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re-heated can lack expected aromas. Microwave ovens, which are commonly used to re-heat

frozen food products, can fail to generate the surface appearances expected for conventionally
cooked food. Finally, pre-packaged food products can have reduced nutritional content because

naturally present nutritional elements can be leached, lost, or degraded before consumption.

25 For these and other reasons, pre-packaged and frozen food products available in the prior
art can have diminished appeal and nutrition. It would be advantageous to endow such products
with improved appearances, aromas, tastes, and nutrition that might more closely simulate the
appearances, aromas, tastes, and nutrition of the original, conventionally cooked food.
Preferably, such improved food products would be reliably and economically manufactured by

30  making only minimal modifications to existing food manufacturing processes and apparatus.

It is known in the prior art to endow food products with visually-appealing decorations,
images, greetings and the like by, ¢.g., printing onto a edible sheet or web which is then disposed

on a food product such as a cake. See, e.g., US 6,329,530 B1 or US 6,652,897 B1. Edible inks



WO 2011/ 117011PCT/ EP2011/ 051728 5suitable for food product decoration are
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aroma, and wherein the enhancing agent is dispensed onto the active packaging.

25 The method of the invention may further comprises activating and controlling a plurality
of controlled-droplet-type dispensing heads for propelling droplets of a plurality of enhancing
agents onto or into the food product in controlled numbers and sizes and in selected patterns and

amounts, the enhancing agents comprising one or more aroma-enhancing agents.

In one more preferred embodiment, the enhancing agent is applied at an area-density

30  from about 0.001 grams/cm’ to about 3 grams/cmz.

The invention also provides for a method for applying an aroma-enhancing agent during
food product manufacturing. This method preferably comprises 1) receiving a partially-
manufactured food product ready for application of one or more aroma-enhancing agents, the

food product comprising one or more active packaging components or active food item
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and controlled to dispense the aroma-enhancing agent only at the indicated location and

orientation and onto the active packaging component and not beyond the active packaging

component.

In yet another preferred embodiment, the acquired information comprises indications of
25  the type ofthe food product, and the dispensing head is activated and controlled to dispense the
aroma-enhancing agent onto the active packaging component associated with the food product in

a pattern and amount selected, at least in part, in dependence on the type of the food product.

In yet another preferred embodiment, the acquired information further comprises an
image of the food product, and the method further comprises matching the acquired image to one
30  of aplurality of template images; and activating and controlling the dispensing head to apply the
enhancing agent in a pattern and amount selected, at least in part, in dependence on the matching

template image.

The invention further provides an apparatus for applying an aroma-enhancing agent

during food product manufacturing. In a preferred embodiment, the apparatus of the invention
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further comprise an imaging device for acquiring images of transferred food products, and the

25  controller further comprises a processor/pattern buffer for matching an acquired image with one
of a plurality of template images of food products, and the controller further activates and
controls the dispensing head to apply the enhancing agent in a pattern selected, at least in part, in

dependence on the matching template image.

The invention also provides a food product having enhanced organoleptic properties,

30  which comprises an active packaging component or active food item supporting structure; and an
aroma agent applied onto the active packaging component or active food item supporting
structure in an amount sufficient to release a perceptible level of aroma upon heating.

Preferably, the active packaging component or active food item supporting structure is selected
to reach a temperature during microwave heating of the food item sufficient to cause the aroma

35  agent to release a perceptible level of the intended aroma. In one preferred embodiment, the



Preferably, the active packagi ng conponent or active food item supporting
structure is selected to reach a tenperature during m crowave heating of

t he food WOef1gufflilci ent to cause the arona 35agent to PETEFRIE 1451728
perceptible level of the intended aroma. In one preferred enbodi nent, the
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to enhance the organol eptic properties of the food product, the
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3 genefpadduyt.i | | ustrates processes and apparatus of this invention; Fig. 4
illustrates a preferred enbodi nrent of processes and apparatus of this
i nygntion;

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be understood more fully by reference to the following
detailed description of the preferred embodiment of the present invention, illustrative examples

of specific embodiments of the invention and the appended figures in which:
20 Figs. 1A-D illustrate preferred embodiments of the food products of this invention;
Fig. 2 illustrates a preferred method of use of an enhanced food product of this invention;
Fig. 3 generally illustrates processes and apparatus of this invention;
Fig. 4 illustrates a preferred embodiment of processes and apparatus of this invention;

Fig. 5 illustrates another preferred embodiment of the processes for applying food

25  enhancing agents; and

Fig. 6 illustrates another preferred embodiment of the processes for applying food

enhancing agents.

DETAIL DESCRIPTION OF THE PREFERRED EMBODIMENTS

30 The present invention provides food products with improved or enhanced verisimilitude.
In other words, the improved or enhanced food products of this invention have appearances,

aromas, tastes, or nutrition, and the like, that are more akin to conventionally prepared from



Fig. S illustrates another preferred enbodi nent of the processes for
appl yi ng food 25enhanci ng agents; and Fig. 6 illustrates another
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controlled patterns. The provided manufacturing processes and appar at us
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consumable food item and its packaging. Where specificity is necessary, a consumable is
specifically referred to as a "food item" and its packaging as a "packaging component"; then, a
complete "food product” includes both one or more food items and one or more packaging

20  components.

In preferred embodiments, enhancing agents are not perceptible, or only barely
perceptible, prior to food-product preparation, e.g., heating and the like, by a consumer but,
subsequent to preparation, endow the prepared food product with enhanced verisimilitude, that is
with enhanced appearances, aromas, tastes, nutrition, or the like, expected by the consumer for

25  the actual food when prepared. An enhancing agent is considered herein to be not perceptible by
the consumer if it would not be noticed consequent to such casual inspection and handling as
normally accompanies routine un-packaging and preparation of the food product. An enhancing
agent is considered to be barely perceptible by the consumer if special inspections outside of the
normal course of handing and preparation are required to appreciate the presence of the

30 enhancing agent. Such inspection might include, simply, very careful observation, but often
include special observation efforts the food product, e.g., observing the food product from angles

or in special lighting, or altering the food product, ¢.g., by cutting, tearing, wetting, or the like.

In most embodiments, enhancing agents that are casually observable by the consume are

less preferred. However, in certain preferred embodiments, enhancing agents may be perceptible



In preferred enbodi nents, enhancing agents are not perceptible, or only
barely perceptible, prior to food-product preparation, e.g., heating and
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i Nspecpidphrativghhe poredividieyuabiigRIf yuchwdhynchay @btk achdteredab iaoto, enldoty tid foed

i ncl ude speci al observation efforts the food rproduct, e.éag., observing the
f ood pPEYUELSUPICGHT™A MyPreRargion Wit e cpBncrq YRLEHARCES o OERY EPiChd U™ Bod

Pr 9QUCHhe 1fkeTthat D¥onSithér Wishld EGRET 1BPihe Weubil f38d sbkcduldst thipkaration. Forl N NDSt
enbodi nents, enhancing agents that are casually observable by the consune
are | essamplefagente dnhapeingveirition gortentican pnhynes efopd dresipiduwithitrsndenhanci ng
agents nmy t%%t%errgeapttf'ogl e WD 2011/117011PCT/ EP2011/ 051728 5 upon renoval
of the®*t0cd pr odugt" Tr’omi t s packagi ng but only to the extent of endow ng
t he food product pri.or to preparation wt h h ,
aromas, tasted™ 4 Plfeoeﬁfe}a&n %Iﬁglglaigﬁ%t,s mtcﬂuéifg Ogarggﬂgﬁﬁn?ie@\glﬁﬁg{%ﬁgl ct for

t he actbualrif®dgdradicnel mi:oumRs, dhacddgspekiraBut gssahaed, ngtht dikel- Priloduiop apenespainat i on,

t he perceived qualitjes of ch enhanci agents are altered so as to endow
t hé5f ogtiope ‘éﬁf&*l%ﬂg’é&%ﬁ?dsﬁ%&’ﬁ?’ %ﬁl@fi?g%“‘%“flhs PHBXEHE eé’ﬁrai?ﬁ’pear ances,

ar onas ¢nih AsingSeedi¥hdt td inRovlppdBhite, 4rb#8 (ol MR séhsé B&s) W whgitexpect for
t he actual food subsequent to(greparatlon. For exanpl e, agents enhanci ng

nut ri t iAnpegentcearhansary agnhiamsduds, §-pobropmoAsents diah Upph beatiaarsspsehiesi t o

pr epar at i,on. I [ et aj i | NG e or are
ommoundidresrtion TP pEsGhierorif L IsER: SRRAREY G PABMES HGlRS

ext r act(griores parkagiag iras a ffdvel grodeet) ikrdlanad spgtidgentrss hanmibialappearanctude
artificially prepared (e.q.,, synthesized) conpounds or m xtures. Generally,
enﬂgncifﬁ‘?jl%?Qg?f{%c"%‘@fngttép?‘%‘ﬁ]“@?/éoogﬁ‘ééﬁ?tg‘?%e, aroma (or other sensory
gualities), or nutritjon. Appearance-enhanci ng agents incl ude, e.ﬁ. ,

br owni ng agéVPRACHRNCING JEFHEAREHY; 1als YRATEN !B SulffiSC eBREt S o Y on.
These QR fhe @ﬁl@ll@éfecfoﬁ{?é]@ibﬂ?lﬁﬂ)gbk&ﬁfog& AiEARRIRAc AR, TR, Reh bOBKlod t €NMB

(prior to packaging into a food product) in selectéd spatial patterns that
m ni c appeedl dowsleitenest thep afequefcrabblerlieterchithientydton neelfaging fompor@bkeirigiood

met hods. Ar - enhanci e ar, - kg,

rol cas gt ST GHIE il e IR D e RBRR Bgh Do MRRDAOERIAE, ke
foad. Aktiveotlgherithfes actagendt kighdrfteraphirithes icaicrbeaverovors, hmd thegetaghef ood it ens,

they are preferably applied or di spensed on packagi ng conponents of a food
pr oduc tCRPEAFIULES &2 ﬁfné?g: th? B}‘ibeaﬁ%trﬁle?ﬁqé’%f‘@wsi tems. Such packagi ng

conponents often include . . . .
i Nutrition-enhancing agents are preferably applied or dispensed efficiently onto or into the

food product during food item preparation. Also, such dispensed nutrition-enhancing agents
remain securely with the food items in a food product and not to be degraded by heating or other
30 preparation steps. This invention is not limited to appearance, aroma, and nutrition agents, but

can also encompass use of other agents that enhance food products.

Preferred manufacturing processes and apparatus apply or dispense food enhancing
agents onto or into food products by, what are referred to herein as, "controlled-droplet”

dispensing technologies and "controlled-droplet"” dispensing apparatus (also referred to simply as



25active elenents for achieving higher tenperatures in mcrowave ovens, and
t hese higher tenperatures can pronote the increased rel ease of aronas.

Nut riti orwerrhaidilg agents are preferably applied or di #pEAPRAIOPFREI ent|y
onto or into the food product during food item preparation. Al so, such

di spensed nutrition-enhancing agents remain securely with the food itens in
a food product and not to be degraded by heating or other 30preparation
steps. This invention is not limted to appearance, aroma, and nutrition

agent s vcéﬁ%u@@&mgie% QisFRHSATRASR" HIRiRInghdHRIm GRS AN HERRBAICHISf 0od
products. referred manufacturing processés and apparatus apply or
di spensechibadis antiamitédg tegenfesrcd itamtroled-groplef dedhnplogigs 1 se doperibgabutar e
referred to herein as,. "cont | ed-dr o " di spensj i.es and
oo 5 LS e Bt SRTAE RS Bk sh i sPeleLan Rl am s and,

2011/ 1 WhchlRGhh&RA1LEMS fd3ich be omitha withdr dhecplr etcbdatapeadsivitgthh agets.”
m m cking the term"ink-jet head"). However, this inventionis not limted

to the pref@fmeft deeoNtdoatrbidtdopipl"elispetteiacimoyichs aho apardesar bped, but can
al so be practiced using alternative di spensi t echno) ogi es, e.g., contact

t edfinoPeredagisanaityciaresnbu serFRicr g uspstof idéolg%b}ni QatrpYed AT PRGNS M sheet
or web  SakiERLR WobR & Pe, ARAB odubn TRLRiF@ @ tance 150H¥iB), hduslepbetne

di spensi ng technol 6gi es”and apparatus act by 1Oprojecting generally |arge,
but cotike.clrddets arvooberaloprofceglieietlikasteams Mo sutablgalistancepuitth syfieiceint o or

1 ESLE, PP BB 10

gravitﬁ Fopl'ets are co eCted in
j et -1i kelusaick @an® pffto O wyatratel & tHe singad90wdlizh Azudrilinglye néntsyleédsophnd f ocus.

Droplets preferably have sizes in the range 25-100 m (corresponding to
o B rediagPisT (ihap e Sa Qg et fod Rt SReT BY YOOI IE 2 SABEBr i nol v,

cont r ol,|,ededsrQiRd flts SPHSRENENG voRE UheRi tRSnEABLr €L BlohRYs AERHMITaRbe f 00d
agent applied by dispensing a known nunber of droplets of a known size or

vol ume contreled by lispausirtsedroplfts ¢t o pharsragi fope keeen papdisd tissnt rol | ed by
di spensing droplets at a known rate for a known period of tine.
Such controlled-droplet dispensing technologies have long been applied to printing text,

images, and the like, where the projected jet-like streams include droplets of visible inks, dyes,
20  or the like, and in this printing application are commonly referred to as "ink-jet printing"
technologies. Because the terms 'ink-jet' and "ink-jet printing" are so familiar and so widely
used, the "controlled-droplet" technologies that are part of this invention are often also referred
to from time-to-time herein as "ink-jet" technologies. However, despite any use of the words
"ink" or "printing", it must be understood that printing with inks, dyes, or the like is not part of
25  this invention, instead, this invention encompasses only dispensing, applying, or the like food
enhancing agents that are preferably not immediately perceptible upon the food products to

which they are provided.

Current well-known, reliable, and widely-available controlled-droplet dispensing
technologies (ink-jet technologies) include continuous droplet technologies (having droplet
30  production rates 80-100 kHz or greater) and on-demand droplet technologies (having droplet
production rates 2-8 kHz or greater), and of the latter, the principal variants are dispensing by

piezoelectric means or by thermal means.

By way of brief background, in continuous droplet technologies, droplets are formed

naturally (also by ultrasonic energy) as a stream of agent issues from one or a few small nozzles,



Such control | ed-dropl et di spensing technol ogi es have | ong been applied to

printing text, inages, and the |ike, where the projected jet-like streans

i ncl ude AWOpbEYd7@R vi si bl e i nks, dyes, 20or the |ike, EGA/EPROHLHFE2$ri nting

application are commonly referred to as "ink-jet printing" technol ogies.

Because the terns '"ink-jet' and "ink-jet printing" are so famliar and so

w dely used, the "controlled-droplet” technol ogies that are part of this

invention are often also referred to fromtine-to-tinme herein as "ink-jet”

t echnol, 006 fccrONRES uslyI 8 PIvhEh &N idBSphfing BEIMROS g i ftkdedtt a pRfticllfal ", 1t

rrus!t31 be ?ﬁdercgt ood1 th%tstﬂpri’ nting vvint h@qpﬁ;&gg qu%@, Q% lst he eI i kgpi scnot part

of 25t hine, imbaza tiremcd hyndefleeithn mérns, 4. qvalertiosintie dudterpersmeanso i ppbiirgrnsi ng,

appl yi or the |ike food, enhancin ) r I
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Cur r entmeasy dnt& fRwirgetriekéladit Epat@nd; batdedpphangadl ddpeasio®iBtnoohdeded, dicappdtet

di spensi ng technol ogi es (ink-jet. technol Oﬂigs) i.ncl ude continuous dropl et

t echnoPBglc8sctehaymhigontsireet 4 iplogddmsht ionRehigHunse! .89 or greater) and

on-demand dropl et technol ogi es (having dropl et production rates 2-8 kHz or

gréfiter), afd-émapfdropit ttf‘égf,l(’lf’%iés lifPthF@idﬁ‘aﬁet% gply afiea cﬁmglaaﬁieélpb‘ﬁs‘?rﬁ}j Aty

pi ezoelyegl Fikies g;ﬁétp%p@};in?& GiRnERY iTRAMSRE Here, drofRits ¥RYoiMeddyl igpuRaekgr ound,

in continuous droplet” technol ogi és, droplets are formed naturally (also by

ul t r asdoices iene ' on)jctasinting headdrandfarcprejeetel Srmematy, drdcpenslentty epnfreliatderal |

nozzl es WO 2 [117011P EP2011/ 0517 [ [ C i ly, i.e.,

whet heflb%ﬁlesnagfl ! %%epllnyj/ﬂll%%eag %ﬁggﬁ%a%tg i ga ' %ﬁlﬁ%gb&g d R%&dlg&%g)rf’t lgg%ﬂegéje%}td ? me, and

are di cest@lindyonttedrlafleff iemisanszlee nihvingghebtadast abide seéhsgtwitnesreans. | f

applying or dispensing to the target is needed at the particul ar tine,

dr 6Pl et & tha FeHetn BEH RY 3! WHE rif@?‘%é?:ﬁezlﬁ'f‘cﬁ@gld?zgﬁtaﬁe{nﬁg" {8 theEmal 9p-s el ect ed

pat t er ngmakiieciidol RRR! Wk R ALivEFFRENS fGclafedRsu&RARE:t, HILPbEAS AHRK

defl ected away from‘i‘he target and into a catchment for catching unused

agent Yo@nizdemahduahtivies ef ageeidHecizorfibsingmrefaiably wrteglased. dmpipzoghesiric on-

conmman {,.€.. .00y I . ] I j b LS needed.

rero. v diefugl R tpR iR o) THS (R R bRl SRS Mrciche

head", aafhexmh€omy djpeezbeldctfic anxarialy, | ndependently control |l abl e nozzl es

avai lable in the head. Target patterns are fornmed by, one or nore of,

i ndependent Ipyefegdit dntiddirichtSeitRe AFpagitihs M prdvessemofthisazedndsn appdy bindjsiidhec head

and nozz] e assenbly with respect 15to .the target, or ing.target with

res pectenlﬁi?ctnﬁé‘gﬁé%éy @ﬁ@sﬁgfﬁmt@uﬁg%mliﬁo (P?]'%?W%?%Pnt{fqggﬂié‘?ﬂﬁghs ensing

t echnol Qg8 gict NRdaltB %&%Mf%-&e%l_%?éd &fnﬁog@dﬂgﬂo?ke@isﬁaﬁsﬁg dcdBRolsHies With pul ses of

heat which vaporize small quantities of agent (the agent being preferably

wat er  Ipagnsties sinnilaptegusesheemtingowsnnd pivan trchradeien) o ghess peisicelavtcenoingiisogy ) ,

e oeP el SR RLPARREALE By Reclheal o RRA FAEL! e BARETRADR Ono of
25  alter dispensed enhancing agents. In contrast, thermal controlled-droplet technologies are less

preferred because heating may alter certain enhancing agents. Additionally, continuous and

piezo technologies are not limited to water-based enhancing agents, as are thermal technologies.

Accordingly, for simplicity and without limitation, the following description is in terms
of piezo-based controlled-droplet dispensing technologies which have printing mechanisms
30  ("heads") comprising a plurality of independently-controllable nozzles, and which form patterns
primarily by controlled activation of certain of the dispensing nozzles. Preferably, piezo (and
continuous) dispensing heads are of food grade, that is they are constructed of food grade

materials and configured to be cleanable so as to prevent buildup of microbial contamination.



20Preferred enbodi nents of the apparatus and processes of this invention
apply or dispense enhanci ng agents by neans of continuous and piezo

(on- dermarNi 260¥tt17MIL| ed- dr opl et di spensi ng t echnol ogi es PEREPANIZHIYPS
future-devel oped control |l ed-dropl et dispensing technologies with properties
simlar to current continuous and piezo technol ogies). These particul ar
technol ogies are preferred because they formdroplets by nechanical or
fluid forces which are less likely to 25alter dispensed enhancing agents.

I n gontrast g, ¢ NGLIBLNEBNEL-BlobREIIFARINE hed RCNPOINABE RIMBEnK-REBPRHEHRE I €d
because heating nmay alter certain enhancing agents. Additionally,

cont i nhoads, mndopnexinllyewhitablofgi pentingacengnizhblaippieaing, suahas émagrasiert. shainci ng
agents, e th | t.echnol ogi . r.di o Lor_ Sj j.Gi Ly and

it nout™ s eSO g RS PN AP S bR A Rk sk er bR TNBTE e
cont r olskeecdr K1p( @imistidpp VK ). NDhdse bbudo kagp@sibiybiccliaftad érpsé intthisgnwrtham sns
30("heads") caonprising a plurality of independent!|ly-contro]lable nozzles,
and whiPERCRIgH ATEHIPeRY B OTPP RS fogd BhaBeiHE P fmtselar}%i/-l}%ﬁ‘acefi caﬂﬁlaf-kf%s PEEET of

t hgodi $PRRAIAAULRZ 2h8Sch F¥8E, 2hBdcIhg RERZ Bre(RTErabRHbpUMRN Wihs/lsi ng heads
are of food grade, that is they are constructed of food grade materials and

conf i gupeigr ioide(c el samdifiess. sggeiable oilp ped dstikplio|flhcORPastiond By ang

cont am _nat.i.on.. . 70 g .
cont r oP B bR Gt by REMGL RN i AraRGh PR At ding reagy
pri nt eforhesds of &bplesaipeipet dkdsyrcadyaadhatehes dfahe poinndfiimgact @ agargatablae to

patterns, such i mages, text, logos and the like onto food products using
Wi th eg?IH}@‘eillﬁﬁ‘gisﬁ’gﬁaﬁeg%ér.l&@ ithe ‘9., Domino Printing Sciences, plc

(Canbridge, UK). These heads.can possi.bly be adapted f.or, use in thi
i nvention, FH3P%EPEEHECMPIBYZHi! §WH§X%P“336T Snikiglogn HHHW§iHH%89ents
in foogsdwsRo AkscRRRIH, Blr ddsfsige ﬂﬁébgﬁﬁﬂ@a(ﬂagti&poff i@ﬁ@gfhﬁ@ﬂﬁﬁ%ﬁprid‘dﬂg%@@d@ fér case,

enhanci ng agents are preferably conpounded with edible carrier |iquids
(e.g., uewnlth¢ friperagys of dhyje inybhtéong thisinventign dhes ot Regomness RyMNE Grhdsist hons
havi ng _pr [t [ l.e. ' ¥er Cl k- ef. i neads,
such pfgﬁgﬁgﬂggsﬁﬁb u%ﬁﬁng%§§5q§%$%€R%%ﬁgg f r%%?gFgTb(ﬁ%%b%égﬁgpzes,

ready adhenises ooly didpengdnd ertapplyingnfoad tnlanciag bamgpetd foml medicts ihdood-tike

LLBOcd, et s 20 0 AT A2 Ll g erpnae zed
EEEEIN G SRR R e T
does Nt &NGOMRARY tHEhhdNEInBBIIM bycdntoBsysms that permit selection of enhancing agent
dispensing patterns according to type of food product, and optionally, permit dispensing and
application according to position and orientation of the of food product thereby minimizing
25  overspray. Such control systems preferably receive sensor data concerning food products to be,
or being, processed and, accordingly, can be configured in control arrangements known in the
art. For example, in a feed forward arrangement, sensor data concerning a food product to which
enhancing agents are to be applied is received by the control system prior to the arrival of the
food product at the dispensing head. Once, the food product arrives at a dispensing head, its
30 corresponding already-received sensor data is used to control the dispensing head, e.g., by
predicting when and where to activate selected nozzles and when to deactivate the activated
nozzles. In a feed-back arrangement, sensor data concerning a food product is received as that
product is being processed, and is used when received to control the ongoing activity of the
dispensing head. Control systems can also operate in a combined feed-forward and feed-back

35  arrangement, using already received sensor data to predict dispensing head control and using as-
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recogni zabl e patterns, such as imges, text, logos and the |Iike onto food
products; instead, it enconpasses only dispensing or applying food

enhanci ngva@gentyd7¢1d f ood products in food-Iike 20 patt ePA3/EPRHA/0FI78Ppensed
enhanci ng agent being at nost only barely perceptible. In preferred
enbodi nments, controll ed-dropl et dispensing apparatus (e.g., dispensing
heads) is coupled to and controlled by control systens that permt

sel ection of enhancing agent di spensing patterns according to type of food

Pr oguct, ocandd Gk QR tt)Y:orrP& %f@dﬁctlgh%t%ﬂéb Bfaid pRREsInga LR pREGRKIYI the t O
position and orientation of the of food producP t her eby m nim zing

250ver sprtey) sysSuohcapoentiats) in sy 9pempop perhrgenighlywitlagié papeor Jor data concerni ng
food products to be, or being, processed and, accordingly, can be

confi gured Anwiomingolof smsamganemtssd kmgnﬁhﬁridatatfbnecoatrolhnE(ﬁwodexadmt e, in a feed
forward arrang nt, sensor data n roduct
enhanc|1’F|°g§es<*§5]§nﬁ:g’ﬂra 8’faénp§% SHEORSHI ﬂ%’ﬁ“ﬁng ?Q%fe‘}g %?imf)a fg’t EnSIt(I:\gn lerc(%rtgmc elleg%%tspr i or

t o t he tiaik Fdrivalinfofmdtida phiaeeipimdtitt padsetdef ﬁ;oﬂmmcmgo bepebcestre, the food

product arrives at a dispensing head, its BOCorres ondi n g &ready recei ved
seh8or QpaPRAllYs SUFBSENSPE @B FITHIHIAPPIOSITpH1S BUlpraratgn Aoty Oéipgo uchlpetoddindt i ng

when a %ﬁeﬂi@@cfne th %(ﬁ@fn‘eYéﬁeﬁ b Enlal, MeAtkaRoRNdg V"ﬁi%ﬁalt Qnidpasd ickaicsllddae

acti vated nozzl es. f eed- back arrangenent sensor data concerning a
f ood pmodepteciss dateoethﬂre:uiesascet hestitiquy, @@Iidmenieéwbefm@qdrm@@m@d)e raergssed. used

when recei.ved t on acthylt [ ead

Contr ol gsyg%a%%gﬁ%g ael m%’rprf)gd 3 ecolnrt{%lamglgall 4@53%91? 1%h\/\g‘r%‘g{s’aenn% {1eed- back
35ar r ang@peet runbisi i rlga@I keaditiohacfiviedhs ems rmlatcﬁ ahdrdcogrpretit dhagts spénsi ng
head control and H$> as- WO 2011/1170é%F 5 P2011/051728 5 pees ed
sehsor RfAIEPCPYNE BF e CRhPFIBARET GHEOS GpYP CBUA PP IRt ﬁ’é} ?(LO ss
prefer ?Pddxwtsf(\taﬁemebfoehctwee WEthEARANSPSH B Bordtfd BN IRPRAUsPaRImAHeang e meNt
wi t hout sensor w de range of sensors can be used to gather

dat a f dmagasmof pgﬂSle@)Oﬂ@Mﬂpﬁi eudiostrptvoe fsianglyingsnhaeigisgents easshr s can
| ud t
: Q?O:Jn%fll %:nla} P/%mir Iol%a%p%d?lgﬁéa%q b2 ?ﬁ?éd (;n fic % Iﬁ%tér% 15%5 e#@é&%&ﬁ 1ntf%mat15§¥;2w n

fesence o products to be processed.
100pt i oA alsédyfpr Seuexhuﬁleg sxdcsly edien lt}e:tdlsrpanﬁmg)h@ﬁs smiukl berdctivared,iooforabout f ood
pr oduct Iocatlgn and orientation.. In nnrg $ref red enbodi nents, inage
1

seR8or dnoniogng digpeising so thakBrors qa begarected 41dls ifpr e precise data on the

presence position, and orientation oT f‘ P product to be processed.
Apparatus of this invention, e.g., controlled-droplet dlspensmg apparatus, sensors such as

a camera, and controller/processor, can readily be combined into cooperatively functioning sub-
systems and systems. Such sub-systems can incorporated into existing automated food product
manufacturing line. Alternatively, such system can be used standalone in a restaurant kitchen or

25  as part of a small scale food manufacturing process.

Preferred embodiments of this invention include food products comprising enhancing
agents that have been applied by means of food-grade controlled-droplet dispensing apparatus
(controlled-droplet dispensing heads); preferred embodiments also include apparatus and
processes that apply or dispense enhancing agents on food products by means of such food-grade

30  dispensing heads. Enhancing agents include, ¢.g. appearance-enhancing agents, aroma-
enhancing agents, nutrition-enhancing agents, and so forth. Selected preferred embodiments are
described in the following, but it should be understood that the preferred embodiment described
are not limiting, and that other embodiments of this invention, e.g., those that use alternative

dispensing technologies to apply or dispense these and further enhancing agents to food products

-11 -



This inmage data can be interpreted and control signal generated by a vision
system e.g., a conputer running i mage recognition software that can match
and recogWpP281YH@1lmages so that 15t he di spensi ng of th&CEARaANAIORG2Hgent
can be controlled according to characteristics of the food products (when

t he product arrives within range of the controlled-droplet dispensing
heads). | nages of possible food products and instructions for applying
enhanci ng agents to each particular type of food product can be stored on

t hes cogputesm ?asgéd5\§§hln BRSAVERLL. IHRLGHPBAL Al dORR:iR BoreBeEYy I)IQ§' afl@lvah&itNi Ng

exactly when di spensi ng heads shoul d be activated, 20moni tori ng
di spensinmtaded haitatige or s can be corrected, or the i ke. Appar at us of
this invention, e.g., controlled-droplet dispensing apparatus, sensors such
as a caner aFiganA-Comidroillbgratppreteesd @mboclianntts @édieleylhmed; toedipnetiicisrof ¢his

ncor poMSHGHY 1Y BOTGEY ApT SOPERRY w Bon AR PR A AT e

Al t er ngbip@dig ofdiiin&Yy S6@mable "bRdused" s:tga,nﬁlaid@ Necaty) V@gdtszf]sdsaajfdaltfoﬂﬂi t chen
or 25as part of a small scale food nanufacturlng pr.ocess. Preferred
enbBdi FBHPRS PR BACKRRIBH EQTBRPIERHE |- e SKE5HR PAAIRE Lorawwiors MMy ¥nhanci ng

agents ﬁp@hlnﬁ¥ﬁﬂgg§a’g@q%g@gdmwmggagﬁngg f ood-grade controll ed-dropl et
di spensi ng appar at us gcontrolled ropl et di spensing heads); preferred

embodi ment s g gé&@canlgcﬂ;lgggA%agﬁs%ﬁlti& Aol RESFRER ltengt(c@@ghyd iAlrogli spense

enhanci ng agents o products y means of such food-grade 30di spensing
heads. pEnhambmngwagénmpmﬁmmbﬁdbnmmgggm&pbeaMaﬂcawén&an@ﬂngﬁaQQRESB ar ona-

enhancin ents, nut tlon enh nci nqg agents

S B A e AL R et B

under stiapehsthah thehexpiiof afifaees i@ @H@&bdﬂﬁﬂfert@eﬁbw&ﬁg a@dls a’té)t:oﬂlpcmntis ﬁhg:l and
that ot her enbodi nents of this invention, .0., those thgw{use g 4§fnative

di spenstngrasdbdisiond dng beatgdpity vt Prﬁl“é&?éh%rec"ﬁﬁ BRRETAh g £ h&Ati ng
agents (hie i At RURLRd é@&&@%%kﬁ%&é&r {ﬂEeF’c%@&rg-éfo%ﬂ@f%o@ﬁéﬁ heRcwiEpassed

wi thin thrs 1 nvention. Fbadlngs are used herein for clarity only and
Wi t houtcoeley onratsénvddaeb. lin m ow; over cFilgand thaliBe a Beovening hgestsrkapenpr Bedpodked

enbodi TRy Rhciyla o tnlhgl £t mnf&h&%g afiliid o ROVRRLY WS

consi st'& onl erre nents are dbscrlbed as
conpr i SMAGItON&, W 1scmﬁ§1ﬁ))§wﬂﬁﬂeﬂ&bloﬁn g (pﬁ)jdlkatoelrtﬁ* any ethgr agehr whids impeatas,

veget abl es,. and so forth, 10and on nore "packa |ng conpone
ext er n&FOFHBKEGF R FIBRLS Hpo8 thB?tglg(ﬁltg‘fﬂ By CB‘PVeBB?I?ai I GrARIEERAYe: g‘b‘l%agl ng for
food-i t,emPLERRELAVAIRBIe from other food ingredient suppliers.
Food items 10 and 14 on the left in these figures are illustrated prior to heating, and
accordingly, the browning agents are at most barely perceptible (and perhaps not routinely
25  perceptibly by a consumer). Food items 12 and 16 on the right are illustrated subsequent to
being heated in a microwave or conventional oven 18; and accordingly, the browning agents
have acquired a cooked-like color. In particular, browning agents have been applied to food item
10 in a pattern of thin parallel stripes, so that when heated, food product 12 appears as if it had
been cooked on a grill. The invention also includes other patterns that can be produced by
30  grilling, e.g., a pattern with two sets of intersecting parallel stripes, and so forth. Browning
agents have been applied to food product 14 in a more uniform manner, so that when heated,
food product 16 simulates the appearance of having been roasted, or broiled, or seared, or the

like. The invention includes other roasting, broiling, searing patterns in which the intensity of
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Specifically, Figs. A and 1B illustrate exanples of food itens (contained
in food products) onto whi ch appearance-enhanci ng agents have been applied
or di sper¥O@IITHaYe exanpl es can represent food itens cB8CTAIPRIIAGSHR®RAd or
meat havi ng browni ng agents applied or 15 dispensed on their exterior
surfaces in selected patterns. Browni ng agents are conpounds and m xtures
that, prior to being heated, are not prom nent or even apparent on a food
item but that, subsequent to being heated, assume browni sh, cooked-Iike

col ors t&%rwmﬁlg €afiQad 2 b AIRAREINREER S OAKRETAR R IRt BYLittARo aﬁﬁ?cgﬁ&té?yen,
over coals, and the like. Browning agents known in the food industry

i ncl udeinmadte dwes fudibgit modes of MNKINGOSED (avai | abl e from Red Arrow
I nternational 20(Manitowoc, Wsconsin)), caranel colorings, paprika oil or
any ot her ageniCwhisthtes ampexangplao b mwniionglly eslsincahfood dage Fapdricth@ltis aig

either in a.convent.i onal en ] ,GI owayv uch ents. ar l. vai | abl e

fron1ofﬁ@?°$%88mpﬂﬂp%gwgﬁ? §H%§pﬁg%gﬁgﬁﬁggh?$§%§-ﬁ' %ﬁﬁm%ﬁﬁgﬁléﬁ%ﬂ%eft in

these to@ubeS lakgna likeysbdirt, etlwhich@bsctthe HRatWIld bashgas aosdlésnglyhe s

browni ng agents are at nost barely perceptible %agq per haps.not routinely
the gillghwp ke

25p8r c&pegsyudsy orthe Singuirer gouldRoticake eV Mo G igRg angd |
111 ust ga%%%c{héyﬁ%%@m. ORc HEehbQ nmﬁrﬁio%cbnchﬁqgrgg@ﬁt@\A@wﬁef@fabpy%}gﬁm bonal oven

18; and~accordingly, the browning agents have acquired a cooked-I|ike color.
I n par dispensad dudrewapanaticagd these frmd étchye ep antopiciveithin Sieffoebitgm épalfiond n a
pattern of thj aral lel. stripes,, so that n_he f . 12
appear3“§§wﬁ L#?Rﬁg c’%%%&gg rgﬁmbﬁ%glgFﬁ?$fﬁ g‘%ﬁ@%ﬁ?f%ﬁﬂgpé%gﬁﬁéludes

ot her ppplicdrongisphiatd easuhe Poredaapld, hyriddgeibhhhdingageatsgonlddepaplierandwi t h t wo

ets of .inte ti [ tri , d forth. i ts h
bodn adPPEat BEoEEbay DR oatrd THE 2 TR BB A AT 1 P ST et e e

heat ed,,,§1QQ0 RIsPEIEY ark @ oRtrdMHIRS SScdififraARPRACIANDEG@blyN&I NDnbISBA Wigdst ed, or
broil ed, or seared, or the like. The invention includes other roasting,

br oi | i megulageracomglipee ferans hicalthyiiok made forrihepoidpyodyet. Nagtyition-enhancing

2011/ 117011PCT/ EP / 128 . i i i I manner
acrossagﬂésgg}lgéég% a%%ée%ggg%?ﬁgﬁﬁg%ﬁgg%)g%%ig?g*gmgpggﬁgéghfﬁgée further
nodes @fim@adkindgdmédags cd@inihl 0is, eatcatal dnmtyeacadyppleenols, @ atutr fodd tesal |y

enfjgnc ecgm];)(())l?ecliltsl vthel(r:rlll wlggl(()iqmlpgr? {;%a%t% blerslef?ts when applied at selected target levels to

individual food items.

Fig. 1D illustrates an example of an aroma-enhanced food product 26 comprising food
item 30 and outer packaging component 28 and active inner packaging component 32. Active
packaging generally refers to packaging with a food item supporting structure such as a susceptor

25  (or similar) component that, during microwave heating, interacts with the microwaves to convert
microwave energy into heat energy thereby generating increased temperatures. Here, an aroma-
enhancing agent has been applied to inner active packaging component 32 (preferably, its
susceptor), that has been formulated to release perceptible aromas in the atmosphere especially at
the higher temperatures generated by the susceptor. Aroma agents are known in the art and can

30 include any formulation of natural or organic food quality flavors or aroma compounds releasing
aromas such as would be associated with fruits, vegetables, breads, meats, dairy, sugar,
chocolates, spices, nut oils, seed oils, vegetable oils or essences, and so forth. Examples of aroma
agents include: yeast or bread aromas which are supplied by Givaudan (Vernier, Switzerland);
grilling, roasting, or spice aromas (the latter including, ¢.g., natural hickory and other wood

35  smoke aromas) available from Red Arrow.
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conposite conprising layers 22 and filler 24 between the |ayers. For
exanple, food item 20 could be a | asagna-li ke product, in which case the
filler wolDQODEIlFEEagna noodl es and the | ayers 10l asagnCE¥ared;1/06t728 he f ood
itemcould be a cake, in which case the filler would be icing and the

| ayers the cake material. One or nore nutrition-enhancing agents are
preferably applied or dispensed during preparation of these food itens so
as to be within the food itemitself, and thereby substantially certain to
be present, pphenjshgief 206hshi8ra dsd (ﬁé?ﬂ?r%ﬁ?ﬁion?}@f drbia Rhh B OPobY prdRki ®d or

di spensed anounts. For exanple, nutrition-enhancing agents could be applied
and 15d sipedspdoieheming, thayerssmeprearnycs fhk owter parkaging campansn’s apd t he
nutritiona enhanci n ' o di t (o]

el cct A PLib G TRTEP LS IRARETBRPhERPln BhSRRUREh R g ST Of Lol

conpl i aree-dmandiiyadearlhatc deaiapplidiad actherpathugifeddspthadiuctep 38, when the
Nutrition-enhancing agents are well knog and are avail able from many

suppl i 6%t ltth’éﬁlei‘tﬁ%l%’éuch"ﬁ%’ coxeRalgng ?}twﬂékw&y%p%fﬁag% CRPEGHYS ni ng

oi hg, gsmentd s ‘[hfe%jt'li(%pt%f;#)1 on B@BktHe REkBIM&hudcanRdabasadenr @ epapOnent s

whi ch woul d inpart health benefits when applied at selected target |evels

t o i ndipvicepitile evde of arems. Fig. 1D illustrates an exanple of an

ar ona- enhanced food product 26 conprising food item 30 and outer packagi ng
conponent 28lthpehaiothiv exanmeempeditanfi argmesnbowamgtagdsts aapphes toackagi ng
generally refers to packaging with a f item. ] Jructure such as
a suscé 5%%?”55? f) %lporéqn%ergara% %0 ngp%aﬁglrr]l 1y 'ﬁﬁ?{len& E}%ei %gaﬁ%%% ﬁgol\%gghﬁg g{l'i ol g,

i nt er acti®r Whbddimbers Ithe sronav@iaricingcpame tin b aiptivdvedigresagontadrocditdatoodner gy

t hereby generating increased tenperatures.. Here, an aroma: enhanci ng agent
nad 5 bedFUEipFT et S L adtrs AR o PESBHENET 899 BT SRABFy, 1t S

SUSCepLAfidrin b Rk NISF HRER i faNHbiRk BEzdn) stal] SPSBaIMLERHRBY st CoraQRBSent Br t he
at nosphere especially at the higher tenperatures generated by the

susceptror stafgr ona agents are known in the art and can 30i ncl ude any
fornul ation of natural or organic food quality flavors or aroma conpounds
rel easi ng afbeewestinphis ast lwoitdddo e appEetioaedispinsingfof aisingle apbeywingyigent,

R N e

veget al'e i essernces, SO agent s incl ude:
yeast Qlf)plkb{:(li?ad sﬁllglllblnfBSd phidah. abeeauiphd, b &ebvininghgeaticharbe(ayplicl ter,food item
Switzerland); grilling, roasting,. or spice_ar s (the |atter including,
e.g., riAYa AlonKiagRy oo hnapric & a%eaa%sg@%%éﬁg%aﬂé@m V50 PEBIA 98 m Red
Ar T ow. brdiRigQddnklifbd Eﬁ;ﬁ%&?@&’ wdd%%(ﬂl%&hgﬁ%@ in@lulids! WSHTAL @BaifONSHIE! ' S

o]

use (i.e., preparation) of aroma-enhanced food product 26. In step 36 prior
t o heatFurther. & heododren penprissrmpyBsle paentoeft asingda bad- HghWeopeme AE tign gr

assenbl es éor l.aces on,~ or - I'ﬁg : it ' %g [alalTer-Tolg!
packagirars B BRnR0 rter Sk S iR Bhrbi el bich oo RBR AR W |
actbve spacloagiingiosare SAthihtht stape st € idd&ntivden t he
This invention also includes apparatus and processes that apply or dispense enhancing
agents on food products by means of food-grade, controlled droplet dispensing heads (for

example, food-grade, ink-jet print heads adapted, if necessary, to dispense combinations

containing enhancing agents).

30 Embodiments of such apparatus and processes are expected to be incorporated as
additions or improvements into known apparatus and processes already used for manufacture of
food products from supplied materials. For convenience but without limitation, food product
manufacturing processes are described herein as a separate number of process steps, and food

product manufacturing apparatus are described as a number of separate sub-systems (also
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food itemis heated in a mcrowave oven along with the active packagi ng,
the tenperatures 10generated by the susceptor portion of the active
packagi ngvoa0sél1fié aroma agent to rel ease percepti bl e PEF&P0IANSHRDNE.

Al t hough in this exanple enbodi nent, aroma-enhancing agents are applied to
a packagi ng conponent, e.g., an active packing conponent, the invention is
not so limted. In other enbodi nents, the arona-enhanci ng agents can be
applied or dispensed onto an edi bl e food 15product, ex., chicken, beef,
Fish, PGLked t6GOBERRstafibldintwitPERALub-SAUIN recB i@t ARl ISt Epegu t her
in 3 cookay! PEEPrRL 3?éua|)|t‘§’/l qui ckuf?%zeniecstglt%el{a a g%%?)fal Iy cooked

st at e, fiom apreziobs sivtsystem; pevfasmatgeat least one prowgss siere ard Gansfasringothe foad ted to
the application or dispensing of a sing ' @0k d

or odact o e At HERAT A EhP R PR U AR ARERE B b RRAC
can be praictapping @dndferral nghstdtioadbyptrad e eviesrsuaxanohesyoss, bobowminisg agent
can be applied to a food itemand an aroma agent can be applied to active
packag?ﬂgﬁﬁéwetH€h§668w5¥gﬂﬁ”WW@B?SQPHWQH% IHP“ﬁf%ﬁﬁ%%@mﬂgéﬁf§5@§ﬁﬂ%e
apphi edyl-Gystenf, Q0 a6 Hhedh obidbesFHoRPpli AGHAHARS (i dHy ) ?iﬂti@l’ﬂy RBREnGLRY fagent s.
Further, & product can conprise nul?lple agents of a single type, e.g., two
or nor @raduets irgady fiorapp bgasior o prancing ageatfe hish applics of dispefispiagniadding d2efs| |
appreci ate..further. C hhat. i i Wi t hin
it L R TR R R i ol L A

pr oces seswfabatcdaopd yroductdivithenisac@phaets.ng agents on food products by neans
of food-grade, controlled droplet dispensing heads (for exanple,

f ood- gr ade, Homkvérethigniditioh éads liadad tedich fdodecdirs anyyfattorick spedsse, and

conbi nati ons cont ai ni ng enhanci ng agents). 30Enbodi nents of suych apparat us
anéSpr6%@§§%§WSF@%@%H@EF636 P ﬁﬂ%ﬁ?ﬂ@ﬁﬁ?@gt nﬂﬁﬂ???@h@?%$gﬁﬁﬁrovenents

i nto KROWhIGRRSLELUS e sRLQEERIEH @RIV uMIR G AT inTBAMIAR kitéRnSfin f 00d
products from Supplied materials. For convenience but without limtation,

food prwdiictalefaedisariags.iondn e dibes bewchpmaltissels trpdicitmefordasms cedpaeat e
number tr%fgs L OFS R gcr?&g(% 3R Gnd s&?tgmﬁfog%@itcat%%‘f(lgsﬁé%yiﬂ%eﬁﬂﬂﬁfnﬁtag%tér e

descri bed as a“nu Separate su yst ens
2011 L1011 S0k S IER A8 S o A O e
20  agents with one or more controlled-droplet dispensing heads, with thermal type dispensing
technologies being less preferred than piezoelectric (piezo) or continuous (ultrasonic) type
dispensing technologices. In the following but without limitation, the invention is described in
terms of multiple nozzle, piezo-type, controlled-droplet dispensing heads. The preferred piezo
dispensing heads used in the invention are preferably made of food grade materials that will not
25  degrade or react with the enhancing agents to be applied. Food-grade, ink-jet heads that are
commercially available for printing text, patterns, and the like on food products with edible,
visible inks, can be adapted for use in this invention with at least certain enhancing agents (i.e.,

those that have sufficiently ink-like fluid properties including viscosity, surface tension, and the

like).

30 Enhancing agents are preferably compounded with carrier fluids selected to foster proper
droplet formation and properties and, if possible, to be compatible with existing food-grade, ink-
jet printing heads. If enhancing agents are already supplied with carrier fluids, the as-supplied
carrier fluid component could require modifications to foster such proper droplet formation.

Further, enhancing agents, e.g., aroma, flavoring, browning, nutritional and similar enhancing
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froma previous sub-system performng at |east one process step, and
transferring the food products to the next sub-system The sub-system

t hus, forWwo20naniflacturing "line", with food products bECHFEPR¢IAMNSIF r ed

bet ween stations by transfer devices such as conveyors, robot arns, and the
like. In this context, this invention's apparatus and processes are

descri bed as a separate 10sub-system or station, which receives fromprior
stations (if any) partially manufactured food products ready for

appki cgbd fcoﬁﬁSB@rﬂﬁ' aMp ?@&Qﬁl? apﬁl’h:'dqg' f(ﬁ)ﬁﬁ)'t&)(ﬁl%tSQﬁ cSHirmen sLsuRORkaNGhNg
agents according to this invention, d which transfers to subseqguent
statlon@a@pmmanyymsﬁ@npﬁwviQEMywhan@banﬁwﬂ@miQﬁaﬁgﬁmﬁﬂmtwgdmﬂﬁm enhanci ng
agents. v i nvent |2 sug r

mant Bt oredduE g 2Bn o MRy o il oS R O RERT B
and pregepphsad @fsclebicd surﬂahée phititedis Iﬁafrerdbgz toedh tapranst dredalendeel cﬁf&sm efitheSuch a
st andal one enbodi nent woul d be usef in restgurant kitchens, |

smal | - SBEANEINE GEEN LS & 8y ERR2 g5PISiHF 4R 4 IS P BRI i feobogios Blease of

apphi CcatdnPR dufif®Hediihe Mo G RL dodifs 0 z@ n§ &etRE cditrolad %Sﬁé}n@d‘lﬁo%ﬁh@ cffdessyst em
for application or drspensing of en anC|ngbagents paratus of the

i nvent |dgnn&1pq§|tma§ &m@amlnﬁ@s &gefn@%pltoducftdﬂe prnctiled soprjedd paspreh anchige dikes
20agent Tty ona}ﬂ éer% r}?%g Lo %@{)gﬂlco raqgcp B e‘t[fogh ég)%ﬂ a'ﬁg ngfe& aide&\‘dﬁrnl her el

type dlspenS|n |ng ess pre err an plezoelectri
(plEZOhcﬂﬁgCﬂﬂhhﬁbﬂhS (uItrasonlc) type di spensing technologies. In the
followng but without limtation, the invention is described in terns of
nul tiple noazheyahit exerdey pras sahtateink act-gthapllgtictdingpahgimipatie by she sprgy

preferred piezo dispensi eads used in the |n ntion are ef era made
of 1 oo@aﬁf‘rr%é‘atr%‘tlé?f? reliey Pf‘éig‘ pyatlable dspaesipehrad & Z bé’dﬁ@"%“ﬁ?’ ‘E"I’?goﬁ‘r’?éanci ng
agent s .t Q.tREHAPRE hfkiplE AOF 1Y, alRhouh léod'e@igerh?@ag %n(‘l zﬁfert@rcﬁn %@ BXRheé By Y

avai l abl e for printing text, patterns, and e on roduct's with
edi bl eprw@ng)tr@amsrthsthedssneltﬁ@gdaa@@@blthﬁ(tﬁrg@ﬁ@oci ltf:nnsrfp@e urrmyéqiw MESREELHO at

| east Gentah SOIRNGAG. B8P0 Gnkla Coert AP N0 sDBKE M LhpRnt Ly Tkl ike

fluid prop erti e incl I SCOSI ace ten e like).
30Enhammpagu@g&a&&hanenmeakﬁnabeyondpmmmdaﬂmunmhbonmaaangEHMMUQU@miected
to_foster dropl et for and erties and, ossi bl.e, to be
co%ﬁat»@ﬂ@p ?¥ﬂ£é&?%¥?ﬁ@ﬂY85ﬁ%%? rm# ngﬁ$¥¢h?ﬁgaW§§B§ %P?WEW$anC|ng
agent s .M (M QadYcc D RR! frédhic fodd Gl dn@ fan bl ol Lfrent th ehcAsiodlepPlaeaet)car ri er
fluid conponent could require nodifications to foster such proper droplet

f or mat ipeekagmgr t her, enhanci ng agents, e.g., aroma, flavoring, browning,

nutritional and 5|n1Iar enhancing WO 2011/117011PCT/EP2011/051728
The controlled-droplet dispensing head or heads are preferably controlled and targeted

(e.g., by controlling which nozzles to activate and when to activate those nozzles) by control
25  systems that respond to sensor information characterizing food products (food items and/or
packaging components) so that enhancing agents can be more accurately applied or dispensed
and so that overspray, i.e., outside of the target area or beyond the food item, can be further
minimized. Overspray can release enhancing agents into the ambient environment, and thereby
lead to unintended environmental effects, such as the health impairment of nearby workers who
30  could breathe excess enhancing agents. Overspray is known to occur from time-to-time with

conventional spray or atomization systems.

Such sensor information can be of a feed-forward nature characterizing a food product
prior to actual applying or dispensing, for example by representing its type, its position and

orientation with respect to the dispensing head (or heads), and so forth. Alternatively, sensor
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5agents and conpounds, are preferably applied to food products in
controll ed anounts, e.g., in area concentrations from about 3 grans/cnt
down to aWORP1IQLIQOL grans/cnR and nore preferably from EEGEP2P1GFERS/ cn
down to about 0.005 grams/cnR. Further, enhancing agents are applied in

sel ected surface patterns preferably chosen to pronote the intended effects
of the enhancing agents, e.g., aronma agents are applied in areas and
patterns so as to pronote rel ease of 10 aromas during heating; browning

agegt s ;50rndRioh QaUSNEHAb fé@&‘%ﬁc@lﬂaﬁ'ﬁe o‘tﬁ@ﬁi&@f)}“%s&ﬁ ngqg)pﬁflﬁ§&lcﬁsﬁéﬂ§1hg"g

heating, e.g., appearing as the food product had been gril roast ed,
searedfeah@FWMQIMbkmﬂwnummbtwwd@yﬂagémﬁgl%@waynmb/%éh%ﬁmﬁémFyrHﬁﬁbrporated

i nt 0 a I Oa(r)lgln ! Oc(:jn S atlccg ntotthegt‘frgé ?f?teg fo%"d r&ﬂlcp %ﬁl& BIP(?it/ccg\[elﬁneg?t% ﬂ;%gyaglnc)n and

Achi evEbiE“Eev rage ar Fns are géner a principally
by the oﬁ@ﬂit@t}lonl('é@aid 8O mlmhaze ®arphs).aEdidéuedinfértratidh eandwaisk diby éhediospensi ng

head (ex by individually controlling or actiyating the multiple nozzles).
AIthou@ﬁ“@%yépﬁﬂgn8?%5§°@WH“§§P¥EFﬂé“ﬁdﬁ“ﬁ%a@iﬁﬁh%ﬁd by providing neans for

t he dlspenS|ng head and the target food itens to be poved mntgarespect to

eadf ot her, Fis éalh&gatewb@%n%mhﬁ@me@?tﬁé ohthe appupiEr Al Brosesprsey
provid 'nﬁgntn@rﬂ ta Rk &ofll §19§\9§ indafReRISof108d p&ﬁﬁctp%d&?}feg aﬁ@w@-ﬁﬁllldéteoﬂlova bspense

concurrently onto a single food product. 20 Miltiple heads can al so apply
nultlpMﬁbdmﬂmememmﬂemh&ndmngma@eﬁﬂ$e$e%gfal@pb%ydn@ﬁad6$EMﬁMﬁglﬁ@ent to the

surface of the rod C d ten1and B0
(actlvg?mﬁﬂg%gﬁg 'Leﬁmdfﬁe %ont?%l &? ﬁﬁ?égﬁ yéé(ﬁhﬁheadggg%ﬁeads
are prafcearbl, yt le@ntﬂﬁd)lbrlsﬂc@mchbtsﬁfcgef thds (o8t fpod pbs)ducmntt}reohbmmgof/\ﬂle ch nozzles
to activate and when to . actiy te t hose nt stens that

r edpondortElledrctidipansing Rt Earfié 430"11’&11“?2‘??!3& %ﬁ?d}; E)Ylg?)‘i}%fd%er %ﬁﬂatlotne s

and/ or packag {1119 FEQIMONRDLh a8 fs thﬁnﬁaw&&tlag et So §8tth. bR deRInEence,
accurately applied or dispensed a so that overspray, i.e., outside of the

t ar get ahiced imparbey direlsanker lflfm@iatllqre ﬁ‘?nt@élﬁf Peadtiypiehard (nHPli42 dee disneasispr ay
can reI nhan o] | ead
o un HERhGTPERTTHOSIERTA] SushPloR phIR B SIAbY RRMM SN e ARG

near by iteorde@nhshadood 36mB phckabinga Wik nedgpessngei kampleng theghartlsy erﬁamed;foay is

kngwn to occur fr tipe-to-ti wi th conventional spray or atom zation
sy%Pen@“xgﬁéﬁp§§ﬁgg%“Tﬂ%@?ﬁﬁngﬁ“EQﬁSEBSSﬁﬁﬁmpéed forward nature
characterizing a food product prior to actual ap or. di sing, for
exanpl e by §éﬁ%§§gﬁﬁph@ﬂWF§ﬂ%VB@5dPP§a §WF?8HU%£H%§?WE%@éF@%%g fth respect

to the jdhsRENSIANY sh@BH chREraNeRHBDL sydRfhs 88 chiPmbiide ALb@pialy delcY, wiSERFOr
one embodiment is programmable, has local and long term memory and input/output interfaces.
Input interfaces can be for receiving sensor information useful for feed forward or feed back

25  control, while output interfaces can be for transmitting signals for controlling the dispensing

heads and other components of the apparatus. Information and commands directed to and from
an operator can also be exchanged across the 1/0 interfaces. Programs for operating the control
system can be stored in long term memory and be retrieved into short term memory for execution
by the programmable device. Specifically, the control systems can be implemented as a

30  specialized, embedded controller, or by a suitably configured PC-type or a server-type computer.

In preferred embodiments, the sensors include cameras (and other light sensitive devices)
that provide images of food products, and, at least part of the stored programs implement a vision

system that performs food-product image recognition and control-signal generation based on the
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WO 2011/ 117011PCT/ EP2011/ 051728 5i nformati on can al so be of a feed back

nat ure obtai ned by sensors during applying or dispensing. Feed forward

i nf or mat IO 208 1PH1used by the control system apply or ®CIFPAIA/08YT@8 or nore
enhanci ng agents according to the type of the food product, and al so
according to its position and orientation (ex., so as to mnimze
overspray). Feed back information can by used by the control systemto
prevent or correct processing mstakes, errors, and the like. 10Fig. 3

1 yst E&B%%Zéd"ﬁla%e@ &ih ifRAHACHE0A k& Ml p%%?arﬁ@ﬁ@'kﬁ&@§ afébnRthaeRAges of
this invention. re, solid arrows 1ndicate flow of food products and open
ar r ows avadblean éncfariow of i nf ormati on concerning food products. Processing of
a next food product begi ns when the apparatus receives 41 the food item
from e.g., Nokewpeoifs entodinaotsefithgpreteps aod appaattioeidig. Sears dessrihed Wb ect , at
| east, the presenc r _absen of .this next.food product i.n the vicinity of
the. 15E0MTS | o opicet drspunarng Misathtisad s dhtante i 0 oo
provi degedtd)lohfvedn dlRAOr preparanfoc@net Righd iltliattodishapsiagdutin Gihahciagagens type,
position, orientation, and so forth, I n dependence, at least in part, on
thil8 séNSERNFIG fratakaging compensnt ard Big. 6 diystrapedispaneng Shit Bhancse pgsat

di spenﬁéﬂ%eﬁ%té 2 feHISRENARInk PR RRRBRC B RTBes( PERBRA RNsON fohe food

pr oduct .g., on its contained food itemor on the food itenis packagi ng.
When dipsplentsitmgnd fsorg thregiretessing sfetianhaditebpresanhmvertnf eicbns Oripy odubtedientpassed
43 to fupther. mapyufact uri.n t eps or.,st.ati.ons. . [ 4 i ncl ude
el ect r SHEERGHPEEN M BN ROTRS POLURLEIS " Bsarieste B RGPS onsors
such asnwati®f euldenddnfibusy Séremmddibneass inrcd. LdestauramRitchémghate piodegts wiei ch i n
one _enbodi nent i s programuable, has |ocal and long term nenory and
inéﬁt/@%?ﬂ%ﬁfﬁﬁﬁg?ﬁgces. | nput interfaces can be for receiving sensor
information useful for feed forward or feed back 25control, whjl e, output
interfaces &amoradotadl Fig 4nlusireies prplung ALIEPNSNS SENIHRT 45°RY OPWetloﬂgg‘f}Bﬁsi ng

head 3 f i d
eads gg %ﬁ%ﬁ%o%@%ﬁ?g& offer LR pAR PRI R HS) J0NT PRIRLE HEmARHgIR QOFBAS

di rect operator can al so be exchanged across the 1] 0
i nt er f agedreddr ngatanothaingpdentt Cogtrolsgstewribreompsiyestaanoesaserbed spdteel i n | ong

term nd be retriey i nt hor r r syt jan by the
or ogr amaET ¥ aeoreat asuEE ok SRR e hRIRE kO TS BB RY e
as28 30spasiofkh ZHoachmggaoetheONtdodliletl and trafdfera thsuicdfidymagasfto gorte
PC-type or a server-type conputer. . |In preferred epbodi nents, the
sensor SY§#B Puters c SRBFASYYERATOCHEE CRPHPS YR3SiTEGapRIIR §PTTEYY GWERIPHYvi de

i mages (Qf 5 aQhrRL@WEL ste fRRT "Aliod §RBIn"PadicHRE adfife$ IRIRE wthQRL@TS
i npl enent” a vision systemthat perforns food-product image recognition and

cont r oltensplgaadf geeeedtyperoifaskidenon rethieycs patigglan ¢nhargng cTsERd parficelsn 728
enhancing agent patterns associated with the templates from storage, and generates and outputs
25  control signals to cause the dispensing heads to apply or dispense the particular enhancing agent
in the particular patterns when the matched food item arrives within range of the dispensing
heads. Here, the pattern associated with a particular template is illustrated as overlaying the
template; in operation, however, images received for matching would not have patterns, as such

patterns appear only after dispensing and heating.

30 In more detail, three templates 58 indicate grilled food items and are associated with a
first browning agent (in reservoir 64a) and with patterns mimicking grill marks; template 60
indicates a broiled/roasted/seared food item and is associated with a second browning agent (in
reservoir 64b) and with a more uniform pattern mimicking the results of

broiling/roasting/searing. The illustrated apparatus includes two dispensing heads 62a and 62b
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5recogni zed i mages. Such industrial vision systens and prograns are known
and commercially available in the art. Next, specific enbodi nents of
t he procedogd8lian@®iapparatus of Fig. 3 are described w t RCTE&PREHANOSITA8 Fi gs.
4-6, where: Fig. 4 illustrates patterned di spensing of an enhanci ng agent
(or agents) onto an already prepared food item Fig. 5 illustrates

di spensi ng of an enhanci ng agent 10(or agents) onto a packagi ng conponent,
and Fig. 6 illustrates dispensing of an enhancing agent (or agents) onto a

food i %ﬁ@h%?ﬂﬁ e PLERRESST RPzlcd O eSS bt i i85allyhind FNBKRIently aslbBEStf 00d
products to and fromthe processing station of the present invention,

st at i ompplpoi dispawse,shibdiepneing heasls bhiag sepnlicd witbfthe fist gndeseand broweingi on are

not illustrated.. Alternativel h ISl nv ' | d be

Cont 1 glf Gt Fopesi el B HEistientls s3PRALAE, & Althipt DRI £ 7 it s

ar e 15gaiial oyntaganséservio@ds referred to bfa raisensieg-hedd-rekirgoir dssebly¥)t rSaippking

applying-or dispenfing br owni ng.agents onto food itens 52 passing al ong

convey8 ﬂb@?”@%W@Pe@ﬁ&ﬁ@ﬁ@ﬁPYﬁEEW%#ﬂgﬁib%o. The food itens might contain,
bread, neat, of other ingredient, Cantrol system 56 congrises a

;e)'r Spessor and agpyoaching arilisgrtyne fapditem Wildedmaged by gkt 3rRIFFIAA8RT on.

Sensor g GRNREEFEMORIRMR. A WhHNGhis FEMAUHERS WalIREES dRbeRheaRRI 6RCHIING (or a
"next") food itens and transfers the acquired inages to control system

buf f er sctiv@tdtand costydked fry pravessosmage et tngpplymy dispense giei browring 6£IhaY e

(equivalently, the processor..and software forma visiqn ').,.. mat ches
acquir@@evﬁﬁéé%”hﬁfﬁ“?%ﬁ%égpgﬁ%Fg?égng$l§§6§¥ 8%“??%@2%8#%¥§%§H%%8%s,

retri eyeg., fadbdck i farm:aioh g dGpagiregend 6201 detpardd a ulfixed emb ddgpendinggent
patterns associated with the tenpl ates.from storage,.and generates and

out put §0%aerrﬁpeeﬁ>_a§%tha?%odtlmla 82he il pe Al P%g%_@a’@if?%%gﬁbﬁ?%ﬂ?%ﬁm i

di spense,ctih&d Rah Wik Bt fha kO BANFaREcPRABhplaft d0NEnPRAH thiliRMm Mkds&¥itken When the
mat ched food itemarrives within range of the dispensing heads. Here, the
pat t er mgss&sicasiag heddi 3 bavip e e toiatesrand sppralce biy shd prpepssaramags wEfesicer | ayi ng
the templ.ate:;. in nat | v [: es L ecei red £ ¢ uld not
have p§5@2P§g§p%29§%c%&§§?%%Q%@ﬁﬁg%%§¥ on @ig?%g%%gg%%g%srn éﬁggﬁﬁgting.
301 n nmabenckes Autthertshiiseeinf@matiah, elspbsingltiad &2k isgrciivdtedlatfadoadt ditivens and ar e

associated with a first br in nt (in resegvoir 64a W t atterns
o SBek gcatng pn ek speroP R Rs Do namus ettd TKret feaitoat! Darsl Bl | ood
i tem afghd ifendSRQE badnafttadintddd Pris LRI ANFLAKOAGEA indde ) tHeBSOK VgL beddb) and
with a nore uniformpattern m mcking the results of

broi | i regi bosrntichgnddiapdnpel oo the fagdiiieay with By EESPIAYINRIBS copysyor or
di spensip erehe%%ﬂlﬁ?xﬁéﬁ. ﬁ?&'d B 53 %%B{}%édlb}Z&&i%%’%éﬁ%@&%sg{g%%%@r %\Myr ch

conprise pluralities of nozzle at can Be”indi vi l'y an
i ndeperfaehd Imanafanturiog.| ed to

25 In further embodiments, the apparatus of Fig. 4 can be configured to dispense a single
browning agent in different patterns selected according to different types of food items, or to
dispense three or more different browning agents, or to dispense a single browning agent along
with another enhancing agent, e.g., an aroma agent or a nutritional agent. Further, additional
feed back sensor information can be supplied (feed back mode) to the control system that

30 indicates when a particular food item has actually arrived within range of a dispensing head

(regardless of changes in conveyor speed).

Fig. 5 illustrates applying or dispensing an aroma enhancing agent to packaging
components 80, e.g., active, inner packaging components, passing along conveyor 78. Here,

because there is only a single type of packaging component of standardize size is transferred
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apply or dispense, the dispensing heads being supplied with the first and
second browni ng agents, respectively, fromstorage reservoirs 64a and 64b
(in the D26 IIE011a di spensi ng head coupl ed to an agenPCTaPINHFY728 S
referred to as a "di spensi ng-head-reservoir assenbly”). Stippling 63
illustrates droplets generated by activated nozzles. 10An approaching
grilled-type food itemw || be inmged by canera 54 and natched to one of
the stored tenplates 58, and when this item noves within range, dispensing

h 6 . . a' S 1 abi m h 26
eaﬁ al%ng”ibglﬁ)he%n@é%%h‘é%ﬁ%@caﬁ&dthgg%ﬁr{ olotRd %1@&&?@%?9&_/ grfqg%s Bsdnefn 56 to

apply or ense the browning agent I'n reservoir 64a in the associated
gril | - fixképgtat, eamcralB anfheraabsentienasfl ohlyrredngnizs dresyescherf grapeencopf { e. g. |

f eedback ;i nf or mat i on dis ']Qg %Pﬁi v : fi time

(depenglacr%if;‘g%1 cilgg%rhe\r/l}e?%?m%g%gg;t a P geS%{ %e S%é&ﬁ%eencﬁsfpggsll%}é%&&% mHIt arly,

an appagacbiygp Wi the o gasddgalisgaroadmpoy@e if iaokt iahgnofithd disprasinpheeldd and

mat ched to tenplate 60, and en this itetr}rllﬁrmves.v»itﬁji@n range, di spensing
b

head 62%codNElhiheaEams agalWiher JBHied only &b Paeaging MY QUGS T Ny S B# t er to

apphy qhe dhHRARSE Fi?.el QhBOREOD 0 APBhsclal BRI AbEnt AR d indibgpassoci at ed
pattern. Again, in tThe absence of further sensor information, dispensing

head 63tndardized fopdceriparcntpgsiirgdlong the RoY¥ependi ng on conveyor speed) after
the food itemis imaged. Since the sizes and shapes of the food itens have
been det er mimedd pf poin atlditidiad pethss feed {oeend cootirelathd appsdet)s canrdsoppddugi ng agent

can be applie d.di nse ly. to the food.it i 1 Ni over spray
onto T HEREBray Rt SR REOT P i ¢ oishul “RRDs vRab oMb o

]E)r OVVnhi QQua]n%egﬁSed zli’t&ilflspl@@ﬁl‘igelseadﬂesfeﬁroiﬂm%&ndﬂy Beur Ekmﬂipblmmq)ﬁ?d-ttyp‘ei sggsorsZegé n
urther,_enbodi nents, 1 apparatys of Fig. 4 ca confi gur t o di spense
a 4P ngBsyris rﬁ%& %’@éh‘ﬂ%ﬂ ﬁ?"ldf%‘ﬁ'é‘l’ﬁh%?‘fg‘g?%%o @’QII\@@{ EdSAcorth NG t o

di fferentkabHBeSmBbndnP R drfi&Mand N witRinGhrbRP AR MR BheRd-rd¥BBirdidchBNegy,
browni ng agents, or to dispense a single browning &gﬂgnt al ong wi t h anot her

enhancilight kegerft], widl ijuminate this orekagpersompencat.pod senspiofarilagerend tethis her

addi ti l. feed Lnf .1 on ' : .node) to
the contp EfGBRRnSFREEnch Ml aB R R AER SRR Y BRI e)
act ual Ihyadai dapeadentd bu thisy Eageacodigiml dF splaresi Siywitk appl{adegandtdwsciof aginanges

i n_conveyor speed). Fi g. illustrates applying or dispensing an

ar ofta éhﬁ‘?d’r"}éﬁieﬁﬁngﬂéﬁ? Oﬁ%‘“B%rég%fH'?%&‘rE’@rrponent s 80, e.g., active, inner

packagi ng components, . passing al ong cqonveyor 78. Here, because there is

only a singF&aflydagds 1Hﬁ%f&%%@pﬁ]g”&ﬂ%ﬁ%?ﬂa}l%ﬁengglgﬂjééfl%lPrf%argti“E’eOfifgo‘ﬁtem

transf epr gis (6 Bt I &éﬂa?é@{?ﬁ%ﬁﬁ%@ th%ﬁ%}ﬁ 5128, 52hende Yo & Bshimasyewar- and
o]

because the aroma agent is applie "he packagi ng conponent in a
layer band or ribbon, and by transferring the continuous band or ribbon by conveyor 68 to

cutting device 74 which divides or cuts the continuous band or ribbon into portions for

25  packaging. For example, such a food item could comprise a bread-type item in which case
extruders 66a, 66b, and 66¢ extrude different layers of a dough; or could comprise a filled-type
food item in which case extruders 66a and 66¢ serve to extrude top and bottom dough layers
while extruder 66b extrudes a filling layer; or could comprise a cake-type food component in
which case extruders 66a and 66b extrude layers of the cake while extruder 66¢ extrudes an

30  icing.

Dispensing-head-reservoir assemblies 72a, 72b, and 72¢ apply enhancing agents to the
surface of each extruded layer in turn.. For example, all these assemblies could apply one or

more nutrition agents; or assemblies 72a and 72b could apply one or more nutrition agents while
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fixed pattern, canera 84 and processor 88 need only recognize the presence
or absence of a packagi ng conponent passing along the conveyor and then
acti vat e WPDLPELING- head-reservoi r assenbly 86 when thePECEFHIHILHELT28
packagi ng conponent is in the range of the dispensing head. Accordingly,
the aroma agent will be applied only to the packagi ng without waste or
overspray. 10The apparatus of Fig. 4 can be used to di spense an enhanci ng
agent onto a single type of standardi zed food conponent passing al ong the

conyeyQlsemply 72¢ cbﬁ‘l%ltaﬁﬁg a@ro@ﬁlng Boaddh éa's@fﬁ@lfoécpitett@%reflﬁﬁgd 08 WRL[ ront rol
t he apparatus can al so”i ncl ude sensors useful for feed back control for,

e.g., semscapbyserminge hebokaycargnacompoheatinghasd schouthl |y arrived at
dispen5|ng head/reservoir assenbly 86. Exenplary optical -type sensors are
15i | | ust r at bcwdsvticantroltal 76tebtrble tleSexamders opradde b@rghvomnd@@@banﬁ | i ght

sensor 94. Wen ackagi ng .component has e of
di spendMhfshEHors Eféﬁ %smg's}?%%g YV88 asﬁemg]j)ﬁ?s tBeaQWE%HV\P 7P \tqpﬁﬁnr@fngs this
packagi Ioﬂaﬂféﬁaﬁg) Bgdhts. PRERIraBBNsah pin o%;ktfudbﬁ@rﬁlaﬁq)ehgng héfl dsédmbly (vad.) @iivs
generating a presence S|2nal arrival ProcesE%é 88 can theg actj vat he

di $BenéPngnchEaaand tobdepd brend 866 and Ficd IsgraEfrdso dhag Hiq ratergbextupighe

appl i ed,@fe a@&ﬂ@ﬂﬁicﬁgor@% @f)pl%gn{a@ﬁpﬁ?§§i%ﬁa19ﬁ' ofRF thdBthic ‘ﬂ{tetfdéﬂraﬁgﬁnt of
manuf acturin ustrates applying a nutritional

agent duﬂnannggtag@ltmwhc@parmngfeafrcgfddlﬁise’rheﬂ@r tHEHm:r del@dlgl menringdigoepar ed by
extrudin ke into band
or 11 ot SHE sy DB e Gne Moo S PR oichbren L, o 6

to cut penglicidlvi ce 74 which divides or cuts the contlnuous band or ri bbon
into portions for 25 packaging. For exanple, such a food item coul d

conprise a bideadadcynay bueist ﬂmswitb@mhd:@seesaxxcbmkﬁres rdebidcs @bknr iafothmHn
extrude different |ayers of adocg or could conprise filled-type food
i tem i KOUGSTIERE thePEocsseey bries eongigded népraarmaler the PragessiepR ket eghussderdhot t om

dough 'b@é’l&'h?ofr?m fid et %%el; &%1 EntndesdRr pdeliioPsh Laxkd 1a9ér Gamlidhconpri se

a cake-type conponent whi ch case extruders 66a and 66b extrude
I ayer s rgf of trdhaucihg-agdnt Hepaxingwde porﬁ@d:leérq enggie  nappeB Oitioj af gnhancing to the

Di spensin ad-reser voi ssenbl cing
agent s E(t(ggc%eﬁgaye aecrélatoxfeliyé ToCes s/co trg %‘caﬁ%@? fe% (flor&gtrcd 1&&)9|L1Xt10 gtéﬂ; |

these amsgnpbi ﬁsloﬁ@yﬁtdn)aqmbetnmgehetmhtegﬁfye;)fmutekurmdedma}angt irothe asseffibl i es
72a and 72b coul d apply one or re.nutritjon agents while %\D .
2011/ 1 BPAPEHREPDHY exiEsies yes caRasipgragent p&%%ﬁl%jcag |"§/telaurﬁF WAY agent in

case thgy lfyf?l%%r'dﬁsﬁéﬂsﬂ%f&ncbﬁ%%gmfe?&dor\&%hﬁ’e hfieikaced by assum ng a baked

appear ancé upon heating); and so forth
In further preferred embodiments, a single manufacturing line can incorporate two of

more of the apparatus and processes illustrated in Figs. 4-6. For example, a browning agent can
25  be applied or dispensed on a food item according to Fig. 4, and the enhanced food item can be
packaged in a package component with an aroma agent applied according to Fig. 5.
Alternatively, a browning agent can be applied or dispensed according to Fig. 4 to a multi-layer
food item prepared according to Fig. 6. One of ordinary skill will appreciate that further such

combinations are within the scope of the invention.

30 The preferred embodiments of the invention described above do not limit the scope of the
invention, since these embodiments are illustrations of several preferred aspects of the invention.
Any equivalent embodiments are intended to be within the scope of this invention. Indeed,
various modifications of the invention in addition to those shown and described herein, such as

alternate useful combinations of the elements described, will become apparent to those skilled in
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Processor/controller 76 controls the extruders to provide continuous bands
or ribbons, and al so controls the di spensing-head-reservoir assenblies to
apply or WPPEAL1pr oper anmounts of enhanci ng agents. PPETAPANNPSI788ch pair
of extruder and di spensi ng- head assenbly (e.g., pairs 1066a and 72a, and
66b and 72b, and 66c¢ and 72c) is controlled so that the rates of extrusion
andof enhanci ng agent application are approxi mately proportional in order
that the intended anpunt of enhancing agent is applied per unit area

r egar dupss gligefubidifedt %Mé’c'hphc% B cH G J1K Gtib AR hi¥o Rfter¥d & Bl QML @¥t r uded.
The enhanci ng agent can di spensed continuously or intermttently but
per i odiscaklo§ the_‘a@pmdadmlag% sty followingt(ad inulks aratieationtah @ whole), headings and
processor/controller cel Y&s nsor formati on concerning the processes
bei ng %ﬁ?$61? §dfg%%m% fm“%§ %%6}d€ess/controller can use feed back

i nformati on concerning the actual thickness and/or speed of an extruded

| ayer so that the rate of enhanci ng-agent dispensing can controlled to
ensure a proper ratio of enhancing to the extruded | ayer. Alternatively,

t he process/controller can use feed forward information (froman 20

i magi ng or vision systenm) concerning the integrity of an extruded |ayer so
that, in the case of gaps or breaks in the extruded | ayer, enhanci ng-agent
di spensing can be interrupted to avoid applying or dispensing onto the

conveyor or into the environnment. In further preferred enbodi ments, a
single manufacturing |ine can incorporate two of nore of the apparatus and
processes illustrated in Figs. 4-6. For exanple, a browning agent can 25be

applied or dispensed on a food itemaccording to Fig. 4, and the enhanced
food item can be packaged in a package conponent with an aroma agent
applied according to Fig. 5. Alternatively, a browning agent can be applied
or dispensed according to Fig. 4 to a nulti-layer food item prepared
according to Fig. 6. One of ordinary skill will appreciate that further
such conbi nations are within the scope of the invention. 30The preferred
enbodi nents of the invention described above do not limt the scope ofthe

i nvention, since these enbodi nents are illustrations of several preferred
aspects of the invention. Any equival ent enbodi nents are intended to be
within the scope of this invention. Indeed, various nodifications of the
invention in addition to those shown and descri bed herein, such as

al ternate useful conbinations of the elenments described, will becone
apparent to those skilled in WD 2011/117011PCT/ EP2011/ 051728 5the art from
t he subsequent description. Such nodifications are also intended to fal
within the scope of the appended clains. In the followng (and in the
application as a whol e), headings and | egends are used for clarity and
conveni ence only.
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WO 2011/ 117011PCT/ EP2011/ 051728 5 THE CLAI M5 What is clained is: 101. A
nmet hod for applying an enhanci ng agent during food product manufacturing
whi ch corjyPi28d$L17011 receiving a partially-nmanuf act ur e@CEE®AIPHOSTARt r eady
for application of one or nore enhancing agents, the food product
conprising one or nore packagi ng conponents or food item supporting
structures; 15activating a controll ed-droplet-type dispensing head to
propel droplets of an enhanci ng agent onto a packagi ng conponent or a food
i tem supporting structure of the food product, the droplets being propelled
in controlled nunbers and sizes fromnozzles in the dispensing head, the
enhanci ng agent conprising a aro ENPRREVRY agent ; controlling
t he di spensing head so that the gﬁﬁaﬁ@?ng‘agent is applied to the food
product 20in a selected pattern and anount; and providing the food product
conpri Ving it de@medlikanci ng agent for further manufacture. 2. The
nmet hod of claim 1 wherein the food product further conprises one or nore
food itens, and wherein the enhancing agent is dispensed also onto a food
item : e. met hod of cl ai erein the ckagi
corBonent of foBethpd g’rﬁagﬂﬁ‘ﬁ&raple ]Qjang‘cnlgli‘é‘flﬁﬁé}“’f‘%? ﬂé’FOdéIStrFﬁ? “g g’@t‘%\l}%h
packagb3@>§§£ected to reach a tenperature during mcrowave heating of the
f ood |ten1suff|C|ent to cause the aroma agent to rel ease a perceptible
level of t hf—‘echm\%fh%% ﬁ%ufﬁ:'ﬂged‘fb%ﬁ%k(fﬂu%ﬂ%a@"ﬂ%ﬁ%lﬂa%me bemdispensed
onto the active packagi he met hod of claim1 further
conpr i shiyciag e ithgfoadh grodgﬁtcpmuorlslng oe ¢/l prgIpekpgEf components or food item
control | ed- q{o Ie&ﬂmype di spensi ng heads for propelling droplets of a
pl ur al PYRPSY genﬁ%%nc. hg WO 2011/ 117011PCT/ EP2011/ 051728 5agents onto or
i Berne nogaiRlREY Ehnttoled AR R i HRE Read pRp&RoREY of th SfaRGHE

agent onto a packaging component or a food item supporting structure of the food product, the

droplets being propelled in controlled numbers and sizes from nozzles in the dispensing head, the

enhancing agent comprising a aroma-enhancing agent;

controlling the dispensing head so that the enhancing agent is applied to the food product

20  in aselected pattern and amount; and

providing the food product comprising the enhancing agent for further manufacture.

2. The method of claim 1 wherein the food product further comprises one or more food

items, and wherein the enhancing agent is dispensed also onto a food item.

25
3. The method of claim 1 wherein the packaging component or food-item supporting
structure further comprises active packaging selected to reach a temperature during microwave
heating of the food item sufficient to cause the aroma agent to release a perceptible level of the
intended aroma, and wherein the enhancing agent is dispensed onto the active packaging.
30

4. The method of claim 1 further comprising activating and controlling a plurality of

controlled-droplet-type dispensing heads for propelling droplets of a plurality of enhancing
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anounts, the enhancing agents conprising one or nore aronma-enhancing
agents. 5. The nethod of claim 1l wherein the enhancing agent is
appl i ed avoaftlangdidensity from about 0.001 grans/cnR t @CAFFRQ11BSFRHNs/ cnl.
10 6. A method for applying an aroma-enhanci ng agent during food
product manufacturing which conprises: receiving a
partial | y-manufactured food product ready for application of one or nore
ar ona- enhanci ng agents, the food product conprising one or nore active

packag hg&tsfm@eﬂ%m e T@Mpréfilet W& ohRAEkd duBH-RURRQIE! A iR LEINGEHpRRmsARAUI T NG
i nformati on concerning the received food product; activating a

cont r okineuntslrtbptrdiantiypegcissoemwsising ohearmprs aopethageiopbeands. of t he

ar ona- enhanci ng agent onto an active packagi ng conponent of the food
product or an active food item supporting structure, the droplets being
propelled in controll ed nunbers and sizes fromnozzles 20in the dispensing
head; 5c@ht methodnd clahe 1 ditepémthic cghdrend agenttihagtplitdhet aarapsredeaniaficining

agent is applied to the foo roduct in a selected pattern and anount,
wher ei ﬁg?%@%gitgﬁ%s?‘?lﬂgm&{j@tgo%pﬁm ffi'ng are performed, at least in part, in
deggndence on the acquired information; and provi ding the food
pr

uct conprising the aronma-enhanci ng agent for further 25manufacturing.

7. The nethod of claim6 wherein the dispensing he is activated and
controll ed ?oAdpgégigéaPW@méﬁ8ﬁHm@ﬁﬁgﬁE?' a%ﬁ%%?”@ﬂ%%¢%¥ﬁ?%£§Pu ‘5PEi on of

t he acghﬂgl&%@#gging conponent in a substantially uniformpattern and
amount .. 30 2011/ 117011PCT/ EP2011/ 051728 58. The mnet hod of claim6

wherein the i I 1 C e, ri 108l Sahh MRS offdAe oPrBRENCE Oor
absence of EgggggﬁﬁgﬁﬁﬂQ??ﬂghéﬁﬁﬁﬁggﬁ 'ﬁﬁgtgggg%nghgg head jsoactivated and
cont r olatceah-¢rhankispagests, th doal wnduce ndraprasirmorzgs moroadtive phekagiag camppraats

packagi ng conponent is indicated to be present. 109. The nethod of claim®6
mhigeiﬁr%ﬁgegg %Péﬂqwﬂgwgﬁﬁyg%%&further conpri ses indications
acquiring information concerning the received food product;

activating a controlled-droplet-type dispensing head to propel droplets of the aroma-
enhancing agent onto an active packaging component of the food product or an active food item
supporting structure, the droplets being propelled in controlled numbers and sizes from nozzles

20  in the dispensing head;

controlling the dispensing head so that the aroma-enhancing agent is applied to the food
product in a selected pattern and amount, wherein the activating and controlling are performed,

at least in part, in dependence on the acquired information; and

providing the food product comprising the aroma-enhancing agent for further

25  manufacturing.

7. The method of claim 6 wherein the dispensing head is activated and controlled to
dispense the aroma-enhancing agent into at least a portion of the active packaging component in

a substantially uniform pattern and amount.

30

-4 -



of the location and orientation of a food product, and wherein the

di spensing head is activated and controlled to di spense the aroma-enhanci ng
agent onlWyoa201YH&1ilndi cated | ocati on and orientati on an®CHAPa0114817a¢t | ve
packagi ng conponent and not beyond the active packagi ng conponent. 15

10. The method of claim6 wherein the acquired information conprises

i ndi cations of the type of the food product, and wherein the dispensing
head is activated and controlled to dispense the aroma-enhanci ng agent onto

thesactive @a?lﬂ@meﬂgdg? BRANE WheASSAE et B d Wb ndte HRGHsRRASE N & e
pattern and amount selected, at least in part, in dependence on the type of

the fopus@@poodbsctce of a food product T whetdimthealispersinah@d isrstisited aie acqui red
::g];rg: |m§;[ It? rlllegrac% %1E1igzernse drr%aeénhgﬁ' dh%ﬁt 8{1%%%1 519 ?&!lg@ %ﬁur g%igtcgfﬂg?lge% fsher

Ré acquire one 0 tenpl ate
iﬁngSan&MH%d35@6bkMaﬁlng and controlllng t he di spensing head to apply the
enhanci ng agent in a pattern and anount selected, at least in part, in
dependence on the matching tenplate imge. 12. An apparatus for
appl yi ng an aroma- enhanci ng agent during food product manufacturing which

conprises: 30aht hROSHST cRBABSVHeRIn theapgfiedih e dtRadupko duahSscs didatishng one
or nore food itens to and fromthe apparatus, food products transferred to
t he apphihatiesstipeprehoricatation php fogdgrodust. iapthwhereinhe digpsnsing head 1s activated

2011/1 éer(? é'oé#tglr fiedt f(ﬁ%p]eg&ﬁﬂlg %%néaéﬁgé?chwﬂthWaﬁH@fﬁhlca@H thLaQfadyr oduct s

t r ansf ppar at us conpri sing the aroma- enhanci ng
agent ; oaecwatiir oidl cath tie egivetpatkagmgdiospensit agd meddydnd the adtive paskegingcat i on

with a reservoir
component.

15

10. The method of claim 6 wherein the acquired information comprises indications of the
type of the food product, and wherein the dispensing head is activated and controlled to dispense
the aroma-enhancing agent onto the active packaging component associated with the food
product in a pattern and amount selected, at least in part, in dependence on the type of the food

20  product.

11. The method of claim 6 wherein the acquired information further comprises an image

of the food product, and further comprising:
matching the acquired image to one of a plurality of template images; and

25 activating and controlling the dispensing head to apply the enhancing agent in a pattern

and amount selected, at least in part, in dependence on the matching template image.

12. An apparatus for applying an aroma-enhancing agent during food product

manufacturing which comprises:

30 a transfer means for transferring food products comprising one or more food items to and

from the apparatus, food products transferred to the apparatus being ready for application of the
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hol di ng t he aroma- enhanci ng agent for propelling droplets of the

ar oma- enhanci ng agent onto an active packagi ng conponent of the food
product, WAa0tvidpliet s bei ng propelled in controll ed 10 ROKFLLGI1ANT2S| zes
fromnozzles in the dispensing head; and a controller for activating

and controlling the dispensing head so that the aroma-enhancing agent is
applied to the food product in a selected pattern and anount.
13. The apparatus of claim 12 wherein the controlled-droplet-type

di spenging heagtidoidnt DR fo%ggpcgduéﬁstraﬁsf&q’&gfr&ﬁ@l%ﬂp%ﬂsffﬁftﬁe)‘B@m iRt @k head.

14. The apparatus of claim1l urther conprising a plurality o

cont r oktost-¢chhepdieg ageppe di spensing heads in fluid comunication with a
plurality of reservoirs holding one or nore enhancing agents for propelling
dropl et s of atdestrplladrdibpletrtypé depdraimgihead magbnd soromtigicaron; withoa tdiervoidf ood
product in controlled nunbers and si.zes and. in selecte attern d

brount ol R iRy rigae S BoReRrEReg Ry S RSP B SRS oG

agent s active packaging cofpondit 6f g faddEprosuctfth€ddbrisbidegwrdpetlied aorgpirbBédg sensors
for acquiring informtion concerning food products transferred to the

applr apy@bers gndypges from nogrdgsdn ferdipersing kgl  @d activates and controls the

di spensi ng heads in dependence, at |east in part, on the acquired

i nf or mat i ona controller for activagng Fpbcongipling thrsdigensing headss thiK dicetroma3ot he

sensor e i i V) r Lhi i.mages of
Cr anar SHbHERRCLCAATBONRR | SihelIRA A T e e L Bt he

controller further conprises a processor/pattern buffer for matching an
acquired

13. The apparatus of claim 12 wherein the controlled-droplet-type dispensing head
15  further comprises a food-grade ink-jet-type printer head.

14. The apparatus of claim 12 further comprising a plurality of controlled-droplet-type
dispensing heads in fluid communication with a plurality of reservoirs holding one or more
enhancing agents for propelling droplets of the plurality of enhancing agents onto or into the

20  food product in controlled numbers and sizes and in selected patterns and amounts, the

enhancing agents comprising one or more aroma-enhancing agents.

15. The apparatus of claim 12 further comprising

sensors for acquiring information concerning food products transferred to the apparatus;

25 and

wherein the controller activates and controls the dispensing heads in dependence, at least

in part, on the acquired information.

16. The apparatus of claim 15 wherein:

30 the sensors further comprise an imaging device for acquiring images of transferred food

products, and
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image with one of a plurality of tenplate i mges of food products, and

the controller further activates and controls the dispensing head to apply
t he enharNDR@11ageénd in a pattern selected, at |east in B&TEP201/0§ER®Ndence
on the matching tenplate i mage. 1017. A food product havi ng enhanced
organol eptic properties conprising: an active packagi ng conponent or active
food item supporting structure; and an aroma agent applied onto the active
packagi ng conponent or active food item supporting structure in an anount

sufficient yp c?ﬁﬂr??c??urﬁlepg&ﬁﬁﬁﬂ b F()cEs%UI%attQﬁl Wfﬁ%r@ﬁ@&iﬁ?ﬁicﬂﬁredlSl& ~The
food product of claim 17 wherein the active packagi ng conmponent or active

f ood | iresgesuipporddfpgleelityef taneplits imedes of Bdpooduetacinda t enper at ure duri ng
m crowave heating of the food itemsufficient to cause the aroma agent to
rel ease a pérceptrolll éurthey adtivefes tubedntrobribledispaneing head to apply the enhgneifthe f ood
product of .claim 17 further conprisi ne or re additignal. enhancin
20agent& A fpt Paé@rlb?ﬁleﬁyegr gﬁﬁ‘}sgmt%g’ llnodc%ger% EaH Oy et glgé%ﬁfl E%grr]lg%e'enhangi ng
agents being selected to provide a visual difference, or a nutritional
difference, or both a visual and a nutritional difference to the food item
during or after mcrowave heating. : 20. The.food product of
cl &Pm 17 fuﬂ{/'hérfjg]%‘gﬂrﬁ\ﬁ?“é?lﬁ‘é‘n%ﬁ ag?edrfﬁg@olleé’f)‘&pfotp@ﬁ’f?.s COMPIISINg: l021. Use of
one or nore food-grade controll ed-droplet .di spensi.ng heads, e.g., an

i nk-j et t ype dprItHEPACHIZRE COMPPNEf SHaH? Ff@’ddFeB’pS{)u@P@IBE SHHETEr 2 or e enhanci ng
agents onto a food product to enhance the organol eptic properties of the
food produc®n atoRt agerfanBliehtte thsaeiher RaCkE N AMPINHY of AEIVSSprebihce,

nutrit is%}i%hiﬁéasltﬂd@tuperin%ﬁg%uﬁtf su?ﬁv?enft &Pféle%é)éjﬁlﬁ&eptible level of aroma upon heating.

15 18. The food product of claim 17 wherein the active packaging component or active food
item supporting structure is selected to reach a temperature during microwave heating of the food

item sufficient to cause the aroma agent to release a perceptible level of the intended aroma.

19. The food product of claim 17 further comprising one or more additional enhancing
20  agents applied onto or into the food item, with the additional enhancing agents being selected to
provide a visual difference, or a nutritional difference, or both a visual and a nutritional

difference to the food item during or after microwave heating.

20. The food product of claim 17 further comprising one or more food items.
25

21. Use of one or more food-grade controlled-droplet dispensing heads, e.g., an ink-jet-
type printer head, for dispensing droplets of one or more enhancing agents onto a food product to
enhance the organoleptic properties of the food product, the organoleptic properties including the

appearance, nutritional value or aroma of the food product.
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