;] 7e3eTSTPlI (L6T7=(~ 4 F F B Z003 1 MOULDI NG OF CHOCOLATE The rgffgz
invention relates to the in-package noul ding of chocol ate nore 'p % arly
to a process for noulding of 5 chocolate in a solid or sem -solid state

into a flexible material. Moulding of chogolate is normally carried out in

the liquid state by casting, i.e. pouring the nolten chocol

moul d followed by cooling. The noul ded chocol ate is usuallyjmmmulmmMﬂm |te
easily after cooling, due to the thermal contraction of the c oq96%§e as
sets, givin tractive glossy surface. However he

di sadvant aggg&#@g#v@%%m colate noul ding are the 15 requirenent for
cooling tunnels which consune space and tine, the product cannot be wwapped
directly becpuse cO g .step d |t difficult to a Ve ex

wei ght contfﬁf %%E?n oulrmgéo pendi ng 1%5‘25%l ?a\%{aogesé‘}cflgedeﬁl%r ess
for plasticathycekstadiowe apehattkwdrmalmltrcg a:q:ﬁce:cetsa)rfmzy_ mecterd g v ch
conpri ses feaglag 1he {al, cont sl Mnagenisolionary dmbad o ¢ 100

extrusi obh device and applying pressure to t al ning con

25 material Matersabstantially solid or senmi-solid nonpourable form
upstream of a flow constriction whereby the tenperature, pressure,
contraction ra%%g and xtru5|on rate are such that, the fat- contalnlng

conf ect i oner¥P é‘??a‘? | SRRSR T fefe ot S UBERAT a1 F3F H G5 M3t nett yE Rt Y B ns
in a 30 SUbS&ﬁ@teaﬂ)i’ycﬁsrﬂ:ixdgprl sempcsmhrdg NtHe Pealrtady e:chfcmatme piroekice an

i bl 1o cy BFIER g Pibued 30y RS it UL MNP SR ET 4 Yugpaily

plastically deﬁ@uh@ddqulté o¢@$hby|mf‘©eza ool hg ERIe Q:Dllmm%ltﬁelam;b
descri bes anc3pt L DEEELL OB P dél‘i‘&ccpié)@@sés wher & dde éf&'ﬂ?cj 2 Béafé

extruded product s Injection noul ded under pressure at 4 F E B 2003
2 tenperat uribd| 8l 2her #ek Hae %%@§$hgs$kﬁ%ﬁe(ﬁHQWRNRﬂeu%heThls i nj ection

noul di ng pr0§E§§dV§n§§l@§§aﬁfi@éﬂxVexﬁ’@Déﬂi@I Ntho Gd0h 541 BESEIEIH g ca)@éiﬂgei S

t herefore unnecessar% éo t hat tge %’DO uct.is r§U|tabl e for dermul (g

i mredi a1gly AFTBFIEHERE FRT eT0f bh Folfdi vt i Wt Ot BB ROWRYET , S B cause a
subsequent cobhepgthe poddunetessamyt b@ewmm@pemndxnﬂntlylbhmsum@tof the
necessarily n in citc %m%# i ng a
hi gh qual|ty8§§¥Fa§egF?gi%ﬁ8n§t %g %P?%ICU ac I%%%Qy%ﬁ%&@&%ﬁﬁg%e now
found, surprfFSRAREPY; that it is possible to |nject|on moul d the solid or
seni-solld non- pour abl e extruded chocolate directly into a variety of

i onery

materials |i i the nmoul d. whereb d chocol at.e covered w
ThesT i abag mopeBrbr e B et b At el NS e f S (P vaE Gatt Pt
surf ace. plastlcally extruding a fat-containing confectionery

material which comprises feeding the fat containing
confectionery material into an extrusion device and
applying pressure to the fat-containing confectionery

25 material in a substantially solid or semi-solid non-
pourable form upstream of a flow constriction whereby the
temperature, pressure, contraction ratio and extrusion rate
are such that the fat-containing confectionery material is
extruded substantially isothermally and remains in a

30 substantially solid or semi-solid non-pourable form to
produce an axially homogeneous extruded product and which
has a temporarily flexibility or plasticity enabling it to
be physically manipulated or plastically deformed e.q.
forcing into a mould. EP-A-93114251.7 also describes an

35 injection moulding process where the temporary flexible

extruded product is injection moulded under pressure at a
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Accordingly, the present invention provides a process for |nje\(l:\h|0ﬂE
nmoul di ng an extruded fat-containing confectionery 20 materi al B 2003
conprises feeding the fat-containing confectionery material into an
extrusion device and appl yi ng pressure tozthe fat-containing confectionery
material in a substantially solid or sem “solid nonpourable form upstream
of a flow constriction whereby the 25 tenperature, pressure, contraction
ratio and extrusion rate are such that the fat-containing confectionery
material is extruded substantially isothernally and remains in a

subst ant i al 1 52RRET L 1oFe epd 0¥ oF g %%ﬁm%de%bengoPﬁ%%ﬁdoﬁhFBﬁcﬁééta

tenporary flexidi im{]é'c‘@Iorﬁﬂ Bstleihy, p§@c§§§r§§t§ub§€§|ntﬂalm9t isW@hla?mbme
ext ruded prg%ﬂi ibits the i ngorarﬁ%fle§|bllltx ection Eg t he
ext ruded pr tS %?%%??a??? 3%t her haff§- P he o ﬁﬁ%? ahki Ef

with a food- @w@d@cﬁoisdsuntablalfcapd@heubalbglﬂgmédiatdlynhﬁtéhethbape of
the nmoul d ang ct d e_food-grade
solid naserlg?ﬁgggbgﬁnﬁg%fgyggogg é??giﬁgﬁrd gggégér HEEhat t he

t enporary f|%&b@¢qm¢wto¢oglasg|cStyobfneh@se&ryudéuepmaaucpnénastesnthe

product to b@b@QY§b€a$é¥e§§QkPybaéééuPVaﬂaaslh0§6h¥ 9§£eﬁﬂE€aH%E9re It
|l oses its flexibility or plasticity, so that it may conpletely fill the

moul d in oned%W%E%thgh%%@ PEE@FangaﬁshbghmﬂPﬁ%hFYc?HﬁGPFﬁgfFﬁlFﬁemﬁﬁuld
The details wé dherexbitustonaehikhe.fat-containing confectionery materi al
are described in our co-pending EP 10 A-93114251.7 whose disclosure is
hereby imcorporated into the present specification. By "substantially

i sot her mal | yWe i hatéi sownfenhdpnswepneannghgt thett étpésapuseibiiet e

fat - contai ni 1, 6oL R1LOPEEY LR UBLELI 8L LENRL DS, SUDALANLLALLY unchanged

under the con I ONns é extrusion from e ou Iet of the
flom/constr|%Kt@hdaﬁdchgﬁphgtﬁnpééﬁpéhanutélﬁgVErlﬁﬁEréfl@aﬁ@ré%ﬂérnal

heating or coeohiRg aﬁénﬁoumewﬁéeegy exteeﬁaahdesat:hegoq5t@oebkf@gea{eaﬁ%hl S
not excl uded as as the_material _being extr mains in a

subst antsal | § EOL 8969 ?@HFrééﬂlasnﬁﬁsbéﬁrQB guifig eapﬂrgﬁthEt t he
extrusi on angttnpectivengioukegi Bgrfhneot her words, the tenperature of the
fat-containing confectionery material is not caused to increase
substantially by the extrusion or 25 injection noulding process itself. The
f at - cont ai ni Agcevafingiventhy pueernsl inmgnbéonf provadesnee proicaiss, fwiite or

m | k Choco'aiﬁ%QEtEBHCRbﬂiélﬁﬁbﬁh'EHE?ﬁd%BnEQ%UbBQtQQEQﬁgb%b%%%ctlonery

repl acenents, 30 stearines, coconut oil, palmoil, butter or any m xture
t her eof 20nut MPESEE3LsHBACHs CpBRAGEBuLEEA1RAC that Sa5rsPPté ladmlect i oner' s
coati ngs USedoﬁ@éc@@bﬁét@Qm@@%@&aQSuakbyaﬁoﬁﬂkkﬁbﬂ@nCGQQQkﬁt%n@ﬂa|Ogues
Sonpr ot ng JEPRLN:BECBACBALCE, Pare SB5AFCRNG RIFE, Cerg S idPRmY. | 0 4 F
B 2003 4 material in a substantially solid or semi-solid non-
pourable form upstream of a flow constriction whereby the

25 temperature, pressure, contraction ratio and extrusion rate
are such that the fat-containing confectionery material is
extruded substantially isothermally and remains in a
substantially solid or semi-solid non-pourable form and
which has a temporary flexibility or plasticity,

30 Characterised in that, while the extruded product exhibits
the temporary flexibility, injection moulding the extruded
product substantially isothermally into a mould which is
lined with a food-grade solid material capable of being
formed into the shape of the mould and then demoulding the

35 product covered with the food-grade solid material.



The injection nmoul ding tenperature may be fromas |ow as 0C to about 35C
dependi ng on the conposition, particularly the anount and type Bf FE8t2003
present. whey. plain chocolate is used as the extruded feed naterial, the
injection nmoulding tenperature may be from 10 to 34C, nore usually from 15
to 32C, preferably from18 to 30C and mor & preferably from20 to 27C. In
the case of white chocolate, the injection noulding tenperature may be from
5 to 28C, nore usually from15 to 27C, preferably from10 17 to 26C and
nore preferably from19 to 25C. In the case of mlk chocolate, the

i nj ection nokl PR IE R rERdRES hegd behdt d S G PO Y nbrex sl ty ¥ om 15C
to 28C, preferabt ycftPraddihe &(Eraded prsasefaiabl os framAhdia-26€ |t

shoul d be understood that, in . thjs invention, when 15 the chocolate is

i nj ection o%lay%&c%t{]f%n’f)%‘?h?‘& ted oon Mplagtud 1y derermed SpFererit

sem -sol i d nonseoulabl 1 sk fib £l bt ¥ esr bel 4t & 2y ousd ytiset harmhy n contrast
to chocol at e_whi thgf ﬁf# been ﬁreyioyslg set. hard such as recentlg
tenperedscho%%lfl% e c Js 4ta ?\} %tl?l rb%slpye%% %h ?)%Ejr]a%?.‘felré? WA

t enper at ur esor Thithaoytect ranb hbug dimgthe muchd easi er to control and there is
significantly inproved weight control consistency when conpared wi th nornal
shel I noul di ng using nolten chocolate, 25 In addition, in contrast to nost
ot her chocol Bte #etd 8l ngoprbeessrtrushen fefatherbatceorortnie? require

cooling aft eeoﬁh@ctmﬁéfyo;aaeeymi ngr@%e@@ﬁﬁé&din'r&_@r Ué@-;@én@i:ﬁéoﬁ\ib—
a narrow gate 30, t hrough whi ch the extruded

constriction I r X

oy oduct ant dhsd ShETaoht & elofey A0 EosEES Vit ik Sy atenRpEateq) ThES
injection pothé psesess ypsecbEécanibhe product; b) detachnent of the
product fromthe entrance to the nmould 35 cavity (al so known as the runner)
is easier whereas the use of a large gate may deformthe product. 04FE
9 2003 5 As Byatedbabantial hyEPsptbBginalby" 7imhblbs airveéstion e¢ei vaanoul ded
directly intgnaenefal teﬁpegggﬁt&ﬁsoﬂp%g- fﬂmeaﬁfaihingoéslnf@he%hgfyt

nmoul ding is used as_descrl erein, the resulting product_ does no
n

consi st ggt | yNREPEARE HEB2iBS5SHRECRREL2HEY cHRERAREEONUIRACE hERGDUI d.
Furthernore, c8ng00sbaLeHE gheseytsusianerromdthéi euphtt@oobhal ButIbe of
current |nvegglog oxercongs.tgese dlaagvantages.b¥ t he use $f theflnternal
lining in thE foat@¥whPBRTPFEVERTs PR RRbRSI 22 eS¢ T ORT sTPREFHYYt Bt he moul d
surface. Thethenengslfonakéerabklchratheg be easliygreesned thenuséeopr oduct
due to the i f LbL i e |1 Qi teria T ood- e
solid naterigggéﬁﬁéﬁ #gésggé P% Ppﬁggﬁﬂehﬁéﬁ?d??hgégi%g?%ggeéeggr?éﬁgto as
the |inpog nafethal Makayiad beiagpeysridedr remeinsi énnat spbatanpsahéy| as

bei ng capabl go0f gbgkngechorBBAiiNhentBeushBpe StatBetAPYLghotiBELthEni Ng
mat eri al shoul d be.suffiéhgntl f.| exi bl

% ? to be dengglded fronlﬁge cavity
face of the RBLFHSLAR PPEBNTPAECHI8BURPUIRLRIr niRaRERTt KREAFhi FSmateri al
may be a thi nefiperatlieri bfetP@ dfaterbakadtniagt bonkectibgedyvmateribar dabl e
material, e. | ast.i h | A | exi I y have
a thickness gPtP?g§F§558 %b%?%ﬁé? %PEPEEEEFég}&oﬁylghgogﬁkgé%gég,ggnd nor e
preferablsy fibieR0i50 MPEAdABy Prgces8s wteedh.pol ypropyl ene. The rigid
vacuum fornmabl e materials 25 may have a thickness of 50-1500 m crons,
preferably from200 to 400 m crons, e.g. 300 mcron polyvinyl chloride
(PVO). In adEPFiSﬁF“FﬁPﬁaﬁPPHﬁPVéD&ﬁFE%OP@rguFPFEFéﬁé|VaMuEFV|éorn bot h
directions sueltascel |l NEELRY ehizel oreanlkovndensaty pel yabhyhiane nay be
used. An exang%e of a 30 suktabLe netallig ngterial i_s_al um ni um having a
t hi ckness of SPPSMLIHTES 568 TRi-E-&Fs CO5P8f BPELFY FFBHR56M8865 M crons. | f
desi r ed,3gret altleiasedepl, asbiconufti loid ,mpp lbecddedbuéter et ahlyi sedture
pol ypropyl ene uhere ;t e elale doS MY BlnienTRLEY 3ha!$8d ! Brlind e
nmoul d may be chosen, it d S|re5,

confectioner's coatings used for covering cakes usually

comprising chocolate analogues with cocoa butter replaced
by a cheaper non-tempering fat; or materials comprising
35 non-cocoa butter fats, sugar and milk, e.g. Caramac.



35 to increase the shelf |ife of a product, e.g. it may be a high barrier
film C4FF ~ 2003 6 If desired, the lining material may be @4lf&Bili%t e.
The | am nate may conprise two or nore plastics naterials, e.g. two thin
flexible plastics materials, two rigid vacuunfornable plastics materials or
a rigid vacuumformabl e plastics material %and a thin flexible pl astics
material. Alternatively, the lamnate may conprise a plastics materi al
netallised on one or both of its surfaces, e.g. a vacuumformable film and
a layer of netallised ' polyethylene. 10 The lining material may be
preformed i ke sHApRC by o Jowhing ntepesatureymayi by &ropukd tovhaas a

plastics or getato Caybhy 88° @h§e§§ﬂ81§&a@§ @ﬁetE?mﬁghgﬁioﬁo be injection
nmoul ded. The eforfgd linin eri al aced into 15 the nmould

agai nst the F1gH %thh%IF%RPPFJ%E@lBKPﬁD%fdfﬁE BregnBLt afhebpnPapinng
confect:onerqhdmdhatalldlﬁeéﬁ|aslﬂ%@ éhgr@ﬁéétféédnﬁéeék@hl TBEe"Phng

mat eri a i nt ape _durin e inject ul di ng
process %f |%£ﬂééﬁékl ngﬁ%n?|§§?B?f?Fgr%r gﬁcP?IEFQma § aHUFC|ently
thin, e.g. I©Ie® u@@ahiyrﬁnsmSMEh as 2P° @1cpnefémﬁblynfrbmsleaseo Bbéc
I|n|ng mat er p tenbhe i pjegcti d Ln

nmoul d and f&?ﬁ%dh?ﬂ?gakﬁgggﬁglg ??é?hgonng?dgz € gﬁn£§§tF§% u%g WhE‘ngsure
of the fat- c%ﬁ@%@h@%grcbhﬁeéﬂn@ﬁéiynn@@@ldang m@mnﬁrhéﬂradmaMtagef@bmthe

present inventigsn 2§° @ha&okéeuguanmg FROLR! | §b HBYZbQCUSEQe§§r§b§§rE&%ﬁ to
facilitate 30 gean whigh casé it may be

2 groduct from the noul

ei t her T@used’ ortqi é eﬂn fM3Re RAGIBEaPLYyEFeR. 1ﬁltEPn§§|9el§naﬁBennre

pr ef e_ralbl y],c d:d&eelmfmmglllmtﬁbtalaﬁay tﬁﬁaiﬂjéﬁtibﬁ roul dedgf @bF\g@@E@@Ebonery
material aft bpg.and.act as_the_pa QL. Lt he
final produéfgyii tgreoﬁglg% flﬁ]ﬁ%t%gg?ﬁg ££§mP§% ?hg 58 Y'FF -~
Z00s appl|d@x¢6mr®¢l$ranMyléaCRQQEthfandhmordopmsfeeahﬂynftbm BOScess,
thereby redugéng, the BRed1§0beCYREBELYBoUr Hgtngl EhEgEQBVS}'£18qd| lhap the

packagi ng materi al naﬁ decorated, e.g. l1sin pfinting to
hi gh 5 pgial i E82 ¢RPER aﬁ%elﬁhénéﬁﬁéa@an@@ulﬁﬁdpaécés§@@paﬁéﬁérﬁhér9moduct

may undergo Zgtthersgreaifens, ig. - sbihdi 89 wehh- Eemﬂanhoﬁtpbgeasn@aﬂl the

lining naterlal Xf@c£ QélﬁgCSEE%féué?ytQQQSBQEé 1necontrast to
chocolate which has not been previously set hard such as
recently tempered chocolate which is usually still pasty

20 and pourable at such temperatures.

The injection moulding is much easier to control and there
is significantly improved weight control consistency when
compared with normal shell moulding using molten chocolate.
25 In addition, in contrast to most other chocolate moulding
processes, the final product does not require cooling after
- the injection moulding has occurred.

The use of a flow constriction, which forms a narrow gate

30 through which the extruded product enters the mould cavity,
has the following advantages:

a)the injection point is less visible on the product;

b) detachment of the product from the entrance to the mould
35 cavity (also known as the runner) is easier whereas the use

of a large gate may deform the product.



10 product through the manufacturing process before the final H@%Fgﬁlﬂ?m
the lining material. Such lining materials nmay be manufactured fr

resilient material which would allow nultiple re-use in the process, and
appropriate choice of material could all og recycling after use. 15 The fat
cont ai ning confectionery material nmay be &xtruded through a flow
constriction which may formthe injection nozzle or outlet of the extrusion
device. In one enbodi rrent extruded chocolate may flow wi thin channel s of
20 the nnulg\(knomnecﬂal ‘runners”_in the plastics industry) and subsequently

f1 ow t hroug JRAEE ety ER A5 A0 45 kr brihacp e tifinis ki) eCHERR d

H nedeM t][t fktcﬁﬂ@@tgldh&é’fﬁﬁwlmto T&ten@&wpailat;elwﬁlrwe@oulruort&wer@w das a
exi e |

sem .- sol col at e, fromthe gate
nto the modid e S e S SRR A5 TR Y et B ha b ar o
commonl y foure iredtle: plaspreduqr odess imyt | ochuist stentAsy thel exde uduonto
conti nues Kt col ate, the
noul d prfogress(J'lq\g/’lea]t fchlel }t’%&{toco atgeﬁﬁr(trb&?i allF‘P%t}%{nﬁ&P@ 30 is
filled. At tcmrsswemt t%@fgﬁbs%léﬁ%athﬁ rdifel bl k9 oA ciTM® to all ow
the full consphidatiovaitide &\h@ﬁ@é@w R HECH sa AL 4 dE S DP1 Pihe N@Se DeEN

reached no further flow occurs and the extru5| on pressure can be rel eased.
At this poi mE {1 ndtterRah bEP e Bhe TRl 4 ifRteh RreTRRESethgs
entities rermvcﬂfbtfarmnfmnn@uidkmcyheds mhaasmr@léwrmcetorhexmmi@g under

vacuum or sing, the pac ng rial 2003 Iift t he
productl(firo?rﬁ?rl‘:eerlhggluI%‘?nIﬁh g% %emox{%% ?r?'ﬂ"alt ?o%’ﬂc% ?g due "to
subst ant i al |she hielsement efri)e%abul:etkaSOf hehé¢ ebiinhmg emdtoéxridhe inj ection

nmoul di ng process of the present invention may also include nufti-feed
injection into noulds using different conponents in each feed e. g f ondant,
ice cream efke fopduaradensolihe prbeesal ndhige Lsaisedrteohipagthecentres

such as fond@dmd; Cfe €& BRAT + 8F Cr ik £Re@r €0 18s Posé t 1 pipkly i Mat &1 £ptia goul d
before inj eqrbr onég})ul dj ng. The |ﬂect| on rrouidl ng process X if des red
be ful 1y5 autRfre? 23 Q197 RSk the TR Hetipt oddet e Lt o33 PSLUENBRPRRYSS r om
the 15 noul cbf:ayeirygsfameecﬂhmeolShemslad;hesofmtlmé thdneld) nt}mg i1bnihe m)ul d.

Thi s theref P Oéjir'cgﬁo@l 5%918?%&1% Pi?& ?"\%é e é‘eméxﬁ%&e?

i ning materi on one sur ns are use
pl astics nmatereml tl@%mc@'élbféefedeawﬁythi?oln@tlh@ pm@dﬁé@mtbhrseer/edtlﬁe 2Eor

finished progugtandi} htﬁ@elihghg ﬁé@é%iﬁ Hﬁyeﬁéaésthﬁﬁthﬁyﬁhfﬂéﬂpﬁhé' ng is
nmore difficult due to Eg}dk i nti_macy of theglastlcs mat eri al
cPFreap B

agai nst2@ he Ib%%i%% ?rdBeglﬂoYaEPP%Rf?Bm hke p?‘%%?ﬂ:é ma€elr al ,
and due to tzh@dde@feﬁmétit:em t)héltmnnbertﬁnﬂtem}susrmaaéetaabSm2§ have

denoul ding i s possible af flel the Iastlcs ter toa 0 ir to
pass behi nd ?hgh p‘l:férg F%soma e?llnaﬁ %r%aEthep\sggﬁﬁ% tlb ¥R§ noul d
itself may beioedesof aadsmorabpeefagaulpratfeomaeosaosmhrassmsf:atr é0g.

steel or a phastbsSp @%Ebﬁ&l)l/eﬁeg THQ' ¥§859°9?E‘3um1?8rﬁ158% ﬁQi‘@?lQﬁs}]he

i njection noul ded product ow and process of
present 2bnvetY oRa¥e 35tBiFERESF 9fu§@1“&ﬁopoml€ﬁ6n5roHﬁEf-FéﬁbéV A&PMow

shel | s such asoEast @00Eg98rons, e.g. 300 micron polyvinyl chloride

(PVC) . In addition, thin film PVC which is sufficiently
ductile in both directions such as CLINGFILM or a linear
low density polyethylene may be used. An example of a

30 Suitable metallic material is aluminium having a thickness
of from 10 to 500 microns, preferably from 50-200 microns.
If desired, metallised plastics films may be used, e.g.
metallised polypropylene where the metal is aluminium. The
material used to line the mould may be chosen, if desired,

35 to increase the shelf life of a product, e.g. it may be a
high barrier film,



0 4 FF3 20039 S The present invention will now be further descpibad iy
way of exanple only with reference to the followi ng drawings in ich
Figure 1 illustrates a ramextruder adapted to formthe injection nozzle of
a noulding tool, Figure 2 illustrates a sghenatic drawi ng of the in-nould
10 packagi ng system show ng the steps of The injection noul ding process,
and Figure 3 illustrates a piston and cylinder and a nould fitted directly
underneath the cylinder. 15 Referring to the drawi ngs, a hydraulically
driven ran1e§truder is shown in Figure 1 and conprises a barrel_ 15, a

hydr aul i cal iy GESH&® I arhifs, L ird&d g i paYe s fsildiidiatas M&ing a
Cross-secti Qamifhat emifadi @i sandwan driinyralp Ieaytiels diaaretiel] Hf €55 MM
Chocol ate b twtog\?l.SS ﬁgiere r opped t20 in _the .f(iejs(fj eni n%.lcil fol | owed by
hydr aul i cal Iléyoa e iinG RE & dhEat I RS R R I §07Ddr'S Hhd 3 Y ®hper at ur e
of 23C. A sdmirmadnite nu@ass istd imk treori-gocuraabl e wiark dl 9 agfuBe o mhianiet er was
produced whi i |,1:S. S : 25 1 nitjal; T whi ch
| ast ed ffor X’ggﬁiﬁ%,%ﬁ%@ |guré2n£c2iu§ﬁgfm}sa&alﬁvaéc§ulrﬁl olrgnél %g%i?éo%%at%bul d 20
having a paifrl terDadulive loayithes i nadhA AR Y OMRA ¥Seqy Bhagfel @F the noul d
cavi t: e;f&ma&&nmgh@mﬁi%d Zh MO gk FS&Z%Y'C{)‘B”itCs{‘LéQH@B%Té;@, 28, ¢ PVL) 22”
a ree i s unwound and passes as shee above the npuld cavilies

bel ow a heatV/&@CWH LA tflilénfad’rﬁead %&ﬂjrﬂ‘?ﬁaaln]sls(e:gt shown) to give
a formed sherily@th3%nkhe forned sheet 27 is placed in the nould cavities
28 of the moulding tool 22, the nmould is closed and the flexible o~EE
~ 2003 110 extruded chocolate 19 enmerging fromthe extrusion die 18 of the
ram ext r udeThehdvmiing Maemi dl i ¥ dre quk ¢ fmned el regy sited e by peaicwoul d

Cavond. The s v er b Thd T o ni ol 58 Thel RTeR s FE B

second. The two s of t'he no tool are then ‘opened an

sheet cont aiGHHG Y H& t&e ANl aRe fasHeIe LhEedllkadsl. iMeeHRD i s t hen

placed in anpgRaAlddd biHock Sdrvnad 15 ol @seth oyi drans e i 864 2Pntdhen
the block 34 .is clased, the edges of the PVC' fllﬂare. seal ed t oget her by
means dfs he l'bedn}?é‘ﬁéf eisqq.;\-[rb%t e cavity face to allow injectilon

moulding of the fat containing confectionery material
directly into the plastics material.

The lining material may also be formed into shape during

20 the injection moulding process if it has sufficient
flexibility or ductility and is sufficiently thin, e.g. 10
to 100 microns such as 20 micron PVC. In this case, the
lining material is positioned opposite the injection feed
point of the mould and formed into the shape of the mould

25 by injection under pressure of the fat-containing
confectionery material.

A further advantage of the present invention is that the
lining material may be used as a carrier to facilitate
30 removal of the product from the mould in which case it may

be either reused or disposed of and may be recycled.

Alternatively and more preferably, the lining material may
remain on the moulded fat confectionery material after

35 demoulding and act as the packaging material for the final
product. This latter option eliminates the need for the



10 incorporated into the sealing block 34. The sealing block 34 a n@i FR
I ncorporates cutters which renove excess PVC filmat the sane ti h@&t
seal i ng takes place. On opening the sealing block 34, the seal ed hal ves are
rel eased as a conpl ete egg shape 32 meighkgg 40 g within a PVC covering 15
31 with excess PVC packaging filmal so renoved. The w apped product is then
transported on a conveyor belt 33 for further processing. 20 Figure 3 shows
a nmetal cylinder 36 having a dianeter of 80 mmand a 4 mm opening in the
base. Chocol ate buttons 35 are | oaded into the cylinder. A netal piston 37

i's placed i FRMeGRIGTUAT GF IRAF BIPIHASNG FHHRET ARI%S HefrR ober i ed
hydraulic pmc&‘é’ss,s skl 0 ﬁtﬁk\ciﬂi@ thetoded nﬁ@rtém&yéimeﬁraﬂ;hm
chocol ate is c ressegﬁb %gﬁ% ress re of 80 m@bn fuIIy
conpact ed eRFHRRET hy e‘?ﬁch Hnq H%atb‘?fsjea fmel‘¥1 €yl i nder.
The cyl i nderdeco 1H teaxbd @y ¢ mwaﬂe‘aablmiadg Anhdvoat doBhwnghteantgh ns a
hem spheric | runner 41. The chocol ate
feeds di§ ecac#y |ﬁt{% tctﬁeel éﬁ/h#gc%ma%#? 331?%{%&??% the nould while still at a
tenperature of 23C. The nould contains a vacuum preforned 50 m cron

pol yt hene hery sphesesddd Mrlr A0@hE d@\h@@ hdl¢ SLh@eoF@tends injected.
When the mould'is full, pre§gure |:ér §§ 20 25730 35 ~ 4 F F '3 2003

rel eased and-E$R-MRAG SpEnett L kg p‘t”a%lﬁl E%n%%?a%ﬁ NMCR aft & r ebldfed with
the chocol ateishey Imgost pahath M dbt nasta carrier to transport the

10 product through the manufacturing process before the final
demould from the lining material. Such lining materials may
be manufactured from a resilient material which would allow
multiple re-use in the process, and appropriate choice of
material could allow recycling after use.

15
The fat containing confectionery material may be extruded
through a flow constriction which may form the injection
nozzle or outlet of the extrusion device. In one
embodiment, extruded chocolate may flow within channels of

20 the mould (known as "runners" in the plastics industry) and
subsequently flow through a narrow gate, e.g. from 100
microns to 5 mm, into a mould lined with a packaging
material. The chocolate extrudes into the mould as a
flexible filament of semi-solid chocolate, or may flow out

25 from the gate into the mould as a front of solid material -
both these types of flow are commonly found in the plastics
processing industry. As the extrusion continues, owing to
the post-extrusion flexibility of the chocolate, the mould
progressively fills with chocolate until all of the mould

30 is filled. At this point the pressure within the mould is
sufficient to allow the full consolidation of the chocolate
to occur. When this point has been reached no further flow
occurs and the extrusion pressure can be released. At this
point the mould can be opened and the injection moulded

35 entities removed from the mould either mechanically or, for

example, under vacuum, or by using the packaging material



04f ~0 2003 12 CLAIMS 1. A process for injection noulding an extruded
fatcontaining confectionery material which conprises feeding the fat Fri 2003
cont ai ning confectionery nmaterial into an extrusion device and applyi ng
pressure to the fatcontaining confectionegy material in a substantially
solid or sem -solid nonpourable formupstreamof a flow constriction

wher eby the tenperature, pressure, contraction ratio and extrusion rate are
such that the fat-containing confectionery nmaterial is extruded

substantially isqQthermally and remains in a_substantially solid or
com ool 3 Khnaa R b R R e e Rber S 1B AT orthe
plasticity chamacpendued iirs tdudlstadtilad livhe hextgance d qupectectuex e Ditlse t he

tenporary flexibility,. injection nmoulding the extruded product
substant | al 5 s BEKEEAEN"y into a nould which is 1ined with a demoul dabl e
food-grade solid material capable of being fornmed into the shape of the

moul d and t her depRudifig dhe ARyt Gaverad wid !brtérfeeﬁtf%x%@@foﬁ%éf -

mat eri al5. 2. A proacess accorllqg to claim1 wherein t ining materi a
a plastics &itsSeet@aliv@endidiiiaifess Mjrddeds MMt 33 m 1 wherein

the I'ining mateerntd Tonddidhtd et anretard a . favidiantt hi tdessegh, from
5 to 500 m crons. 4aﬁ§' rocess .according to clain11<¥2€rein the Iining
material isS¥Selldti 9y FRARRRRSST R PTEHTRT atChaERAHG 2 ¢ hi ckness
of from 50 tcenth®3d muhores fondahth~~1&03dehnh. & @ruickass aceording to

claim1 whergj .% | j ni teri 1S .1 d : . yacuum
form nd Oandli)'?)hsgr%‘:t lp.%aecdeg n?%:t}{(;gat%@ @njnﬁaoiill%ﬁgeﬁfbdfegj lnlgjt%)%p &gggﬁis) lr%/(ﬁé cavity
face. 6. A {Fihscdey etdardinapliding dradesmharayn theddsitedy neeekublyi s
formed into shapstdying the injection noul ding process by positioning it
opposite the injection point of the nould and formng it into the shape of
the nmoul d by injection under pressure of the fat-containing confectionery
material. 7.IrAgirocesseaaans diited prddide 6 shed£i Iy tdemd bl d&dessomf thae
lining materi al cLS fvr. m 10. toe ],%0 rrri Crons, a8 éA r0cess lc’{leCCfl‘di n ég claim
1 wherdim t YR SN i H T arf i SGTI o7 T nbie prastfc
mat eri al s orthe plastd csThaiml tthewt bte pnedecésla moulded product

contained within a "skin" of lining material on one

surface. When thin plastics films are used, the plastics

material can be peeled away from the product to leave the

20 finished product. With the rigid plastics materials,

although demoulding is more difficult due to the physical

intimacy of the plastics material against the product, the

product does not stick to the plastics material, and due to

the degree of flexibility inherent to such materials

25 demoulding is possible after flexing the plastics material
to allow air to pass behind the plastics material and break
the vacuum behind it.

The mould itself may be made of a suitable rigid material
30 such as metal, e.g. steel or a plastics material, e.gq.
polycarbonate.

The final shape of the injection moulded product may be
solid or hollow and the process of the present invention is

35 especially useful for the production of hollow shells such
as Easter Eggs.



9. A process according to claim1 wherein the lining material serves_as
packagi ng material for the product. 10. A noul ded fat-containing U4FF32W§
confectionery product, whenever prepared by a process according to any of
the preceding clains. 11. A noul ded fat-cgptaining conf ecti onery product
according to claim10 containing ice crea
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injection moulding process, and
Figure 3 illustrates a piston and cylinder and a mould
fitted directly underneath the cylinder.

15 Referring to the drawings, a hydraulically driven ram
extruder is shown in Figure 1 and comprises a barrel 15, a
hydraulically driven ram 16, feed opening 17, extrusion die
18 having a cross-section of 5 mm diameter and an internal
barrel diameter of 25 mm. Chocolate buttons 35 were dropped

20 in the feed opening 17 followed by hydraulically advancing
the ram at a pressure of 80 bars and a temperature of 23°C.

A semi-continuous solid non-pourable rod 19 of 5 mm
diameter was produced which retained its shape and had an
25 initial flexibility which lasted for about 40 minutes.

Figure 2 shows a vacuum forming tool mould 20 having a pair
of mculd cavities 21 having the half-egg shape of the mould
cavities 28 of a moulding tool 22. 400 p polyvinyl chloride
30 23 (PVC) on a reel 24 is unwound and passes as a sheet 25
above the mould cavities 21 below a heater 26. The sheet is

formed by vacuum means (not shown) to give a formed sheet
27.

35 The formed sheet 27 is placed in the mould cavities 28 of
the moulding tool 22, the mould is closed and the flexible
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hinge 29. When the block 34 is closed, the edges of the PVC
film are sealed together by means of heated metal strips

10 incorporated into the sealing block 34. The sealing block
34 also incorporates cutters which remove excess PVC film
at the same time as heat sealing takes place. On opening
the sealing block 34, the sealed halves are released as a
complete egg shape 32 weighing 40 g within a PVC covering

15 31 with excess PVC packaging film also removed.

The wrapped product is then transported on a conveyor belt
33 for further processing.

20 Figure 3 shows a metal cylinder 36 having a diameter of 80

mm and a 4 mm opening in the base. Chocolate buttons 35 are
loaded into the cylinder.

A metal piston 37 is placed in the cylinder on top of the

25 buttons, and a hand operated hydraulic pump 38 is used to
push the piston into the cylinder. The chocolate is
compressed at 23°C at a pressure of 80 bars and when fully
compacted extrudes through the 4 mm opening at the base of
the cylinder. The cylinder is placed on top of a closed

390 mould 39 which contains a hemispherical shell cavity 40
with a 4 mm feed runner 41. The chocolate feeds directly
into the mould cavity and fills the mould while still at a
temperature of 23°C. The mould contains a vacuum-preformed
50 micron polythene hemisphere film 42 against which the

35 chocolate is injected. When the mould is full, pressure is
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CLAIMS

1. A process for injection moulding an extruded fat-
containing confectionery material which comprises feeding
the fat containing confectionery material into an
extrusion device and applying pressure to the fat-
containing confectionery material in a substantially
solid or semi-solid nonpourable form upstream of a flow
constriction whereby the temperature, pressure,
contraction ratio and extrusion rate are such that the
fat-containing confectionery material is extruded
substantially isothermally and remains in a substantially
solid or semi-solid nonpourable form and which has a
temporary flexibility or plasticity characterised in
that, while the extruded product exhibits the temporary
flexibility, injection moulding the extruded product
substantially isothermally into a mould which is lined
with a demouldable food-grade solid material capable of
being formed into the shape of the mould and then
demoulding the product covered with the food-grade solid

material.

2. A process according to claim 1 wherein the lining

material is a plastics or metallic material.

3. A process according to claim 1 wherein the lining
material is a thin flexible material having a thickness

of from 5 to 500 microns.

4. A process according to claim 1 wherein the lining
material is a relatively rigid vacuum-formable material

having a thickness of from 50 to 1500 microns.
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6. A process according to claim 1 wherein the lining

material 1s formed into shape during the injection

moulding process by positioning it opposite the injection

point of the mould and forming it into the shape of the

mould by injection under pressure of the fat-containing

confectionery material.

7. A process according to claim 6 wherein the thickness

of the lining material is from 10 to 100 microns.

8. A process according to claim 1 wherein the lining
material is a laminate of two or more plastics materials

or a plastics and a metallic material.

9. A process according to claim 1 wherein the lining
material serves as the packaging material for the

product.

10. A moulded fat-containing confectionery product,
whenever prepared by a process according to any of the

preceding claims.

11. A moulded fat-containing confectionery product

according to claim 10 containing ice cream.



