he 5 pretentconteerling othen @EXrusics parametengs sudhsasrthe speed
n_the extruder

Loauther 2 of 5he wsiTvaer mMCoERS, teSpRERureR oE Bhe, Patiud St it o

of the extrysierend {1Eov BMEEN &F e ftqa%@ ans eék&uﬁo?rofué@rﬁé_s
allows control of the flavor and texture profiles and ows production

of various aljews @rehet op gcmﬁn\pﬁ:m $ypes of chewing Phwm predeats.

I Avention al |l ows ab ter_quality.final. 10 oduct to_be prepared, _as

as a product in which tf%epg?sd%t; lnve&c’a?flb%ﬂ%"(%aie}ae?'heﬁlﬂ 91’6?#1\&
and at 1@ f f@FrQfict 't@%e' greparéhe &DNE11 as a product ﬁ%ﬁcﬁ”@h@t ffé.vor
feat ures, advantages, benefits of the present invention will becone

appar ent frean e mﬂkﬂasﬁdtm dif £ efugritomimogndtes endpatodiffibrent akimes nivi ew

of the accompan drawi ngs and appended cl ai ns.
Bri ef Descr%%%f‘?% The Drawi ngs

These and other features, advantages, and benefits of
the present invention will become apparent from a review of the
15 following description, when taken in view of the accompanying

drawings and appended claims.

Brief Description Of The Drawings

FIGURE 1 is a schematic diagram of a continuous
20 chewing gum system in accordance with the present invention; and
FIGURE 2 depicts the system of Figure 1 in which 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 elongaited
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 &



FIGURE 1 is a schematic diagram of a continuous 20 chew ng gum systemin |

accordance with the present invention; and FI GURE 2 depicts
the systemg@foddaggare 1 in which a side feeder is utilizpdrusys/24680
Best Mbdes For Carrying Qut The Invention Referring to

Figure 1, a_continuous chew ng_gum 25 nuf act uri process_is, sho
schemat i cal P%gﬁ\hﬁiﬁﬁeﬁp i$9 Ry afoIu™: ¢ USi%rc]‘erﬁ ng"%ﬂf‘svrhea% torrud\g&sfo

can be of agynGPANEREialcompanyYPe PREEEASHEY "OhOWe?EE, Cehkl PorBighniss M
12 and an el ongat ed barrel nenber 14. The continuous extruder 10 can
be of any extrederni?®oihslatgperehadiing twity serawngxexudeder nanufacturers

30 known today, such as Ja Steel Work Leistriztz, .\\ern
5 | VO 99/ 3335’§/p1c£ffy, the conéinuous ex%:z%’.s:.gﬁ M%S }?2_68_0
Pf 1 ei derger  £R1R- scP@e Uiie otk soBR kfi JRe ldrleN 4 tABY/ 86- Po6at ionalVBtidultiet-i Ng

Conpany. Preferably, however, the continuous extruder 10 is a

co-rot ati ngrovabnienaky ixtexmeshing or tangentialypi gse extaeudersi AaYEs
extrusi on machi nes use 5 tw n:screw nmechani sns i.ch i th .
co-rotati ongRe® Burft -emnggﬂfﬁ%t FoRaY, EFfedfi n eorS%gﬁégﬂéént ?él which e
extruders hgyfermix 2 pRbck¥l ShPFUIRIAME S ahaVABSWIRNS £6r! BRe bRl Fui

whi ch I nterm x and process ingredients and materials for the final gum -

product 16.pffbduet oh§at eThe cetongatddrscrew onefiidns digve \didiferept SYPSSr ew
g;rergrtlihéno% hs?cr:rz]'év(r) rel%rn%%ﬁ:sss iorrllgt 21?1 o% errni:'gclzesss:[ig%‘t t%reemater{aefis itrHaQ: tar}:%
fed into the barrel 14.
The elongated screw members utilize differenﬁ types
of screw elements for processing the materials in the extruder.
The most common types of screw elements include conveying
15 elements, 'compression elements, reverse conveyance elements,
homogenizing elements such as shearing disks and tooth elements,
and kneading disks and kneading 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
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



__Thé el ongated screw nenbers utilize different types of screw el enents

for processjng the materials in the extruder. The nost conmon E%Bes of
screw el erR¥ABRW ude conveying 15 el enents, conpressi on OGRS '
reverse conveyance el enents, honogeni zi ng el enents such as shearing

di sks and gfaofiigeteneNt the extrudelr kieathia diver Feddkiedditngsbhsciell
These el enments, and other elenents typically used in _extruding,

machi nes, 88pethgr| ynlets; g0, @&'e\/@%xt?’%deq'% e R Fnﬂnaﬁmppﬁlgﬁenﬁgt

and are 2 i all ' lgq, T t . i fi |y
I I
particul ar agypragelr | 3¢r atidcensalvddge | 36d are t hinttodatedednted the bapdadt .
The extruders typically have a nunber of separate 25 stages along the
| engt h f throwgh he Upstyean jaitdiadeindgt porpelfer Rhey dingzedients,

enbodi nment I n_FLQ ] L0®: SERRT . . tions _.or ers
are - provi dggﬂ%}r‘i\gymgt}eé %ig';‘}d E‘gégg@l of a%ﬁee nzfrx}éeﬁiés?ct]%g%s o%%ao? hlr“gggﬁ
14i are sepgarghel downstedannforts. CTiess othed delgriedvemivy dnrlude, Ngber i al

within the barrel at 30 an _appropriate processing tenperature and
consi st encgxample, gum baseTR8,cRPFLEBLESt Ppi PARFY1RAGErSevERER AFf FOKENt

geed L-% Sﬁ}ﬁgg gggkﬁﬁih”%eghﬁnbil%‘i , 249890 T855°48TP 'aﬁgczar%éggﬁg 4680

in Figuwe 4g.the extruder 10 has a first feed inlet 18 as well as ot her
inlets 20, 22, 24, 26, 27, 28, 30 and 32 positioned downstream on the
barrel 14. Typical | yTB8| Fhewhpgecgi@ningredéants are added to the barrel

of the extruder through one or more conventional mechanisms or

systems. For example, the sugar 34 and salvage materials 36 can
be added by conventional loss-in-weight (LIW) feeders. The LIW
15 feeders meter and regulate the flow of material into the barrel
14. The gum base 38 is typically introduced into the extruder
in a molten condition by means of a conventional metering and
pumping system. The softeners, plasticizers, oils and coloring
are liguid materials and are typically added into the barrel
20 through conventional liquid metering and pumping systems. The
flavoring materials or ingredients 46 are typically injected
into the barrel 14 by means of a conventional liquid injection
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



as sugar 34 and salvage 36 are introduced into the barrel 5 through the

upstreaminitial inlet port 18. OQher ingredients, usually in aliquid
condi t'i on, wayg®/3s383r oduced i nto one or nore of the downsPCHUSSRI680S. .
These ot her ingredients include, for exanpl e, gum base 38, softeners
or plasticizéers, such as corn syrup 40, lecithin 42 and oil 44, ;

fl avori ngs f48ledndarsh| presgure isg built up. A vERt chewisg gypdcally
ingredients_are.added.to the . barrel. f the_extruder thr h _q@n

nor e conveRFPaﬁgangﬁﬁgﬁF§%}Qﬁ le1n%y§P§n§9mP5958§8ﬁpFgfgfﬁggsﬁ%aﬁﬂ%% and
sal vage mapgkkalsStd6eldminate RRdeddeddbyuionyept o YJadeds pribreicdthd LI W
feeders. The LIW15 feeders neter and regulate the flow of material into

t he barrel mass ofl matgriaduenbesingsthe qompnession| pe¥oref theobarkel.
ext rude in a nolten_condition ans of_.a .cony ional ri and
¢ SRS, Lo AabreraR: i HEREHETh, TS

punpi ng® system The $8f & are
l'iquid mat gxt#hsigRdpabeeb¥pi g8l ¥ added goysipile tharis a 28idd hi«udsr .

conventional |iquid netering and punping systens. The . flavoring
mat eri al s ofhengidedi émedenccancbeyphyachpvenrionall extrupien (apPacatus., 14

by neans of conventional Jjqu d injeglion system he
sgcond por EP6H 82 ?@%ﬁ raﬁlji%f%? r#érégh}téﬁsszglm’iuﬁa}égaféﬂg CAMPATL, Bo‘-’%akeaz-.(!l-ded
to the mai pepkinsdesnd Ovebet NE PEEeiderePlcarFOnvend iSid Hdatied erdera
apparatus 60, as shown in Figure 2 In the barrel 14, the

mat er ikl amdtengandi eentrelk gnechanijian e eed slongatad barzel cadn yinket
barrel sectjons or ne rs 30, 14a; 14f% S...1-6), where .they are m xed
t oget her fSJ_f”T‘rE?\gl% usewfﬁﬁr&é’?ﬁ%@ugaﬁﬁgé.a}g I\E%ettf‘ﬁ g@gen%fe g?ﬁﬁr igh% héeTJl'nd(e
conpressedgbBger iHaEbRhe&EEd! O9StALUmdfh é&@ﬁ%de?r 9)préEsailye iwiiter nal

cavity is
adaptor mechanism.

The gum base 32 is typically intermixed with a filler
15 of some type, such as dicalcium phosphate. The dicalcium
phosphate acts as a lubricant or dusting agent, and other
conventiocnal 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 gum producing system. The
sugar is divided into two portions (sugar #1-34 and sugar i#2-

8
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filled and pressure is built up. A vent 50 is typically '
bet ween t h&¥M%A33F and conpression sections of the barréFﬂﬁ%gékgﬁgnate

undesired bui-ld up of gases prior to the mass of material entering the
conpr essi o2 POrdddt) poirtiide Ravigd . substantially théNs&héladided andl FoUUMe .
certain materials into the extrusion process, it is also possible to

use a side TRedéirst poptdosi qr f guaBELiE¥nobe sMGRTC oMY chBi addederaty uthen
t us, . i L.ab f B fugd
T PR g PR T

not or and £eTé¢ Okhieehars sihabdraelel se@eied DaareNo. A j nl ethe se&bhéie is
used to supply materials to the side feeder. The side feeder is

connectied Portien n@it exanydsy, Pfefsugdny 52w LR aadded &fapeorpeethignsm

Such as i SEPIFAEa Rk AL ok "hEE RPRSE e Baidag £ doen S PR RdREY
| ubri cant géceish i OE a@ed) . 6)and ot her conventional materials could be

used for that sane purpose, such as talc or atomte. . Once
the gum materi al s ar¥plittingicthei sugarhaategiadxtinfdertwr), pettsionsg eand

conveyed b he el.ongat.ed scre | ong .t he , ength of the,barrel 14. The
final gum %‘?%Jcﬁﬁ:ttki%'gi%t &‘?‘-‘ﬁﬁ?‘é@e %‘oca%ﬁp&ﬁ t"ﬁetb?t gﬁﬂe?"‘fﬁuﬁf?{lh@ro?ess
downsfipeanygféets the graininebd AAGOLERRESeWoEN the MRS rddieant i ofg

certain sel ected ingredients of the chewi ng gum product” are or can be
25 divi dexieswtts tiw ponerenuniforhaand higssagranbkandfiteehtgum pdpdhietent

R e e e
i ngredi ent s(gai ke aphi bof nﬁﬂet%ggﬂfé@io%ﬁgar atl M8EELLHRANGRFW (b  NG)
present invention. 30 shown i'n Figure 1, the sugar ingredient
i s added resuktswbnsepdieas unikkiormnandngradngem Fioddcigun pxdugt . JThe
Zugar 1i5S dZIHé..;i.dnegd tihrét %utg\élx)' ggrtt_"irg r]sse asrlé\ aer 1%%:&%14.'032 da sl,J aarll%%:_s the sugar
to be blended and mixed into the material mass more evenly,
which 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 #1) being added at port 26 and the
9
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each portion having substantially the sanme size and vol une. The first
portion orweuwensissy of sugar 34 is added at the upst r eaPCUSY8I2HE80al - end
of the extrusion process, preferably at inlet chute 18 in barrel
section 14a (No. 1). The second 5

. ortion or gquantity of sugar 52 is =
added at aSBESPE] Bﬁrt1°nd5€m§??-é¥ﬂ+'o#gbl pedng added nak ghﬁré@l‘u’-%ﬁ%‘?t’s‘?fbh as

t b | t. ' '
at barre rtS%?) ljlaoégrfrlfé'eg b@y}&l@) 14%1 dadtlxi 14h. By, %&ix&# Lﬁ‘%otz]ﬂ@oﬁugf‘rthe

material iBRCO t I ons an ng the ep 'ocations 1 n the
gum ext r usifRavet oaesan hipstafdanc portiengosi thaesstmnkkrt, exher €latoting fismal
pr oduct . results in a npre uniform and | essq_éranul ar final gum

| t
product  inepgROrated| MPRe €¥gRtY; andghBArapIbhe IRTR LhHR FH JFRFSOEY i on.
(Adding; a LnOLng ExtegyLEe I%g?@éuf{:s 5.’1335' Q?r%évé%%.%cg)%%ngef els&géa%q

n a
| ess uni form and grainier gum product Al € sugar WO
separ at e | gtatrdprnreld=ze dn ahe fimakuygeoduct. tBybaddirendeporndoni afdchert o

the material mass nore evenl % whi ch provi des a better sweetness
profile ovElavege atora ROWRSTIRAR,PQRm pPBcRicBSwWiin 3¢ PetMeeReparrel

Although 1 Dg pieher ngd PLpECsn| N AFCORIANCE WhhiBgkhe B0 ePLESENELRMURNLT on

di vi des the~suagar nto two portions I ng substantially the

sane wei ghprewideavimt the tfimahlgum produessilsl.e to divide the sugar into
two portions which differ significantly in weight and _ anmount. For

exanpl}® addi ng 60- A8 indigatedARe¥Ry ok cFlayoring Hdhighvran Lenusihtion .
b | | 5 4 L NQ.s i ni %.af
mter ol - abor “EngPqul prodes Aoeh NI Re: [60% MufbedReriibing 1 B Wur

al though ibr tarteflawstirg, eazhf bfawhfol tatesiventdonalli/skneim ain sud  as

t hat produced by the preferred, process, The f]avor
i ngr edi ent chewing HHEIRIE dedafBradHeI2BD % W S SATVERIPFDIS ons

o e € SHUPLERRY EFSoa iy cne URn ol RSACCRRIAE L 0o 1o
26 andd he Auxiliary systems (not sKown) 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 conventicnally 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



WO 99/ 33353 PCT/ US98/ 24680

second. portion 54 (Flavor #2) being added at the intersection

bet ween baWO#98333g and 14h. By adding a portion of the FF’&\?W‘B‘QW an
upstream portion of the extruder, the flavoring is incorporated nor e.

evenly and th I QU It o th up et er 5 i the uder ults
ThCh oo BESTRERAE 3 ale” epdfefl PRI Ber sBeed e WO ki bRl

By addi ng gumoptbaficef sihee thef |g%h‘rpfbé’ée e YHBVbHere Al n@fcske:stwdsmasmafeSZ
bet ween barr el sections 14g and 14h, an initial "burst" of flavor can

he pr oeffeativelvie fpnalthgumt&e@'dmndn.es the) slower the speed mf chhed

above, the_f LN | C ap_h S for,the roduct n either
be a sweet ¥#§B§%tht%€n Qggugargeg ﬁg?aPme?3v%??ﬁg?f%§gwm5F V%C€Bo$§n
conventg onabii . KNomie | Bptifium exéhadeRd e | Sdékd | Bahhbe SckedOdy O
tart flavorings are typically provided by the addition of a citric

acid. 15 trial-and-epreri ey thesmantiquier sxvmwderwidnsh gum dmaveriadk
addi tion ang #nk %tlon of the solid or liquid ingredients into t he
extruder 1B“ard 5 Sitioned along the I ength of the extruder. Such

feeding systems whi chr may Iﬂ@w%éwma\gt@ngd&oatsﬂanqsalva e LRI NERe
side feeders, gravity feeders and the like, are all 20 conventlonally known

and do not fhaed tdnishedogum nextrusion proheselﬂnf a side feedenf (m@tacid
naterqu |shadd d to the extruder 10 in order to get a sour finished
gum;w%)uc? °¥Ren the anount of aci d added should be regulated rel ative

to the amount of Sugpfef&Bably, HKLItdnpd¥i dir%h€'€§E§uonhh§r$b8§§
product. The acid materials are typically added in a granular

conditi on indth¢ extrudere 10has Eeptthma(mwunmum acTie nearereyding alemedtdsd to
tp(r)](rat i ons i §gﬁ‘é§étsé’g?\}1‘%%e%r%’g$ “318“ ﬂ‘?t o) tuci’](c)rot i ?“ﬁgfétgﬁtgeglna{:hé "barze?
14 and provide a low sheer mixing process. For this purpose,

15 each of the barrel sections 1l4a-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 alternative
designs and embodiments for practicing the invention within ﬁhe

scope of the appended claims.

11



30 graininess of the final finished gum product. Also, the

speed of the extruder can be changed to control the texture and

"har dness" waf oop3ass3f i nal finished gum____ .. .. — PCT/US98/24680 10
WD 99/ 33353 US98/ 24680

product 16. The faster the extruder H!HH“U!JLHII Iﬂ‘ﬂﬁ‘lt he fi nal gum °
product si Whatlls Claimpede el ast oner effectively.
On the ot her—mand, the sTower the speed of the extruder, then the
harder the gum as |ess elastomer is broken 5 down. The opti num
extruder screw speedjcan Remsehgat 8¢ labntmubﬁsﬁ» dﬁmh@éiﬂg él@éwirhj»‘
particul ar extruder and gum nateri al utilize

al so possi blaterdadddigoki tondlinagusi mccruaeon ml*¢nal saidi gmangwmls
ext rusi on prox'il a?_ by a side_feeder énot P} su £ von

Pr ef er abl y 1BCHEABH FH - REF P RER Bt ﬁfm%‘ﬂ“p 85855 gaz,; LRy Rrder
10 is kept ghetandisi ARHNp1Et icAREeY| Ngafd HERALE compEiwisgl tMeO%tdps aof :

m ni mum bui I d-up of tenperature in the barrel 14 and provide a | ow
sheer mixi ng processdirddingi £heurgngay, imgredigntofof h&hsarqus makeTimk
l4a- 14i are separatel cool ed with a glycol-water m xture and kept at
appr oxi mat & °Cf?1 ¥B 8i tenperature is inportant since it elimnates

or mnim zes the mekaahl:iﬁgtaoaleéttpsrﬂ&y%f NEhé Nshd@r "BhFédient the

ext ruder. This is particularly preferable since flavoring ingredients
are 20 of ienot hefiimst sspbhenvef | the efttotssiam mikergum conposi tion.

In this regard, it is_preferred to run hetvmns r extrusi on
nachi n’eo on the orderlBErgeum'&%Oar%%‘?rﬁi iRSFE 158 © ﬁﬁ?es‘(‘% 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 whereip said method further comprises the
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 thé 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,

12



-and .keep the tenperature of the gummaterial in the range of 110 -

125EF. 25 333 Wil e the best nodes for carrying out the invention
have been d¥OPPRMA in det ail, those fanmiliar with the art tBCT/USIS2d4p80cH -
this invention relates will recognize various alternative desi gns and

enbodi ment s Wwhereginaahni ¢nhgidhebursterisi Elavbihis é:&fénenc’é&oﬂﬁeﬂftﬁé‘ef:.nal
appended cl ai ns.

99/ 33353  gum material is chewed. pCT/ Usos/ 24680 V\hat I's CI ai ned:
1. A nethod of continuously producing chewing gum . .materials in a
continuous extrusion m xer, said gummaterials i nc such™

i ngredi ents as gum base, sugar, flavorings, b5 soften mmﬂﬁﬂ" rs,
said nethod conprising the steps of: di vi l?”"r

i ngredient of the gum materi al into two portions;

introducing a first portion of the sugar ingredient into a first
section of the extrusion mxer; 10 i ntroducing-a second. portion
of the sugar ingredient into a second section of the extrusion m xer
downstream of the first section; wher eibjs ShageHds Sxdnik
profile of the final chewi ng gum material is inpr ova,I”",”m”,”"I

13



IS 2. The nethod as set forth in claim1l wherein said '
extrusi on WioO®@933¥sas at | east three sections with said first PCT/USSRRU65ON 7(

being the itnitial upstream end of sai d/qi xer, 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
nmet hod further conprises the step of introducing the gum base,
flavorings, and ot her ingredients into said extrusion mxer in said
third section. 25 3. The met hod set forth in claim?2
f.urt her conprising the step of dividing the,lavoring ingredient of the
gummaterial into a first flavor portion and cond flavor portion,
and introducing said first flavor-portion inte=sfid third section and
i ntroduci ng said second flavor portion 30 dowhdst eam of said second portion
of the sugar ingredient, : 12 WO
99/-33353 o PCTI US98/ 24680
wherein an initial burst of flavor is exper gl dd when the final gumf\]
material is chewed. B :
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(57) Abstract

An improved process for continuously producing chewing gum products. A continuous extrusion machine is utilized preferably with
a rotating twin-screw mixing mechanism (10). The sugar ingredient of the chewing gum product is divided into two portions to improve
texture of the final product. One portion (34) is added at the initial upstream end of the extrusion process, while the other portion (52)
is added after most of the other ingredients have been included in the gum mass. The flavoring ingredients can also be divided into
two portions, one portion (46) introduced into the extrusion process upstream of the sugar material and the other portion (54) introduced

downstream of the other ingredients. Splitting the sugar and flavoring ingredients affects the texture and flavor release profiles of the final
gum product (16).




