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WD 2004/ 101020 PCT/ US2004/ 012781 NEEDLELESS | NJECTI ON
DEVI CE AND METHOD OF | NJECTI NG BACKGROUND OF THE

wo b0dENTI0@N [ 0001] Field of the Invention -- ThPGI/US2004/012781

invention 5 relates generally to devices and net hods
for injecting foodstuffs, and nore particularly to a
needl el ess injecting system and net hod for
needl el essly injecting a food subject with |iquid.

[ 00Q@iepAS1freed thasias oy oleva canANEONSIIRID R et esTiM:
beconme nore sophisticated, food producers and
restaurateurs are finding neM/opportunltles to
experiment wth jl ‘

cui sine. Furthe '
coppesifion pneide Eoogh§eﬁﬁb%%th6ﬁU311y 1908 33vention
producers continuously seek to distinguish their
prn@h&tssfg@nenahbystbydpvmvedlagdcma5hndssfwmthnjecting
foodstuffs_havin g uni e conblnatlo S of in edieg@;

f | ERNSCUEDT or s2HANd" ekt AT THEFRY 1159 s “deieesdra ess

no{n POLY; g eg%@rﬁwaﬁaameEﬁodZ@oer n%@ﬁ‘i%§ets%l qqllgewlng
al so col or or intensifying or altering the color
of a cesda@i subpecks . widdi hiyyeddior to food products can

i ncrease the aesthetic appeal for the food and
enh@?R%! t he Mat raf F@éﬁﬁ%;%ﬂO¥W% IFHJCONPHMERe Palettes

CrEoRfS O o A A G oo TORE sy SRAGY "9 ana

thﬁe@ﬁ@@ﬁété@fstheuﬁpodfh@dangartnéuleuoppwmuuﬁﬂtles to
group. For exanple, a food producer may increase the
deskpedbinerly ofWiE T oo lavens cth@l@ﬁSbyiﬁﬁbdu@m@@vﬁﬁéve

f ood th b I 10004
e PR L ERrEReE o PAERC ! oREir SR hag PR by 00dnd

COB@@ﬁ@BlﬁioﬁheJ§p||&ﬁy t @obhCr easesitd¥ industry, food

producers continuously seek to distinguish their
products from others by providing consumers with
foodstuffs having unique combinations of ingredients,
flavors, colors, and textures.

[0003] It is desirable not only to add new flavors
or spices to food, but also colorants for intensifying
or altering the color of certain foods. Adding color
to food products can increase the aesthetic appeal for
the food and enhance the natural flavors of the food.
In the creation of new and unique food products,
changing the color of a particular food can instantly
boost the appeal for the food to a particular consumer
group. For example, a food producer may increase the
desirability of a food among children by producing the
food with vibrant or unique colors.

[0004] In addition, as scientists identify new and

healthy food components, the ability to increase the
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WD 2004/ 101020 PCT/ US2004/012781 nutritional content
of certain foods while preserving or enhancing the

wo omd/161020 avor is desirable. For exanple, it PElUE®04/012781

advant ageous for food producers to fortify foods

| acking in mcro-nutrients such as 5 vitamns or
mnerals to effectively nmaintain and inprove the
overall nutritional quality of the food before it is

sefivesit1oteedcohBean bmﬂddﬁﬂaiﬂmﬁoo@@tWhmgesgﬁﬁs@&vang
school or a hospital, it nay be highly desired to

i NR¥ e antE nelt £hei obaed contfdmvor1 0 ishedesheable - For
[ 0005 urther. ingredients such as.dietary fiber

or SLETRL S bbbt 3 v SA IO ) b F ARy, Producers to

caf O enpy dsfob@Epengskingt i oxi daRkso-B0EYARScsf akbuch  as
sol uble vitam ns, or other nutritionally beneficial 15

i ngreghens s ean benadded t bof oedSerhavenat umalingaliack and

or.,lose the_ health tritignal ingredients durin
or BRREST Fig EDfbr S50 L L Bl L05Pdr aRt Sl tier | véd FiomEood

frgitSre Pliant § 50r s¥pgeG ALl e gsleh asncanot engr iggl@ ional

color to a foodstuff while also increasing its
nusettiomalsuwedl vues [0066hobl may al sSoodyeitkek, rdbl endwp be
sugglenent food _products with other constituents in

or

IOty it tOhelPEEEBSEr BRE r JBHE NV dnede ot copgent

foog.{P RegpOsuner. Energy enhancing conponents such

as gl nseng, or other 25 herbal conmponents such as

gi bokos5Dhi | obEurtieyr peiaddediehosl cadst i sdt etangr gaser,
the functional benefits of the food_ product. Further,
PrRSereati ves ¥GR 2 shfhFY saldcided fitégiddycerides,

1P es a1 OTUULL e p A LR BT IR, L2

f osdl sbraeltitddiamor amd other nutritionally beneficial
ingredients can be added to foods that naturally lack
or lose the healthy nutritional ingredients during
processing. Moreover, natural colorants derived from
fruits, plants or vegetables, such as carotene, add
color to a foodstuff while also increasing its
nutritional value.
[0006] It may also be desirable to supplement food
products with other constituents in order to increase
the taste or attractiveness of the food to a consumer.
Energy enhancing components such as ginseng, or other
herbal components such as gingko biloba, may be added
to foodstuffs to increase the functional benefits of
the food product. Further, preservatives such as
sugar, salt, sulfites, or nitrates are commonly added
to foods such as meat, to help prevent the growth of
bacteria and maintain a food's smell, flavor and

appearance.
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appearance. -2 WD 2004/101020 PCT/ US2004/ 012781
[0007] Therefore, it would be highly desirable for

w0 good/poaducers to be able to customtail or nokCDUE2004/012781

the flavor, color, and texture of food products to a
consuner's specific needs, but also the nutritional 5
content and overall appeal of the food. [0008] In the
field of meat processing, several exanples of _
needb @t pss inhegtfore devicomudd Yo highPar Besihkabiei tfor
IS a conmon practice to cure or tenderize neat

adbiPed PAaPducesrggdrs, Pepicbds EMdLBELOD pradslewatpvesnly
to_achieve a certain effect, taste qor _color. [0009]
ForRextrgTer - URe 3, te Nt L 316 0dF hdb ot ases 258 2
di s6hoske A deWer iand Metbad, f Wud Nheebl NBhe nutritional
preservative or other curing solution under high 15
pressiueert | M@ geatalh appent i piouse pfocéssi ng

eny] nt._The nmeat_.i s conyeyed by a conveyor

syg{)éﬁg 0 anl?njtéb‘?i grjr_e;tdat P%n %?I%Fi rﬁxéﬁe?%srﬁ%zzlsgeral
MUsk a6 8BVed | 0L OqPOBELE 0N il clidineCidPleedN@xist.  1n
i njection nozzles are brought into contact with or are
20ppositibaed | rhediat eky adpaoent practheeneadb subject or

in order to elimnate _danage_to the neat tissue.
[ 063BFS T h2adaFeF ohY Egé%nﬁa?@ﬁFsNo§999Ff76§@?f?Sf and/or

6'Qﬁésgg@?t§v4§5t§28acﬁi§§g’gpgg&r@éﬁg %&%ﬁk&§en%§%g§éor

i ndustrial neat processing devices that convey
subpkets into position and inject the subject using
spiggqnozzles. Each patent teaches spray nozzles in
d

R Lont dEeT 0F*8PPAG ndz 8 -ePaENt BES | nAedilat 8P§ and
ad§?£§gF2§8 éig%ﬁEs%“Qieéévice and method for injecting

preservative or other curing solution under high
pressure into meat in a continuous processing
environment. The meat 1is conveyed by a conveyor
system to an injection station and injection nozzles
must be moved into position for injection. The
injection nozzles are brought into contact with or are
positioned immediately adjacent to the meat subject in
order to eliminate damage to the meat tissue.

[o010] In addition, U.S. Patent Nos. 5,176,071,
6,014,926, 6,165,528, 6,386,099B1 also disclose large,
industrial meat processing devices that convey meat
subjects into position and inject the subject using
spray nozzles. Each patent teaches spray nozzles in
direct contact or spray nozzles oriented immediately
adjacent to a meat subject.

[0011] U.S. Patent Nos. 3,739,713 and 3,814,007
disclose a needleless injection device and method for

injecting in which a meat subject 1is secured to a
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[0011] U. S. Patent Nos. 3,739,713 and 3,814,007 30
di scl ose a needl el ess injection device and nethod for

WO moeaoiony i n which a nmeat subject is secured pPEOI/ES2008012781

WD 2004/ 101020 PCT/ US2004/ 012781 table which is
stationary throughout an injection. The injection
nozzl es of these patents are arranged to ensure

contact with the nmeat subject during an injection. 5

[ 00412] e HavieMa , ilhesahetenenti ofietongiesthel €58 injection.
i njection machines and injection nmethods utilize |arge

i nfleetiencsyseemogebeadof okhgse PAtPAFgeaseaberapged to
production/ processin acillities and regquire .

D R TR ancorFaar s Bk s piiedl'o SFENEf et iFigaL0
fachiééyioMany of the aforenentioned patents disclose
systens that are conveyor driven to nove the neat

subp@t2l i nt cHipvecer f or theect Répremanaddinedon, nieedleless
order to, achieve.a unif rn1disgersion f fluid.int
e

et 8ub} @t M HERES @B AB4SFECPReMPR{EES B ndZEl Efg‘rge

15i1t1ﬂ§ét.§<5§ agkuemabl R d b Or FEP AkikONiy adrge-scale, meat
synchroni zed "with novenent of the conveyor systemif
possodlet ioh 0tSFesmpogt ant Ifpciddcheand evang one relquire
t hese ,%nomn devi ces recite nmethods for injecting neat

wi ThI7 bt + 7RET t AT eqtPTeSt AE | hj ELERSn Wbz FRESfpGturing

togpgh; p1+ 20 cpphact rt EﬁgSHEE%ﬁego ib gdng)a_*tegrcgﬁ Qe ci1ose

surface, “Increasing t chance r bacteria

m syobemdats tgreowt hrandcboodysontdtiveat | ed. hO0d4]|thé Smeat
Patent No. 5,053,237 discloses a needleless injection
nmeRRPHhect ol Nite) et #Rg LFeatnigstigpj ect IPhadddstion, in

PLag o0 SIS X BRI R e O1ia s
meat subject, these machines recite injection nozzles
that are adjustable in orientation, and synchronized
with movement of the conveyor system if possible.
[0013] Importantly, each and every one of these
known devices recite methods for injecting meat with
brines that require the injection nozzles to touch or
contact the surface of the meat or food surface,
increasing the chance for bacterial or microbial
growth and food contamination.

[0014] U.S. Patent No. 5,053,237 discloses a
needleless injection machine for injecting a meat
subject that is placed on a stationary platform with
brine or tenderizer. The injection nozzles do not
contact the injection subject during the injection
run; however, the entire injection process including
the 1liquid marinade, water bath, the injection
nozzles, and all processing equipment are exposed to

the wet operating environment.
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contact the injection subject during the injection
run; however, the entire injection process including

wo bm410geo d mari nade, water bath, the injecti onCB0S2004/012781

nozzl es, and all processing equi pnent are exposed to

the wet operating environnment. -4 WO 2004/101020

PCT/ US2004/ 012781 [0015] Indeed, all of the

af orenenti oned patents disclose injection systens

t hdboase t ot ahbdgeexposkl taf the wefowsni&hB@oned patents
envi ronnment, which adds to the potential for

coﬁtléfﬁlﬁéfe. dRIGFELRE ESi-FEtbardFEe 5 A% Iveaixposed to

:ef,gct WE\W %fmo{%&%m;ﬁﬁ&m' i hopd pf Agghani cal,

ure due to exposure o e process” “equip nent %%
WEboCéﬁdtLtaﬂonﬁor ardntaindhacnienheases de eghapeentorand/or
operator injur Further, all of the aforenentioned
patBat sf“etﬁftbvisdéj%@t: erfthigth nenRsasSeRatt i ansedapable of
of deha%eglﬂg gglyuone endgflzer/solutlon at, a

t o 5 HERE “lbj 3t TUhRI T eddi r EEPPRETSysPEm TS E%Iwess

sh@t;udgwan@nctosamétl zedahetiens, difd{Er@RicBr increases the
additi onal solutions can be used. [ 0016] Accordingly,

t hehenis néededopexivdre iad:iryl5 nmefFhodheor uaiLunecbgl the

flayorin r._ot herw _se_enhanci the propertie

{08} CERAEN R RTA; B8 ERG o PRVIGR TO0aTsr quighes chat

copt-amcaghieR, JdehafeliisSfiflLignt, Al ©aKYe L& MSAdINB on

smal | operational environnent, and that can deliver

rmae eh&nmené ot ppeesft |smabaetqton wha s otaduiores [0l Hystem
i S accordlngly t he ry objective of

prE ent®i migHt i GR¥Eo VI Hnh %G i PFéﬁFeanéle%ﬁ%%%t or

negdhelesnahNLeshkaBndeuhaepcanahe of rapidly -
injecting a food subject that is suitable for use in

[0016] Accordingly, there is needed a device and
method for uniquely flavoring or otherwise enhancing
the properties of food that minimizes the risk for
food or equipment contamination, that is efficient and
easy to use in a small operational environment, and
that can deliver more than one type of injection
solution.

[0017] It is accordingly the primary objective of
the present invention to provide an efficient and
compact needleless injection device capable of rapidly
injecting a food subject that is suitable for use in
small food production facilities, restaurants, or
other institutional food preparation environments. It
is a related objective of the present invention to
provide an injection device that is easily movable
from one operational area to another and easily

positioned and installed, further maximizing the types
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25 smal|l food production facilities, restaurants, or
other institutional food preparation environnents. It

wo s00a/10@b@t ed obj ective of the present inventiBCI/US2004/012781

provide an injection device that is easily novable
fromone operational area to another and easily 30
positioned and installed, further maxim zing the types
-5 WD 2004/101020 PCT/ US2004/ 012781 of operati onal

envf r opaeat Sohsl Wehehrboheedeyi €8 wAhchethdsedvaned can be
increasing the overall utility of the device. [0018

| tuped heRcHP 2ERY vENdfoYHiea bk eseht ity nenthendevice.

Pybgle) @ toral y englosed, negdlel egs Sclh eeli ol ogene

pr
device 1 n whic € nechani ca e C

el erpatsidsed d oprepesat iontetallhg deviLosedl €needleless
conpletely enclosed within the device, increasing the

salei§cion he dRWice and m Whithi ngtexposwgchasficalhe and

el epents. to. nmoist or hum d, epvironnents, therepy 1 .
i TRt HySheon EbeRkPntitthobot | REPEASIRG (e Rler device
| i §£eobohpecdeYiCencar@deal Nidrzimg hbegpotent i ahf@hsing
operator injury. It is a related objective of the
presentsaferantdonthe pleoviae andotdniynienclgpsexposure of
I nj devi ce that.includes an injection 15

o
Ieg e‘%o:‘??rgﬁlfenf:ﬁattq sTQEEY e@ of TV H DT FheT BPBERE £ ng thereby

eﬂﬁiﬁ?ﬂf@ﬂﬁgd@k%ﬁ@eannéféﬁgﬁéﬁ@bfu&nc&%a@ﬁ?%p1gﬁe useful
exposure of the food subject to external contam nants
antife pifnithez edexposur endf mioMinig ipayr ttshd opbngatiadn for
spray. It is yet another objective of the present 20
i NVRAEFONY t 3TPMGVi-de dCnedtll & 5_1#HFRcORdFCHdvicceChndhe

SIEBLEE | ST ERLLOTEIL (oS00 (0oPLERY Poneo

coht pexdthddbh on. device that includes an injection
environment that is sealed off from the operating
environment during an injection run, to minimize
exposure of the food subject to external contaminants
and to minimize exposure of moving parts to injection
spray. It is yet another objective of the present
invention to provide a needleless injection device and
an injection environment that is easy to clean and
sanitize to further minimize the potential for food
contamination.
[0019] It is yet another objective of the injection
device of the present invention to provide injection
nozzles that needlelessly inject a foodstuff without
contacting the foodstuff, and without requiring the
nozzles to be positioned immediately adjacent to the
foodstuff, while also delivering a uniform dispersion

of injectate within the food subject. It is a related

object of the present invention to provide injection
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[0019] It is yet another objective of the injection
25 device of the present invention to provide

wo moeaoioon nozzles that needl el essly inject aPCT/US2004/012781

foodstuff wi thout contacting the foodstuff, and

wi thout requiring the nozzles to be positioned

i mredi ately adjacent to the foodstuff, while also
delivering a uniformdispersion 30 of injectate wthin

t higo£ 9DEls Shja@Ctean t bes endidlyat edmovbiieEo0f c188ning, or
present invention to provide injection -6 WO
20@ﬂ$lbi02©X¢h§ngQOO4¢@RQV@1n9no@@le§hﬁhaty9an g food
eaS|I% rengyed for cIe n| eaS|I exchan

|

Ay oF tRe ty 85 tp}}eodBEF 8 6e ¥%$%de%% to

orlﬁy@c@r@§§u5@b5@g@|red to inject the subject. 5
[0020] It is a further objective of the present

i nUe®z2Pbn tolbroﬁidézﬁmm%hﬁ@l@@&aqqu%ﬁloﬁ dew ceresent

capabl e of ectin e than e of. flavor,

co %Yen?%%%eﬁ#%ep %%4%%nﬁ %f eﬁﬁﬁe%ﬁﬁ?hc@eVlce

an&é%%%‘)@fm i89LUL iRy, mté bagherdal $oLut 1o, fdfavor,
her food additive either alone or simultaneously

mnthl@rhememﬁﬁeazeﬁ*I|qutdm1m1emna&eadur|m©rhasl@gteact,
i njection run, a related objective of the

pr %%hfm?ﬁV%%%?%n1ﬁq}ﬂﬁ%9ﬂ de®BtheBarkeresali njekitinn, or
d f t t
eatgs%g@ﬁ{ e faf%dlt%gc gaehggggéﬁoﬁ@ QR Vg&%l\e%we%%ly

i ncl udi ng not mte
cheeske, otheirt ypers vefjel ablhied. ijdckater edwtthy a single
obj ective of the present invention to provide a
neé@ﬁ%?%é%nlﬁ?@btlonIHev}%eEkaﬁﬁ%?éeﬂet%Ph¢%@lve of the

B PELLAD sl o1 AL STRBLAL Pt S8 s

negel et essapapest bonideutceengf 16§8id into a wide variety
of food stuffs, including but not limited to meat,
cheese, fruits, or vegetables. It 1is a related
objective of the present invention to provide a
needleless injection device capable retaining
injection fluid at its required temperature, reducing
the risk of injectate spoilage.
[0021] The needleless injection device of the
present invention must also be of construction which
is both durable and long lasting, and it should also
require little or no maintenance to be provided by the
user throughout its operating lifetime. In order to
enhance the >market appeal of the apparatus of the
present invention, it should also be of inexpensive
construction to thereby afford it the broadest

possible market. Finally, it 1s also an objective

that all of the aforesaid advantages and objectives be



present invention nust also be of construction which
is both durable and long lasting, and it should al so
WO suile®2d ittl e or no mai ntenance to be provi dedr/bs2004ie 2781
25 user throughout its operating lifetinme. In order to
enhance the market appeal of the apparatus of the
present invention, it should also be of inexpensive
construction to thereby afford it the broadest
PosSh béee darkiathodt Nahkyrrihg Saglse@sl©dl VeedQtive
that all of the aforesaid advantages and objectives be
- 74VERGoaara94020 PCT/ US2004/ 012781 achi eved wi t hout
i ncurring any substantial relative disadvantage. -8
WD 2004/ 101020 PCT/ US2004/ 012781 SUMMARY OF THE
I NVENTI ON [ 0022] The di sadvantages and |limtations of
the background art di scussed above are overcone by
the present invention. Specifically, the present 5
i nvention provides a needleless injection device and a
met hod for injecting a food subject with a variety of
possi bl e mari nades or solutions in an efficient, easy
to use, and sanitary manner rendering the device
suitable for use in a wi de nunber of applications such
10 as schools, hospitals, hotels, restaurants, and
ot her environnents where operational space may be
l[imted. The present invention is also highly
advant ageous over conventional systens and nethods
because it provides a conpact, high-pressure
injection systemfor quickly 15 and easily fIavorlng
or otherw se uni quely enhancing a food subject in a
seal ed i njection environnent,
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wi t hout damagi ng the food subject, and w t hout
requi ring nozzle contact with the food subject,

WO bwnain20m ni m zi ng the potential for food/ equp@rreEstooL@2781

contam nation and maxim zing the utility of the

i nvention. [0023] The injection device and net hod of

the present invention are used to needl el essly inject

a food subject with any type of liquid food additive,

25 including but pomMhRw OedThp fROEN@AdINti ves such as

flavors, colors, tenderizers, marinades, vitamns,

m h@92%k, heFlval dh@aBartagresandt iMay tatbagyoi lof, the
ter, anti-mcrobial solutions, anti-bacterial

S TTRGREN Yy b hAEREREN ROTLH . FF addFtrome fhe the

30preeshel essnidjerdh on devigge ard dmtiRed ofcHde present

present invention can be used to inject any type of

f obeeenif fon pLOVIRIE904/ 1620201 ET/ US2004L002@8Yice and a

i ncludi ng.but ,not limted to ats, cheeses and ot her

dal P Ofigbt $HOPPGRPY, Avdgetht BTGy G naprBALELY. Of

[ 09244 i peeongdi-nabdest Be idH19GLIR daYi &8 QF £t Rent

present invention generally includes an injectate 5

detd®verse systrein semiitgmect iremrehanbemdexisigut the  device

nmechani s nd a control systemconfigured_within a

se%?%ﬁa%ﬂ%l QTir8Se ExRef n¥f-9pr BEBEST| RHupBPldGeliggs such

el ect tkaab1 ROVehs IRLS, ORL T opald ¥ SOODT €388 ot her

air are renovably connected to the device via input

10epof tenferm tedwhietrki ropesatfacel okphbe engt osér @imited.

[0025] The injectate delivery systemof the device

i nEPeIdesesent ehBYeBhECRekbvabre BéahAvnedvratagspdisngver

[ quid inj te. e I ral al.pers._ar

R R e S L e e L o
compact, high-pressure injection system for quickly

easy

and easily flavoring or otherwise uniquely enhancing a
food subject 1in a sealed injection environment,
without damaging the food subject, and without
requiring nozzle contact with the food subject,
thereby minimizing the potential for food/equipment
contamination and mwaximizing the wutility of the
invention.

[0023] The injection device and method of the
present invention are used to needlelessly inject a
food subject with any type of liquid food additive,
including but not limited to food additives such as
flavors, colors, tenderizers, marinades, vitamins,
minerals, herbal extracts, preservatives, fats/oils,
water, anti-microbial solutions, anti-bacterial
solutions, or combinations thereof. In addition, the
needleless injection device and method of the present

invention can be used to inject any type of foodstuff,
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15 liquid injectate. Each container is renovably
mounted w thin the device and each is renovably

wa@emageted to its own supply val ve, allow ng BPemS2004/012781

container of injectate to be delivered to a food
subj ect either individually or sinultaneously during
a single 20 injection run. Water is also supplied to
the injection delivery system for diluting the

|'i quicd udiAjge eiuat roVELBi tediut befleadt, f @heelse@niditl adther
rinsing the device. The injectate delivery system
aI feiryneredesta r érviger al’FERTtSPIEEM PF MuPATaPrOretS .

oBig§rate cpntalgsisy andater supply al the e cne

re U|re tenpera ure uce rIS nj

speirkagatr [i@Q26k iBre ig¥reGt-ane deliderdeSYSdem ah$etate
includes a punp capable of delivering liquid
i njd@étlaaeefYa fsosdemsubjagict gt et | cqlembq;f,m ¢gh shuttle

to 30 dl el | d f t the,
SUBREErRIERn T o6t ate oi Thody “HERagt i A fhod L thin =
SuBasd 103040 2004/ ABAO0PEILUSI004 D78 Lk as

out put pressure of the punp varies depending on the
si zéeandithilckpessrof wdteesubjaect , ophdlohgpeyof swlpeetsed

to _he injected. i njection head, also art of the
i nPect i d§Fl“9¥A§l¥y§C§}ﬁecrt&del ves Hfe FEEHSHr ¥dgyurinput

5 LRigst %;emteaomlttmnpgmur[f%ykfmﬁe g esbisqphead

contains a plurality of spray nozzles el'ivering
t hd 0020 - pr eTher enjaytettcat@delvdte subipeat pfanthd sdevice

seal ably and renovably nmounted within the injection
chaReMOFEst R0l ne2%| ESpEVEPSR GPNtRENER] QY drplding

he%‘i extend; c]:a{l:'%:" dep%@?ekgbfg“ %Qv%Q%Hb%T int/z03 ers are

vers Ity "an eani ng purpose & “nozzl'es ©
I Nueed ofobeaditoring a variety of different types of

liquid injectate. Each container is removably mounted
within the device and each is removably connected to
its own supply valve, allowing each container of
injectate to be delivered to a food subject either
individually or simultaneously during a single
injection run. Water 1is also supplied to the
injection delivery system, for diluting the 1liquid
injectate, where required, or for cleaning and rinsing
the device. The injectate delivery system also
includes a refrigeration system to maintain the
injectate containers, and water supply at the required
temperature to reduce the risk of injectate spoilage.

[0026] The injectate delivery system also includes
a pump capable of delivering liquid injectate a food
subject at a sufficiently high pressure to
needlelessly and uniformly inject the subject with

injectate without damaging the food subject. The

-10-
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are, preferably, renovably secured within the
i njection head; however, the injection nozzles may be

wdzounewgral |y fornmed within the injection heabCT/Ubm®04/012781

nozzl es may be arranged in any pattern or

configuration known to those skilled in the art and

may be reconfigured for different types of food

subj ects. The injection head may al so contain a 20

fi buepuel epesgsds bEMtengpunpanized epar désethali ey f 6AM the
the liquid injectate. [0028] The injection chanber
geférsl BRd hdligkasss odedihed sedmeatt nemd flarmrediv sWpiect

the device that .includes _.a portiaon of the injectio
hofq B “fnld8leq! DopHIgR R A Wl | AEebMEET AT che
seahgbly iand adienRMAb| ¥y dosint edevkt kB e chapbesressure

and extending down fromthe top of the chanber. The
i nlagecsntechaepmethenphides an opening within its

bot or ai nin xcess. i nj.ectate fromthe devi.ce.
Thé%ggyﬁnjec&ign:Eﬁgﬁhéf”éIESa n&FﬁH@Ejﬁﬁe%npﬁgraﬁlty of
noggh@y Whhehz1a5e set ablys1nountied W EREN t}'ﬂf%}? ure
for sanitizing -11 WO 2004/101020 PCT/ US2004/012781
andnjiensing t Heo i nfleet | smbdkarber dwt weea | Heedtibdly and
runs. The.injection_envirgnment is sealed closed ,
QuPEG VAR V) BRLT R T ORS PP dDPP ng ™8 'O n§DORRs, with
Prevent h 98,18 eatie,sPeaY §KOMiGORtAGtININnaAY Sextending
external process equipnment, or food subjects outside

t henisigect tbr enujeondent . ch®028} . Theoshutéteatility and
mechani smincludes an x-y drive system /|l ocated

exCeFRBr B0 RINPIffer neat h "PRE 186t tVm ther flddecsfi arhdhead

ILBEL) PR 0 TS BT ER L o
injection head; however, the injection nozzles may be
integrally formed within the injection head. The
nozzles may be arranged in any pattern or
configuration known to those skilled in the art and
may be reconfigured for different types of food
subjects. The injection head may also contain a
filter element for removing unwanted particulate from
the liquid injectate.
[0028] The injection chamber generally includes a
sealed compartment formed within the device that
includes a portion of the injection head, or the
nozzle section of the injection head, sealably and
removably mounted within the chamber, and extending
down from the top of the chamber. The 1injection
chamber includes an opening within its bottom for
draining excess injectate from the device. The
injection chamber also includes cleaning nozzles which

are sealably mounted within the chamber for sanitizing
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nmoves the food subject with respect to the injection
head during an injection run. The x-y drive system

WO pkaaeso a pl ate which can be noved to any poBCT/USIW04/012781

underneath the injection chanber. The top of the 15
plate faces the bottom external surface of the

i njection chamber and includes a plurality of magnets
af fi xed thereto. [0030] The shuttle/tray conponent is
novalsl yrinstay edhensidgetheonnjdetilmr chanbeen ahjection
cont ai_ns 20 .top surface which faces the injection

nozz1'€s, gfﬁl& a et O%rfé’pvém“ﬁ?tf aces tHR IR t gpdosed
| ngrnal Sur{agecolod Neuhl ef! | Al chianber, The Dotdem.

surface of the shuttle/tray conponent contains

pl pravenyiof nbgnetsawhi crearey al ifgoed webhtabeing any
magnets in the 25 plate, Accordingly, the x-y drive .
sygf‘gﬁf%aﬁ| HREST heIpraretwhith fPed uskbaeges tducside

Shubtl eht ey : oRORRYASRhLLALaNY POSition within the
i njection chanber, wthout the need for noving

corfporent s Tbeatstuhtwiltehinednign echéDadehagher-3%rive
[0031] The control systemincludes a touch screen and
a progFa oM ¥RTEPT f 6P emiceripderseariinghe ttom

- US d L1
Vo.2004 L1010, EETLISEORAIZIGR e [l 100

i ncbugbngnbutl dweitdd mMviedifothide Sh7&-©font ¥BESLRY which
i njection subject; the nunber of injection bursts

deMPVEFed o 0 véﬁbéﬁﬁFe@’titﬂ?orr%@qmntﬁhithjegdmj@tt ion
rup..ih i-mng.of .the injection bursts; the uration

of HF é i%ﬁljtr]elc o%gbﬁpgfeg;tl#ﬁe %erreﬁ?‘eo_fxﬂﬁed_%ﬂﬁt tyestem
mechabiiges thepFytrehyancBatdon BE tn%%ed' NECLHYN position

bursts with the novenment of the foo

underneath the injection chamber. The top of the
plate faces the bottom, external surface of the
injection chamber and includes a plurality of magnets
affixed thereto.

[0030] The shuttle/tray component is movably
located inside the injection chamber, and contains a
top surface which faces the injection nozzles, and a
bottom surface which faces the bottom, internal
surface of the injection chamber. The bottom surface
of the shuttle/tray component contains a plurality of
magnets which are aligned with the magnets in the
plate. Accordingly, the x-y drive system will move
the plate, which in turn moves the shuttle/tray
component to any position within the injection
chamber, without the need for moving components
located within the injection chamber.

[0031] The control system includes a touch screen

and a programmable controller for entering, storing,
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subj ect; the output pressure of the punp, the outl et
10 pressure of the injection bursts; the conposition

w®@boo4t1®20 nj ect at e delivered to the subject; oPCT/82004/012781

cl eaning and rinsing cycles. For exanple, the device

may be programmed for a specific food, a specific food
t hi ckness, or a specific marinade blend, and |l ater 15
recal |l ed when the sane food or nmarinade blend is again

I npaet edreddiel Cont r plrogystem ad Sinlssd r obhsdt hesperational
refrigeration system [0032] The present invention

al $8foraaRasna imtiisting dput npett ildgid sbode stibpectize or
with Liquid inj.ectate 20 whi.ch include | aci_ng. t he . .
Fosa=E D) 2ot 1055 2R (BT c SRBoraioH 1 Ren 4o Setion
sealedtisn] 86l H0Bre@NVEHLONEENGivER OVEEhNEcR PE&F Al At Ygiven
of injectate fluids to be injected; mxing said

f | andscicaopr gport itdre ttd miaghicdv & hehel ndiesitriezh imjegtsat eche
conposi tion; drawing the 25 desired ipjectate
coffpdsit8n olfgt%_‘ea_ %i“b%gﬁfr%%s}ﬁ?’_é“fmnﬁ, SsORYERERG (He the
| nisgckate CORREshhiQn;t0 BRe | NEPLELAONDNLRMIoAND of  the
delivering at | east one high- pressure injection burst

of injectiipal imjredtsat evitdonpolsét i oavenehhe fdod the food

subj ect. The nethod of the 30 present invention can
aI§b%ﬂﬁEFddéjﬁ%v?%bp?%eprﬁﬁﬁéf?i6ﬁ'§ﬂHTeEPmRktﬁhe outlet

re t LNl ect i d 13 4/ -
CCRPRRSHNS, (I5 h o BReat Y0 ORI o o
anthej edirijertatrest ,dediepersti ngton the desiorjedt; or the
injection results. [0033] In part, the present _

i NFeRENSRIc chl SIS i el @S met ABY EFATRdiequéiie device

UL B0, IO ML 35, 5, SHIANG00 @.190% SIS rooo

t othe ckhfeet, edor(2) specific marinade blend, and later
recalled when the same food or marinade blend is again
injected. The control system also controls the
refrigeration gystem.
[0032] The present invention also teaches a method
for injecting a food subject with 1liquid injectate
which includes ©placing the food subject on a
shuttle/tray component within a sealed injection
environment; providing a plurality of injectate fluids
to be injected; mixing said fluids in proportion to
achieve the desired injectate composition; drawing the
desired injectate composition into a high-pressure
pump; supplying the injectate composition to an
injection head; and delivering at least one high-
pressure injection burst of the final injectate
composition to the food subject. The method of the

present invention can also 1include moving the

injection subject with respect to the injection head
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determning a desired final injectate conposition for
the food subject; (3) mxing said final injectate

w@ e0vpaeiokd on and suppl ying said conposition toPEL/US®as012781

10 one high-pressure punp; and (4) delivering at |east
one high pressure burst of the desired injectate
conposition to the food subject. [0034] It may

therefore be seen that the present invention teaches

a heedl ghegsdnjaciddnpaevece dading5ametihgédwdion burst,
injecting a food subject that utilizes hlgh pressure
|nF@EFPQﬁnEuP§t§h8fdﬁséé§ﬁré83PﬁFé€PaFésu éﬁp03|t|on

tomegg&*e'y %ﬂhaggﬁta fopd 4;99&3& T ve%sf%ge ad 1so

method of thée present invéention injects a

subhettiden 22 wetpest foanduefdialientl soonehyg WH |&cRbrwise
al so ﬂ]hlﬂ]ZIn% food or contam nation, for exanple, by
prévhanﬁgna Seared iswpaetiton &M enmeithashdamzises (1)

Ig§8ﬁggt do net | ontag%btqg fgod %gggggaﬁLgﬁ§5]

nee ess I Nj EC I on IcCé an

pr a&eaﬁrmhﬂ\iﬁ@t o erd ai oSt hyettaReWicilposAR iich for
bot h durable and I ong lasting, and which will require

Ilthbe &Podo ﬁ@b}ﬁ%ﬁanc@3tombélpsovsded byinke sprctate
rou hou%alts 0 erat needl el ess

| n SEBR3Ht sk eBBe ARG GrtheoBRRSAoN frert dreast

ar @nal 301 ff - pRexpensi Fﬁmﬁonsér{dlCtHQn do Benhange 1S gt
mar ket appeal and to thereby afford it the broadest
possebl bighr keresfFunal | purat| of tthee -deflsM@d injectate
2004/101020 PCT/US 004/ 0 278 af oresai d advant ages
anSOHBFE&FFQQStSrE gchre eﬁu wefhout incurring any

SuQ@b@@ﬁ' al kel %é})’ethgﬁféﬁgY@nt@@eseeﬁs that the present

invention teaches a needleless injection device and
method for injecting a food subject that utilizes
high-pressure injection bursts of a desired injectate
composition to uniquely enhance a food product. The
device and method of the present invention injects a
food subject in a compact, and efficient manner, while
also minimizing food or contamination, for example, by
providing a sealed injection environment and spray
nozzles that do not contact the food subject.

[0035] The needleless injection device and method
of the present invention are of a construction which
is both durable and 1long lasting, and which will
require little or no maintenance to be provided by the
user throughout its operating lifetime. The
needleless injection device and method of the present
invention are also of inexpensive construction to
enhance its market appeal and to thereby afford it the

broadest possible market. Finally, all of the
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WD 2004/ 101020 PCT/ US2004/ 012781 DESCRI PTION OF THE

DRAW NGS [ 0036] These and ot her advantages of the
w@e®ganto20 i nventi on are best understood wi th redEUSW0€012781

to the drawings, in which: 5 [0037] Figure 1 is an

isonetric view of the 1injection device of the present

invention showwng a front and a | eft side thereof,

with doors shown in phantomfor illustrative

puEFeses;a lD038]vdutes 2 aadl ebbjekevakison asew 9Ehieved

the 10 injection device showmn in Fig. 1, with x-y

dr Midhavechani SIHUSHORY exposed; [ 093 tFigiak 3 anelative

el eyat.i i_,ew of the injection device shown in Figs.

1 gﬁ%a§%%ﬁ§ﬁ§ﬁ'ng a partial view of the back side

thereof; 15 [0040] Figure 4 is a cross-sectional view

of a pouch for containing injectate and a tray of the

i njection device shown in Fig. 3 taken along |ine 4-4;

[0041] Figure 5is a fluid schematic of the injection

device shown in Figs. 1 through 4; 20 [0042] Figure 6

an el evation view of the injection device shown in

Figs. 1 through 5, showing a partial view front side

thereof; [0043] Figure 7 is a detailed view of an

injection head of the injection device shown in Figs.

1 through 25 6; [0044] Figure 8 is a cross-sectiona

view of an injection head of the injection device

shown in Fig. 7 taken along line 8-8;; [0045] Figure

9is atop plan view of an x-y drive 30 systemof the

i njection device showmn in Figs. 1
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t hrough 8; -16 WO 2004/ 101020 PCT/ US2004/ 012781
[0046] Figure 10 is a control schematic of the

WO moeavioon devi ce shown in Figs. 1 through 8, BtIDUAIV04/012781

automatic control of an air operation of the device;
and 5 [0047] Figure 11 is a control schematic of the

i njection device showmn in Figs. 1 through 8, showng a
series of preset regulators and valves. -17 WO

2004/ 101020 PCT/ pEg0R4r 010N 8dr DER AbRERIRESCRI PTI ON OF
THE PREFERRED EMBCODI MENT [ 0048] The preferred

eni883fént offbere prdemthes | adeantaacsnvd vebea present
LOLALLY 2RE! 058, OEROIEIESS (d N SEhIRN ARMLEANT o the

orinjecting a 100 subj eC
cobetwingenderni %@hsh:mari nades, vitamns, mnerals,
her bal extracts, preservatives, fats/oils, water,
antlP0&7¢r obi &igswokut ilonsis ami 10sbameteital vdelut iadns,the

o HREPNEL ARPE R0t e Kaoune o hsge oK TLagin,

negdbakessng i B ed#ONsdaul G 3L O T RELRr @8§s shown in
invention is illustrated. The device 30 includes a

gepbrakby fbrr edflangubanvkopsirpgsdefi ned by a frame 32
an tng a_.front side 34 back side 36, a left
si38%§§h and a9 Fght si-Be h%?tTh%lﬂ%%?E%HSOVh%% L% op-he

42iﬁ?@c@i090taggléé Waﬂﬁ&ﬁd:ﬁp %ﬁ%ufréﬁe @%EBO - drive
conpletely enclose the top and bottom of the devi ce
30me2banespeshiovwel gxpbhed;;op 42 may be renovably

no%nted to the frame 32 in order to provide o _
mailAPéfdnce 5dguge 3o an elevation view of the injection

device shown in Figs. 1 and 2, showing a partial view
of the back side thereof;

[0040] Figure 4 1s a cross-sectional view of a
pouch for containing injectate and a tray of the
injection device shown in Fig. 3 taken along line 4-4;
[0041] Figure 5 1is a fluid schematic of the
injection device shown in Figs. 1 through 4;

[0042] Figure 6 an elevation view of the injection
device shown in Figs. 1 through 5, showing a partial
view front side thereof;

[0043] Figure 7 is a detailed view of an injection
head of the injection device shown in Figs. 1 through
6;

[0044] Figure 8 1is a cross-sectional view of an
injection head of the injection device shown in Fig. 7
taken along line 8-8;;

[0045] Figure 9 is a top plan view of an x-y drive
system of the injection device shown in Figs. 1

through 8;
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the device 30. The device 30 is supported by four
casters 46 for easily noving the device 30 into place

wo ero4amoenj ecti on run. 25 [0050] The front si deCBUSID4/012781
the device 30 contains a control panel 47 which
i ncludes a button or switch 48 for powering the
device 30 on and off. A touch screen 50, also part of
the control panel 47, is used to enter process
parawesers, tagueeal toa saved poagran 38cheartac of the
controller 52, to initiate a cleaning c%cle or
vi éWI6pELRR steatiqenf oo | dh. FHigS f ronEhspugh3s ,ofshowmg
-18 @Dﬁ gog/%gg %p PCT, U82004/0122§§at£he dgv%®% %g .
al §3 E8RFa NS A hent hg®B4 Fdr FCTI ¥Rt P anbertce’
56anand cont ai ns doors 58 for seallng cl osed the
openi ng 54. Hi nges 60 secure the doors 58 to the
frdf043ilde 3Fighreheldleviee B0 camgr®lpesahemahécdoofs the

58.to o

l.et | A 62 |
Chd 980T S Ea PG HarFng ™ Ciiditat ot TGPk Greviigering 2

3Ose¥H%sd%Qr?ré§eﬁaYe laﬁ@%@tggd|Qa@@%sqﬁnn?r_known
to those skilled in t art that seals the injection

chanmber 56 when the doors 10 are closed during an
injection run. [0051] Also illustrated in Fig. 1, the
front side 34 of the device 30 includes a maintenance
opening 64 near the bottom 44 of the device 30. A
mai nt enance door 66 (shown in phantom for
illustrative purposes) 15 is provided for closing and
seal ing the mai ntenance opening 64. The mai ntenance
door 66 is flush with the external surface of the
frame 32. The mai ntenance door 66 is renovably
nmounted to the front side 34 of the device 30 with
machi ne screws 68. The mai nt enance
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20 door 66 may be renovably nmounted in any manner
known to those skilled in the art that seals the

worziontiernance opening 64 and that permts easyPEUE®84/012781

to the internal conponents of the device 30. [0052]
As illustrated in both Figs. 1 and 2, the 25 l|eft
side 38 of the device 30 contains an access opening
70 formed near the top 42 of the left side 38 of the
device 30. The opening 70 is closed and sealed by an
access door 72 movably nounted to the left side 38 of
the device 30 (shown in phantomin Flg 1 for 30

H | uspeaghy

the a [ '

- 180 03 2004/ ﬁlQéOZQrEQHs@aOOéhQéaZﬁéntl eEE Sltﬁ@ 3%&fsent
the device 30 and permt the access door 72 to open
conpyenielgn Thevatvess dooko¥2lalsoencdpsaidns aeedleless

| ocki ng nechani sm 78 near a to e of the .access
moenbl S gl KEaIN L W T R L v g
p%@@& \When ghiosefhs t f@o?&ﬁ@sstgﬁgérzgeké fa4Shages,
with the external surface of the frame 3 The access
dooitFRimmy belmeovals y dnnﬂeﬂnv&mkyanmunte@nemeramyives,

mapner ,known to those skilled in the art that permts
easy-ACLEES t 0"BRETY nt M HEHHE s 8pleheons, anti-

d n an p g n
O R AT o
devo ceh3€e | sici Led #n e ndenance openi ng 82 near the

bottom 44 of the device 30. A maintenance door 84
(sh¥%#} n prRRESRTIBIf of 171 ust? atfii®e pdrposespeegleless

Pr oy 9@9;8159 ﬁé@%ézé‘g apd %eaghgg ggél g Iugﬁ%?‘%ﬁof‘he

Open e nalntenance oor
exiBI@@irauéaace ofhd hedevice 30 includes a generally

rectangular housing defined by a frame 32 and having a
front side 34, a back side 36, a left side 38, and a
right side 40. The device 30 has a top 42 and a
bottom 44 mounted to the frame 32 to completely
enclose the top and bottom of the device 30,
respectively. The top 42 may be removably mounted to
the frame 32 in order to provide maintenance access to
the device 30. The device 30 1s supported by four
casters 46 for easily moving the device 30 into place
for an injection run.

[0050] The front side 34 of the device 30 contains
a control panel 47 which includes a button or switch
48 for powering the device 30 on and off. A touch
screen 50, also part of the control panel 47, is used
to enter process parameters, to recall a saved program
from a controller 52, to initiate a cleaning cycle, or

to view operational information. The front side 34 of
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frame 32. The mai ntenance door 84 is renovably
mounted to the left side 38 of the device 30 with 20

worzmhiltw2ecr ews 86. However, the mai nt enance dpOT/US2004/012781

may be renovably nmounted in any manner known to those
skilled in the art that closes and seals the

mai nt enance openi ng 82 during operation and that

permts easy access to the internal conponents of the
25cilevideer i3 00541 sbn corsyauved rieal obashhgn ¢ tdher an
left side 38, both the right side 40 and the back

si Hel 86t iennt ahananr actess 8péni AGNLAdRSshémRys sa8h for

as_aceess eni.ng .70 in the left sjde 38. Likew se
bothT EHeS 36TFRgH: Wit HE ARG tHe bACRISF & CaeSFReT fiadhe
aANdSE£ESS s AQOr £t hBOLE y&HeWN 1 & Miharot orhhe AGLESS €§0kng
72 in the -20 WD 2004/101020 PCT/ US2004/ 012781 | eft

si plerB8t witheh dsonevall yteaowpead tonphetelght Ai deckdng

d the back side 36 .of the device 30, respectively. .
Ia—llinrﬁ‘a‘é%g%hsa‘g b%l?“t om%dde of'eacfCRtEess® doﬁfo’i‘%‘éur é’g‘rmg

t hepapsessn dor taet Neeviaht 39 de 4p,0r Hhhe Backay pe

side 36 of the device 30, respectively, and permt
t heoacted s ido@nyt omapear c dmpiwet ety thoaenakidrled in the
simlar to the left side 38, The right side 40 and
batk® st Rt 38°atee58edoB/SChISD EBATRFR a®l YBRPnGhe doors

mechani 553 Dgaky A 4 QPa A0 O 1he Aggess door to secure
10 the access door in a closed position. Wen closed,

eathoatrress Hbor iidlhkushtedt hirt heigxt er,nalhesuffage efide
the franme 32 in a manner sinmlar to the left side 38.
[ 0055 LEREWIST I Kot tHE It 3i elnberAACEherepasR 64

Sig§a§6E%BC| %6%rE%”E$”%H%§.8 ?PéQQB%Qar Ah%a%%tenance

bot t om of the device 30, simlar to the i ntenance
door 66 (shown in phantom for illustrative purposes)
is provided for closing and sealing the maintenance
opening 64. The maintenance door 66 is flush with the
external surface of the frame 32. The maintenance
door 66 1is removably mounted to the front side 34 of
the device 30 with machine screws 68. The maintenance
door 66 may be removably mounted in any manner known
to those skilled in the art that seals the maintenance
opening 64 and that permits easy access to the
internal components of the device 30.
foo052] As illustrated in both Figs. 1 and 2, the
left side 38 of the device 30 contains an access
opening 70 formed near the top 42 of the left side 38
of the device 30. The opening 70 is closed and sealed
by an access door 72 movably mounted to the left side
38 of the device 30 (shown in phantom in Fig. 1 for
illustrative purposes). Hinges 74 on a bottom edge of

the access door 72 secure the access door 72 to the
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opening 82 in the left side 38 of the device 30.
Symmetrical with the left side 38, both the right side

wdtnoandiotlhe back side 36 include a mai nt enancePCiDU82004/012781

(not shown), simlar to naintenance door 84 in the 20
|l eft side 38, for closing and sealing each mai ntenance
openi ng, respectively. Each nmai ntenance door | ocated
on the right side 40 and the back side 36 of the

deviege Hhds BBUSIF WHd Ebeiext aonadnguptageroftHdheaccess
frame 32 in a manner simlar to that of the left side
25d99r EachteraPREBN&RER1E66AYi-s rErevabrgsaodiered 1 also

the right side 4Q or the back side 36 of the device
botorigdle B Gl Mokttt S hatt U 0K Ees 5, the

a oRRRer §b8tlarted heeteft wsirde 38cek@058bor 72 in a
Referring back to Fig. 1 for the nonent, it 30 can be

secgdosigst pdel hbek. sWien3g lofsadhe thei ce@Gs i daedudd is
a water input port 123 and an_electrical -21 WO
20041551098 N UBRTAL 81 LR RpUPE poPE 384 72 The
al beiRatke RO IRt §, bt hachasky shde 3R RibithendeVi&e in
30 will also include a connection for conpressed air

whicgly | saexeer haldwn soppthesk t gktild edevice 3% whete that
no internal conpressed 5 aiggsource i s supplied. The

ba®R*EEE FBf THESUVP BRI SBLPRERIIES RS o tEhe

124 hQUAY Wb §N -1 BXEESSirld %Jé'aglg NERCT €nibly"5R  during
wat er and/ or spent cleaning solution can exit the
dewincénj@ctlloe wamer input port 123, the electrica

i nput port 125, and the 10 drain port_ 124 are adapted
to [9953dnnectt®@ t&iéxtddra’8 risddie sigiing P includes a

COMSHLASRY) LRSI 0 AP ORE 1 8 [8e e
device 30. A maintenance door 84 (shown in phantom
for illustrative purposes) is provided for closing and
sealing the maintenance opening 82. The maintenance
door 84 1is flush with the external surface of the
frame 32. The maintenance door 84 is removably
mounted to the left side 38 of the device 30 with
machine screws 86. However, the maintenance door 84
may be removably mounted in any manner known to those
skilled in the art that «closes and seals the
maintenance opening 82 during operation and that
permits easy access to the internal components of the
device 30.

[0054] In a symmetrical fashion to the left side
38, both the right side 40 and the back side 36
contain an access opening (not shown), such as access
opening 70 in the left side 38. Likewise, both the
right side 40 and the back side 36 include an access

door (not shown) similar to the access door 72 in the
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condi tioning system 126 i ncluding a condenser 127 and
15 a fan assenbly 128 is nounted within a top portion

wd.3w4ab10edhe device 30. The air conditioni ng syBtEISDA6012781

ensures the liquid injectate is at the proper
tenperature for injection. In particular, wthout
refrigeration, the liquid injectate may spoil or be of
20 a tenperature that fosters mcrobial or bacterial

growfh ence i Bgeetddh nie® acheedysutpested| @58 hdAl sQght
referring to Figs. 2 and 3, the tog portion 130 of
t heldrvi4e 3othokdes SPgki npedeat 2 t?%y§ﬂ¥32dﬁﬂice 30,

hes 134 25 fil
I |%€%§égnj ec%(%lt 21 ﬁhgggoﬁgugs ]toan} eed%% e?gr S6f 631? €ss

gadibon kBcaires, thidt Laedie @odnyYo olUNBLghkhes PRLIChES or
134 hold any type of liquid food additive known to

t holse BRIkl ed den 3téheOEr tthuenciiemq@g 3hut raspebthiveds, t @nd
flavors 8%ors Vi t 30 m neral s sugars,

prRSEPVat FU8s 2°FERGe of’éfr © R n%%‘%%le‘ﬁfgi)éapn fanner

exs{act Sx @Bthﬂﬁﬁci@f&aglﬁel@%‘°nsThe 23 W@ side 40 and
2004/ 101020 PCT/ US2004/ 012781 antl-n1crob|a

sobatk orsideor 3fedieciceess. Hnoaddi alen, cdheapouched ot34 ng
can contain water for dilution of concentrated food

adBF ErIREST e hofichBR $99°c8h bBe B6REFFUCLRY &P afpure
me¢ gL i al.caper ued- f o 006 Sshackagdi pgshncl uging by sed,

not limted to glass, stainless stee or food grade
pl @sthcacc&psi dnak| ys flhehpwucheshéSéxcamnla& surface of
sanj tizabl e and reusable to cut. down on waste. [0059

ThePEr&§3me322 ate PIBFETOhed Bhl 3Tppor the 160 bF atkde s3
13@05@5Ph peﬁf%éw}.gg ty 1§?1et Oroélln?e éllae agg oaH{d the

the device 30 for easy change-out
back side 36 include a maintenance opening near the

bottom 44 of the device 30, similar to the maintenance
opening 82 in the left sgide 38 of the device 30.
Symmetrical with the left side 38, both the right side
40 and the back side 36 include a maintenance door
(not shown), similar to maintenance door 84 in the
left side 38, for closing and sealing each maintenance
opening, respectively. Each maintenance door located
on the right side 40 and the back side 36 of the
device 30 1is flush with the external surface of the
frame 32 in a manner similar to that of the left side
38. Each maintenance door is removably mounted to the
right side 40 or the back side 36 of the device 30,
respectively, with machine screws (not shown) in a
manner similar to the left side 38.

[0056] Referring back to Fig. 1 for the moment, it
can be seen that the back side 36 of the device 30

includes a water input port 123 and an electrical
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I nj ectate pouches 134. Each tray 132 contains an
opening 138 which is in fluid communication with an

wo@odokaoioed t he i njectate pouch 134 and t hr oughretusivod&i2781

injectate fluid will exit the injectate pouch 134

during operation of the device 30, as will be

descri bed. The trays 132 are angled slightly downward

towards the front side 34 of the device 30 to permt

prapeftf lewof 1bEQUi dihnjAcicatna teut etbod hige h B Cteaiee back

20 pouches 134. Although six trays 132 and six pouches

13&18ee 39 ufatlelte | €eVkFE béQappiéddi atddby inlsede a

skilled in the_art that th ﬁevice 30 na% contain_ an
&hén

nuFbEr ~ot "Fay § ° 132 8RET p5tcRes 134, YAtpanat hg TRETHELLY

pakticpaliay appltiHeatdean deord Rhdavike. i R reXP b fordesed
25 hospital may require many nore than six trays 132
andirposichese 134 whipbé iadrest dlcanbamky ohdly r3équbfe the
four .trays 132.an ouches ;134. [0060]_Fig. 4 ,

| Fvirs e déPSngasviae\/\fijéf‘lﬂox[ﬁorttsthel??lj &drgugh which
pouchess134ieanRect nYethathe trayse132ate30 MbaShedspent
to the opening 138 in the tray 132 is a qui ck-connect

fi clieag in40.sdMhe ipoucka 3éxinclth@esiavic®33W0 The water

2004/ 101020 PCT/ US2004/ Q12781 fitting 142 designed to
seal®biy Prgte Wicth t?ﬁe egflﬁ%lcédnr?&ﬁu iHQ%gl?lgo 3pf the

tharhhay pb3z. 1At erRatideloeg dded Il P A A B (8 ha)
be provided in any container known to those skilled
i nholsesar tpiwid, comt atarseatidrid t bpg adgsi geedst nown to
seal ably mate with the quick- connect fitting 140 in
t héPeegy skiz ledodsifrhen3&ddi ti on, the trays 132 may

al pa3yi Vel el aupporigd whthin the top post! 0,130,

of the device by "any nmeans~known to those ski [Fed

I ncolh@iaibning system 126 including a condenser 127 and
a fan assembly 128 is mounted within a top portion 130
of the device 30. The air conditioning system 126
ensures the ligquid injectate is at the proper
temperature for injection. In particular, without
refrigeration, the liquid injectate may spoil or be of
a temperature that fosters microbial or bacterial
growth once injected into a food subject.
[0058] Also referring to Figs. 2 and 3, the top
portion 130 of the device 30 houses six injectate
trays 132 for retaining six injectate pouches 134
filled with liquid injectate. The pouchegs 134 are
preferably one gallon in size, but can be of any
volume. The pouches 134 hold any type of liquid food
additive known to those skilled in the art including
but not limited to flavors, colors, vitamins,
minerals, salts, sugars, preservatives, tenderizers,

marinades, herbal extracts, anti-bacterial solutions,
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10 For exanple, instead of support brackets 136, the
trays can be supported by neans of a tongue and groove

wa@ezoangeoent , or sinply with support pegs. [ 0082i/US2004/012781

Further, it will at once be appreciated to those
skilled in the art that liquid injectate can be 15
supplied to the device in any manner known in the art.
For exanple, liquid injectate can be externally
suppt 1 efli ¢eobhel deyi aeidfs Usiory nedlidlinis Mechanizgdieron,
another sanitary fluid connection that feeds |iquid

i nfleet a%%l@er’sectlpfl |<Fﬂ“@) tqﬂélttadpl pwatiesn 180 ofilutel@o of
deyi ernatlv any. cont.ainer_arran

caﬁ% ent aéé alnlngat £ ﬁlﬁ%ﬁd |%ﬁ%0?§?€h§ﬁbgﬁﬂﬁsgﬂn be

wi &&h@tflﬁ‘@té@p RA ti 8Ay 13Ghaerting de&b@%03gdcanfcbx_e food
used to supply injectate for an injection run. 63]

Tupdtiro et tigcRiugling, abwtui diaschedatiiceds t2<5 91ass,
shown, water line 143 is in f u I d. conmuni cat |

o ThIHEeES FEesb “REt €PV SRS viRHER CT o 88&0112%1%
ThenaabsicheHe1 343-sHPBLI 88nYRE 8EbE A Qn&akghség§%r¥8'
144 and is al so connected to a cleaning valve
mhﬂ@hnd$wewast®ater necessary for cleaning the 30

g&%lon cha%er 56 to cleaning nozzles 174 (shown in
J& O L0700 PEH U@ﬁ?&@l@féfﬁsl o oFERPoOrt

T r r 4 e I t t
e s A o e o

weded bor diff uthendefritbe 30 qfivd eajsgctaismgd fout of the

required, or to rinse the injection systemin between
5 +%?%Eﬁ?%ﬁ1rﬂﬂﬂ$h?§ | éV8l sedSGit 14635r ovP descur-ains an

e R S BN N

repheéshpEntthe injectate pouch 134 and through which
injectate fluid will exit the injectate pouch 134
during operation of the device 230, as will Dbe
described. The trays 132 are angled slightly downward
towards the front side 34 of the device 30 to permit
proper flow of liquid injectate out of the injectate
pouches 134, Although six trays 132 and six pouches
134 are illustrated, it will be appreciated by those
skilled in the art that the device 30 may contain any
numpber of trays 132 and pouches 134, depending on the
particular application for the device. For example, a
hospital may require many more than six trays 132 and
pouches 134, while a restaurant may only require four
trays 132 and pouches 134.
[0060] Fig. 4 illustrates a detailed view of how
the injectate pouches 134 connect with the trays 132.

Attached to the opening 138 in the tray 132 is a

quick-connect fitting 140. The pouch 134 includes a
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val ve 148, located at the inlet to the water reservoir
144, permts automatic repleni shnment of the water 10

wo edenvioRd 144 fromthe water |ine 143 when t heCt/eym®4/012781

in the water reservoir 144 drops bel ow a predeterm ned
vol unetric value as indicated by the | evel sensor 146.

[ 0065] A tenperature sensor 147 provides an output to
the controller 52 indicating the tenperature of 15

watFrerk twnhiin ot hiee siafredd reses¥@l sbl¢dmatt Wheh the quick-
tenperature sensor 147 indicates that the water in the
watenneeserfiditrinm414@ aBovdica Ferjui ted - opdhkitsomatively,

t t. . t.he t | | 2 t inj ti .
T S UIRAILIO L 87 BLEVEDLs ab Lo oo

20xhelaw tdhetheaui raed oRet athonghe t apperd e, LBRE6hs a
A water control valve 150 is |located at the outlet of

t héinatog rdseigoed 194 famalednity olaiteg whabher theovguick-
out of the _water reservoir_ 144. In_qgther enbodinents,

t hECRAEEF F&% 1143 ﬁ@leetBSnﬁgéyé&%§5 directly to the
wat@be@nt roh ¥ahye:idm0 teLoptsipl the flow ofe Walefvely
in the device 30, elimnating the need for a water

r eber \soippcik44d Wi tteiin anot heop epbotdioentt 30 @fl arlgerdevice
reservoir can be used when a water line_143 is not

avaPl aby ed¥nd'SH | SRGEDr dSer YBPFe midt lilseh He the art.

[ [ - 25 10
0 AR g d® I B crcng 1, e
i Njcealat eatr desfsapdortesl bibSAears aift achethdiee eaed $foove

t he openings 138 in the trays 132. Each transfer |ine
152 T SNGgERRBEL e @1t § 18P LYaMiEN158PPEIrtcBREF0I | i ng t he

1t S et ¢ 8, o e Vil oces vo

I ndeperdendtilly sactiyateige £ft StAHEt aAgQUsl njectate can be
supplied to the device in any manner known in the art.
For example, ligquid injectate can be externally
supplied to the device 30 using a piping mechanism or
another sanitary fluid connection that feeds liquid
injectate directly into the top portion 130 of the
device 30. Alternatively, any container arrangement
capable of retaining the liquid injectate and housed
within the top portion 130 of the device 30 can be
used to supply injectate for an injection run.
[0063] Turning next to Fig. 5, a fluid schematic is
shown. A water line 143 is in fluid communication
with the source of water via the water input port 123.
The water line 143 supplies water to a water reservoir
144 and is also connected to a cleaning valve 145
which diverts water necessary for <cleaning the
injection chamber 56 to cleaning nozzles 174 (shown in

Fig. 6).

-24 -



10

15

20

25

30

actuated with one or nore of the other valves 154, or
wth the water control valve 150, depending on the

walzwined2i nj ecti on effect. 10 [0068] Lines 156rci/usmb4/012781

flow of the injectate exiting the valves 154 to a
m xi ng mani fold 158. Dependi ng of the desired

injection effect, the mxing manifold 158 receives
injectate fromone or all of the injectate pouches

13do@swd] or veher watem t heswateir 15 42sekVaidudddd Wiehin
m xi ng mani fold 158 may be constructed of any
matlee i dlorknBAltEent hbse K| Fed idevidr 30t dhatorder to

approved for foo rocessing o roducti.aon.. The .
ooy Santtort iel RS iEu0g: ShnpRecizatet snagetase . if
[ 0B6QL i Pedd] 9BrPEBSSUMBPWHR 160 e DY 8y ¥ELR Ant PR tween
top portion 130 of the device 30, draws the injectate

f r om ¢ el ot xrwgs manhkf bedels58ensaralpanprbwédeki aa B2 put

The pressure of e injectate exiting the_ pu 160 can

r ange ow?%%‘bf%ﬁ‘ﬁﬁt 323/ %BélﬁgFng o%?ﬁﬁnﬁel? 306G
25, Pshin deReNGhPgr ORe kBB b YPe 95 f 0gd sUbhect hR B@hment
injected. Preferably, the pressure of the injectate

atvahee out 8 et lofatdd punphébOnianges thenmwater reservoir

approxi mately 1000 to approximately 1800 psi.
I—kF)) %/er,p?¥m¥%sccﬁ%ti‘§‘fae S WHHP A HieRter Hspddiss geter

30-4 beboventian A hat dihe pressurenat the %ﬁ etngf 1evel
the punp can be any pressure required to achieve the

- 26n Wh@ 0041 401028 PCI1 1US2004A0bR€8beldesiar ededetermined
injection effect on the food subject. Preferably, the
pURPLUBBE T 5C aff afe PRnbRAhemes@rY anfje prinpL KPRMPOY 0146 -

Fh?§@6§ i"?ﬁ k@mkggagﬁkecégﬁgb%(¥%7c%%&¥§ééggan output

Injectate at a sufricient pressure to
to the controller 52 indicating the temperature of
water within the water reservoir 144. If the
temperature sensor 147 indicates that the water in the
water reservoir 144 1is above a required operational
temperature, the controller 52 prevents an injection
run from being initiated until the temperature drops
below the required operational temperature.
[0066] A water control valve 150 is located at the
outlet of the water reservoir 144 for controlling
water flow out of the water reservoir 144. In other
embodiments, the water 1line 143 may be connected
directly to the water control valve 150 to control the
flow of water in the device 30, eliminating the need
for a water reservoir 144. 1In yet another embodiment,
a larger reservoir can be used when a water line 143
is not available, and the large reservoir must then be

a manually replenished.
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5 needlelessly inject a food subject may be used.
[0070] A pressure sensor 170 is located at the exit

wobooshelopunp 160 and | ocated within the top pordT/Us2008012781

of the device 30. The pressure sensor 170 detects the
outl et pressure of the liquid injectate and provides a
10 pressure output to the controller 52. The
controller 52 is programmed to respond to the

pr esssTE onl put shywnadhustgngst henfifeewadt eerpiessed ines
air to the punp 160 wusing an air_ pressure regul ator
28P5¢ shedn dbtkaahed 250 epRbr affy BlF uSPERgNCSe BiA puk the

pressure the,li,quid 15.injectat o the
pr%%?%sgré%%éd gEracpr% ede %?fn(ie%egln%rgs??urlesf%?nneCted to a

| Ny &L ons4 AEbRodght ot dgdtha Ehew BrEfigf:@d injectate
enbodi ment, the pressure sensor 170, the air pressure
r efpodat epcRg2ndand daat omaties tedigt msiudf 1k, aErch valve

op tion 304 by .the controller 5 S shown i 20

P E L 6RRa t og bR GHER o b0 HPEr] moSbadkH SArgousLy
5, ath€at &l €6t Bheon8XihS rdie R HOO0Vharavhl §Bs 154, or
pressure |ine 164 which |eads to a high pressure,

i nyechi dmeburvateromtardgirolvalvaéva66ls @l sdepecdiied ion the

th tog %ortion 130 o% the 25 device 30. The injection
butSTL LNt +BICTEIYR 966°Tay be a hi gh-pressure

sofgaesf val ve,or anyshi ghypressyng, valkvedgaown o . oee
those skilled in the art. Optionally, a tenperatdre

seasDrid®8 wan belvezat ed4w thi nat heixinde no2 fayld | nss.
164 to neasure the tenperature of the 30 m xed

i nPeReRE 09 DBfi g coprdticch, ] k& i¥hpef etk e thengsing
LAk SR 1 Pl R bk LR YL 348, o )2 e
abbvgether or apsogieadmad 41 anayedet afkREHf ¥@h Uk he water
reggééfgoigr ?4g{ven %Qgeckgggng manifold 158 may be
constructed of any material known to those skilled in
the art that 1is approved for food processing or
‘production. The mixing manifold 158 may be of any
size or shape.
[0069] A high pressure pump 160, mounted within the
top portion 130 of the device 30, draws the injectate
from the mixing manifold 158 via a pump feed line 162.
The pressure of the injectate exiting the pump 160 can
range from approximately 500 psi to approximately 3000
psi, depending on the type of food subject to be
injected. Preferably, the pressure of the injectate
at the outlet of the  pump 160 ranges from
approximately 1000 to approximately 1800 psi.
However, it is consistent with the broader aspects of

the invention that the pressure at the outlet of the

pump can Dbe any pressure required to achieve the
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run/ subj ect, the injection burst control valve 166
wi Il not open. 5 [0072] Referring next to Fig. 6, the

wo coomtio®2e 34 of the device 30 i s shown. ThePCT/US2004/012781

i njection chanber 56 contains an injection head 172

whi ch receives the high pressure liquid injectate
exiting the injection burst control valve 166. Wile
only one injection head 172 10 is illustrated in Fig.
6,dé¢imeéd| Hejappries atedfbyr thase skkl | efbddd t hepgelt .
that the injectate flow exiting the injection burst
corfebrradal ve 186 REYPhA60dilF e abOnBuTO BPWAYEE. any

injection heads 17 depending on_th artjcul ar
BT TR At Tof Cone i REant o TR 00PS The 1 47RRR B oF
Ch@@bﬂeﬁﬁn?' soni 8etdes a€l eani parn@zzkas 1p4ewWhieh +to
are renovably and sealably nounted within the
i Need] ohe ehibyrben]) &6t farfeddiswy) ecthdnzy dami mged he
i Nj lon chanber 56. During a 20 cleanin ycle, the
o LEEIOE " o BePRaesur T S BREdpondd LEupBrILAg dht she exit
from the ;Eﬂ\_ﬁﬁxﬁr1l§bngné‘@oEQtéaewiEh?ﬁntﬂg, RepZLest1éd: 130
The injection chanber 56 includes a drain opéning 171
andf atlde adavicae3d73 ThshpwasenrEi gensSprf aroddeitricng the
excess injectate from25 %he I nj ection chanber 56 and
cnﬁu?igT TRV ER %g R ohGHIEheRdPSF AL ExPRpBrOVISES 2
j : dewi 3Q.4 rai u
otmed B ERS devt e S0 A o & bper apad centroller
pes2 ods calrbyrbymele toc aiapaiddert S2-ho® pvesduexcessput by
build-up. in the 30 injection chanber 56. -28 WO
20047499529 Pef/ G320047701078are$ 987 4R 1A Situtltre pysp 160

angsfngaéﬁigfrtﬁﬁgsézgeafggulator 282 (shown in Fig. 2)

thereby adjusting the output pressure of the 1liquid

I

injectate to the preprogrammed or predetermined
pressure for injection. Although included in the
preferred embodiment, the pressure sensor 170, the air
pressure regulator 282, and automatic control of the
air operation 304 by the controller 52 (as shown in
Fig. 10) are optional.

[0071] Referring back to Fig. 5, the injectate
exits the pump 160 via a high pressure line 164 which
leads to a high pressure, injection burst control
valve 166, also located in the top portion 130 of the
device 30. The injection burst control valve 166 may
be a high-pressure solenoid valve or any high pressure
valve known to those skilled in the art. Optionally,
a temperature sensor 168 can be located within the
line 162 or line 164 to measure the temperature of the
mixed injectate. During operation, like temperature

sensor 147 located within the water reservoir 144, if
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provi ded for noving the injection subject with respect
to the injection head 172 during an injection run.

wabm4abmord | e 175 is a substantially rectangul apCplsioed/®2781

contai ni ng apertures (not shown) for draining excess
liquid injectate. The shuttle 175 includes a
plurality of magnets 177 affixed thereto for noving
the shuttle 175 within the injection chanber 56

Wi theut deagaiddtgireechasi calb®re el @akr | CoteSPPPPARMES or
10 within the injection chanber, as will be descri bed.

[ op7&fetpantaedi efakyay TEAire S efB¥abhy Toipt ed tjection
the shuttle and ride the shuttle 175 durin

nf SR Sl e R e r et b ot Bylbe 166
shyi 1l enddSobenseveral different positions in order to
15 vary the height of the injection subject with

resp@éz] to Rakeinjedt henthéad FizR. 6Thetsduftrbrt18ide 34

and_th tray 179 are located within,the jnjectjon
chahbeResevicE 4 tendvatne  HEVef FBIEFLI ORI GAATRGY 56
[0846taThe shuthlecdisnandaling7br @¥ilh9 @B ike O he?@igh
any size or shape, depending on the desired injection

ef pressareonighedt yipe egft aft@odesubirert thdeishettienl Hurst

and the ira¥6179 are designed to carry. For exa
t

.k | e,
i nCOPE? YBng®&fo j?R&YC?B%eFHQSCFEan%ead 172

i nj gcti 72t shyttl e 175, 0,4 h :
25 Gan oG aater b befantthon Iralomted TREEFGREY by
t othpsevigel Bl gd atifror mhfor atrhe €bhatl stibd ecinjectate flow
Accor di ngl it is contenplated that _nultiple

she¥tFerd 1¥@ear°rd13 SARIATD| RUESF r FeRtTPAY YAIPE 6 bBay be

pravidagon phoble (081155 SofgT MILELERN, pescs, g

20843039028 PCH US2004/ Q42¥8tular application of the
invention.
[0073] The injection chamber 56 also includes
cleaning nozzles 174 which are removably and sealably
mounted within the injection chamber 56 for rinsing
and cleaning the injection chamber 56. During a
cleaning cycle, the cleaning valve 145 will be opened
supplying water from the water 1line 143 to the
cleaning nozzles 174. The 1injection chamber 56
includes a drain opening 171 and a drain line 173
(shown in Fig. 5) for draining excess injectate from
the injection chamber 56 and out of the device 30
through the drain exit port 124. Optionally, the
device 30 includes a drain pump housed within the
device 30 which 1is operated periodically by the
controller 52 to avoid excess Dbuild-up in the

injection chamber 56.
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[0077] Referring next to Figs. 7 and 8, in addition
to Fig. 6, a detailed view of the injection head 172

wo sooshaen The injection head 172 is substantiBd1/¥S2004/012781

cylindrical in shape and includes a top section 176 5
and a bottom section 178 which is renovably connected
to the top section 176. The injection head 172 and
all related conponents are preferably constructed of

st po o £5S Steelshuteweveryst hed npeddan dvead 492 MY are
be constructed of any material known to those skilled
10PFevided af or capable bhewinhschhdnngubbechi ghtdysesmect

ired t d | y. inject subjects.
S o Lt S O T L o S S pun
hagnha ewnLipdei cals oyt ar Mét%ﬁﬂﬂdﬂycaf§gtaﬂ§g§%glzlpﬂate

at 180, a bottom surface indicated generally
andomata bpisur fpeativmgiscatrert gehewal | yfoat dBdinisdowxcess

in Fig, .5). A portion 186 _of the outer surface 80 of
th%l?%bdse&PPS 2 & cont al A& tﬁ$€58§e18éy?%r fnclide’ a
r ?Qii’t%h%%a%é‘@né@§ 1P SLEE1003 1{R0Rck0 F8f moving
bottom section 178 of the injection head 172. 20

[ 0OF9] &Rehertengl?d Fwgthbn i hhaddihjenttonFi ghahper 56

the inside_portion of the top surface 184 of_the top
sett P8 78 oca tdaRc afeChar 1 gote Ofhapee Claftcd he coaeengnt s

Flyd gl Pk‘?é.tiﬂ'ﬁ MG eaeLYes, L hes 1 gh p&%éé#{ﬁed
in ectate exiting the injection Burst control val ve 25
166007THE t opTiseir taceidB4tahgoivncigdesmanabdily ceugasd to
port 192, |located_at the highest point along the top
subfacSMEE e @ TapeSectR o nE765h Y 1e ellddsi Agrany an

' it hi i.nj [ head [172. [ 0Q80
trf@fg%%§$ﬂ @%%rln &gglg¥a thg?vé%%b4%?sc4§§ie4 €b the

f ast= I ng, enol escape va _
cogiect Bl 1osthe akvetrgleaserpoeht18dshiononel easicrder to

any air tragped in the system The outlet of the

vary the height of the injection subject with respect
to the injection head 172. The shuttle 175 and the
tray 179 are located within the injection chamber 56
and are removable therefrom for cleaning.

[0076] The shuttle 175 and the tray 179 can be of
any size or shape, depending on the desired injection
effect or on the type of food subject the shuttle 175
and the tray 179 are designed to carry. For example,
in order to bring a food subject closer to the
injection head 172, the shuttle 175, or the tray 179
can be greater in height than indicated in Fig. 6 to
provide a platform for the food subject. Accordingly,
it 1is contemplated that multiple shuttles 175 and
multiple carrier trays 179 may be provided with the
device 30, for different food-subject applications of

the invention.
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-30 WO 2004/ 101020 PCT/ US2004/ 012781 escape val ve 194
is connected to a drain line 195 for directing any

weon/admzsd i njectate out of the device 30 threwughsaohe012781

drain port 124. The drain line 195, carrying excess
injectate flowng out the air release 5 port 192, can

be in fluid communication with the drain |ine 173
before exiting the device 30 through the drain port
1280070081] Hef eingndaskxt otdi BSgs7 andnd, st henbeddamion
section 178 of the injection head 172 contains a 10
cyt? nbtBcalb, dht@@t%Hi¢%c§lﬁWdP€aﬂévigb%b@%ﬁ%?nahe§§6}72

2u$$tgﬁﬁh§yrfa%§§£n?%i?%??ogeq?ra lX%%gs sa%%b%t%%%ially

ace 1 ndi cated ge y at . ot t’om

Sty BLed 288 Df ihheshgid oghaecti ande §0RMGY NSedétion 176
plurality of apertures 206 through which liquid 15

I et at eocapmediectiiea ikt cthiorh headremevalbhy lsonnemted
sect i 178 contajns a_cavity_202.including.thread
ZOQOIgggtéﬁ*he%?th%nt6g%Surf£%% éﬁéegglPﬁekﬁﬁi oﬁ?z and
segiloreld8chorcdmmyal y goHpPlJRG N8 1ROt LORLSEELELA of
178 to the top section 176. The bottom section 178 20

meytalt ke sat sveky ; berawamerabl yheonngetédono hdwad t P2 may
section 176 in any manner known to those skilled in,

¢ HE® ar oo DBELP A 02T e RIS 1208, HAVE nEoatPBE s da L 1ed
210, ande a3 POt typgiide QE2,. i Jremyval) vehacat £
wi thin f%ea 25‘%§%ity 202 g?’the bof?g%1sectidﬁﬁi7§ygfem
t hereés$eces oredpeaded 720 ddedhokedel vli Hioj 208 ssbkeyes.

so that it fits within the cavity 202 in only one

di F&{fbn, TRki rGPasSeRbtYR oft PhePt njtdet i bR et 7head

g;g‘rzﬁégggi 022,21 853¢:298 cfns g PENLAl T b Qbatea
generally at 180, a bottom surface indicated generally
182, and a top surface indicated generally at 184
(shown in Fig. 5). A portion 186 of the outer surface
180 of the top section 176 contains threads 188 for
removably threading the top section 176 on to the
bottom section 178 of the injection head 172.
[0079] Referring to Fig. 5, in addition to Fig. 7,
the inside portion of the top surface 184 of the top
section 176 1s concave, or dome-shape, and includes a
fluid-in port 190 which receives the high pressure
injectate exiting the injection burst control valve
166. The top surface 184 also includes an air release
port 192, located at the highest point along the top
surface 184 of the top section 176, for releasing any
trapped air within the injection head 172.
[0080] A fast-acting, solenoid escape valve 194 is

connected to the air release port 192 for releasing

any air trapped in the system. The outlet of the
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30 for acconmodating a plurality of injection nozzles
216. Each opening 214 in the nozzle disc 208 contains

WO 3402004/ 101020 PCT/ US2004/ 012781 a |ip 2ASI/US2004/012781

| ocated near the bottom surface 212 in order to
renovably retain the injection nozzles 216 within the
openi ngs 214 of the nozzle disc 208. Wien installed
for an injection run, the openings 214 in 5 the nozzle

di ssc 208 antval igned swiddnniche capard w e§r206 1ineated for
within the bottomsurface 198 of the bottom section
1781 BCEHeg i apBcenbhahead 17Pectpeengyntl ef @hscdeggcies 30
re fromthe.injectjio ad 1 and_.the .

oD BR8P BBV BB e R85, e Ae Tige 165
f ofa €hpamd ngxeksthengBticbeel H1RMimN HeadcRssgibl ¥elease
[0083] Each injection nozzle 216 has an orifice 220

f gpodlel 1%2r ycah bheini §uiddi apevuaieatoonhwithj sbei drain
supject. .The orifice 220.in ch i,n_i.nj ectjon nozzle

is %?%féf% | 9oFR8s t%%htb?%zgﬂﬁhc€8¥1§%d reffgPugh  the
preferabbyrappsoxi mately 0. 006 inches. Consistent

with the teachings of the present invention, it wll

bel@®Phl ent Tewrmiesg skikkedd nFiige.art &hdt 8, hetloei fioteom

220 in. the jnjection . nozzles 196 b reater than
0. 08 1R hes’ or qf s&PEhan9eBBE T ne %%gd EendiGR G s @

th@yiﬁﬁ@%f%aihi859@?55Q£f585 §HQ£@8EeBOgQﬁeEQh§9tgg'196,
Accordingly, the orifice 220 of each nozzle 216" may be

ofa abptsiome sunataqer Mmtscdekiveygnenfalilng etd8on aoudr s& s top
at a fressure sufficient to uniformy and need| el essly
i NPect2the +RBUHCRLRT ectCMRFRIIN] et at 8%%i t houfhep5bottom

dasporfgs O el Uit Rget NBofegd subLeely [PMB4lcins -

nozzl es 216 are constructed of sapphire, or any

map Butal i kpownft o apleeserels | 12806 | ntiheuglit which liquid
injectate can exit the injection head 172. The bottom
section 178 contains a cavity 202 including threads
204 located near the top surface 200 of the bottom
section 178 for removably coupling the bottom section
178 to the top section 176. The bottom section 178
may alternatively be removably connected to the top
section 176 in any manner known to those skilled in
the art.
[0082] A nozzle disc 208, having a top side 210 and
a bottom side 212, is removably located within the
cavity 202 of the bottom section 178 of the injection
head 172. The nozzle disc 208 is keyed so that it
fits within the cavity 202 in only one direction,
making assembly of the injection head 172 easier. The
nozzle disc 208 contains a plurality of openings 214

for accommodating a plurality of injection nozzles

216. Each opening 214 in the nozzle disc 208 contains
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capabl e of withstanding the high-pressure fluid bursts
requi red for the needleless injection of subjects. 30

wa-2then20 nozzl es 216 can be easily changed depenusaogd/012781

on the subject to be injected and the desired -32 WO
2004/ 101020 PCT/ US2004/ 012781 injection objectives.
Wil e the nozzles 216 are shown renovably pl aced

within the nozzle disc 208 of the injection head 172,
the noZzbes PdGat@y hasteaHebBottbhegualfawet hibhen order
nozzl e disc 208, or integral within 5 the bottom o
SUFP a&8MPYBLSY tHFE Gt t o séBiPeR 1078 sfzz ke 216 within

i nj ti d 172.. F h th | 216 b
Irgénkge\?/albﬁ%/]eﬁ]aex?%sc:he%mt oLé{%eetrhnej e(fngz;i%ﬁe%Sﬁz 2’|r523y‘anyeWhen

mamer a knean roe tdiosenskekhied irurt hecBet ode@Q8R)s M4 in
addition, while sixteen nozzles 216 are 10
i 1tstratede @bse oP8| @xs pbzghed wayhbéhgsegertures 206

dependl ng on.the dgsir %g%gkﬁﬁﬁ#ﬁﬁgg{f§§gtﬁackéﬁgeh%gtom

oca W,
f ood sd%Jecﬁ or exa

I Ngestion Ul est s theentyjdOuiomnozees 215, myrhe wsedle
in conjunction with a nozzle disc having a 15

coliespondi by nembeabbé bpemi hhs. iAjsofiwmhi head 172, and
rect angul injection pattern is_illustrated, _it is
CoMEnBraE L 1 hA THE PRPGEEPLA A62PI bECoTB2ElR fésc 208
arf angeredNi Ay Chf Ch@re PR £&1 M Phcid foRMe Q4 NS combly
configuration, depending on the desired injection %O

ef {@2831 0 beEachi evpact {Q086PzFbeagsenhhe bheorifice 220
inhgctioTahead 172 in _preparation for an in%ection

run;

Tt A8l 82TV et 2t earld A §F i % ERetBBerdinagstion
24ubiothe noagl 8.ai9e.2080 and Lhe, Neazh e ks oa08dsne
pl aced bottom side 212 down 25 into the bottom section
178s of preéeirppegt | dredweadctid?. 0.025 inches and more

preferably approximately 0.006 inches. Consistent
with the teachings of the present invention, it will
be apparent to one skilled in the art that the orifice
220 1in the injection nozzles 196 may be greater than
0.025 inches or 1less than 0.006 inches depending on
the type or thickness of the subject to be injected.
Accordingly, the orifice 220 of each nozzle 216 may be
of any size that permits delivery of injection bursts
at a pressure sufficient to uniformly and needlelessly
inject the food subject with injectate without
damaging or deforming the food subject.

[0084] The nozzles 216 are constructed of sapphire,
or any material known to those skilled in the art
capable of withstanding the high-pressure fluid bursts
required for the needleless injection of subjects.

Further, nozzles 216 can be easily changed depending

on the subject to be injected and the desired
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An Oring 222 and a washer 224 are placed into the
bott om section 178 of the injection head 172 after the

woewzlieoeh sc 208 and nozzl es 216 are i n positiPCT/USYe4H012781

the top section 176 is coupled to the bottom section
30 178, the Oring 222 and the washer 224 prevent the
-33 WD 2004/ 101020 PCT/ US2004/ 012781 injectate from
fl ow ng around the nozzle disc 208. The washer 224 is

provhdedivht Bogesiakksqr oawe 1226 he [2&AleA Misskare shown
filter 228 is positioned within the bottom section
178epbveheyi plertgddnvashdnl 7heveaozizie 5dcsei PR22Lf the
and_t.he washer 224 he filter 228 is eneral |,

i SROSREPEN dfeiront TRayi ne® a Franess: b8 250 ihghged be
si dar23zalaviiladt dripheral edge 234, ard i ianalyivhin
of apertures (not shown) fornmed within the filter

228 heThe e pher fhcedd@ 8234 ehpagémtitive spattidQ 178 of

groove .226 in th her. 224 _when the filter 234 is

or BBET 1565 oMER W 1 17 n t RE* BBET onBEC TG LEFS 26 may
theel RLRELLBAVNERE aL72a P icRQ AREIALH i HIHLGA € n any
passes throug% the apertures of the filter 228 to

r emevieepakhwul abethnsthekhildeddinnkeet ate.before 15

entering the_nozzles 216. [0088] After the filter 228
i s [PR8P4I | edIPn aHE C i3t o & b8t iSO LEPR OROFRESS 216 are

i N [ d 1 secon ri is sition
in g?tsg%agggt'i oé%lr 8 o(slct hges%j ergtgzl%lﬁe%ealaggntogveﬁgsed
t hdebehtiehg22® sthd hddsihel OiRZfect hgn23Bfengages e of
peri pheral edge 234 on the tOf side 234 of the filter

228008f t BRPIPEL O ri AGT238%XPBPLE nstf ed2YORE bo¥t drhicker

PESHLALCLIR SLLAERtEd aihp a0, L SUEIE U oco

Acgar di sghyunduibng amitij ecii omozNe th@isc having a
corresponding number of openings. Also, while a
rectangular injection pattern is illustrated, it 1is
contemplated that the injection nozzles 216 can be
arranged 1in a circular pattern or in any other
configuration, depending on the desired injection
effect to be achieved.
[0086] To assemble the injection head 172 1in
preparation for an injection run, the nozzles 216 are
placed within the openings 214 in the nozzle disc 208
and the nozzle disc 208 is placed bottom side 212 down
into the bottom section 178 of the injection head 172.
An O-ring 222 and a washer 224 are placed into the
bottom section 178 of the injection head 172 after the
nozzle disc 208 and nozzles 216 are in position. When
the top section 176 is coupled to the bottom section

178, the O-ring 222 and the washer 224 prevent the
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25 incom ng injectate does not contact any of the
t hreadi ng, grooves, or pitting that may be present in

we@2daonaoiotdhe top section 176 or the bottom sectPOnUiZ84/012781

[0089] Further, because residual injectate does not
beconme trapped within the threaded connection or pass
30 through it, the risk for fluid contamnnation is
decreased. In addition, the configuration of the -34
V\Q 2004 04 02Q-RCTE USROR4/ Gl Afld  ithieechbopl Beath 572208
may increase the useful |ife of the injection head
17%he geashpieatRbrigroevesdes phsedd @ cSmakl dgyeoove 226.

copdi tions (¢l eaning.fluid i pLectate). ten to, pit
T Er U B8R GOa0l e D Prngs g s whfafl' ere
copst skt 88c0ioad 1Bt effi @lheS UG s 1d10SIR= 8@ 78NdeEr the
the trademark TEFLON by DuPont, Inc. or its ‘
| | Qensres 2 2BPDME Etthe evesh@Pro@B4ene Dlenefibeomerd28 is
silicon r ubbe or .an ot her terial known_to .
R T od G Phee iAo oFLeeBbal TG he & nirRal Side
coppenent 820k heel Bj3eGt iPNehaad,ediiZhd Pa P! é&?eaé?)\ﬁ}’?' lang
as sealing the bottom section 1 on to the top
sextpburd V6t pfof hepenfecesoinbeadhd?l) fbtrmedl Wwighin the

once. be appreciated by.those_skilled in the art_that
t hél“b%r sggi?i on%i?Gp%‘\ UPPREAhotHEm <ddt FBA2ESS1 R orFmall

therdgiecohben headhd 72.688,08 Jenpyahl Ypseat ed o,
t oget her by any nmeans known to those skill edlln th
arprop&0bi | pRefieipnrg fwdrtHie tinerebbthback derthi@gs. 138 of

and 6, the top section 176 of the injection head 172
i sthe0lReGRELATt d9atk HEYi ce D3 i nOPRLRELAR t gpriectate

1 e ' 76, extendsci or
e S T e S AT IS
botémwsurpace; d8Pate in the liquid injectate before

234 is
e

entering the nozzles 216.

[0088] After the filter 228 1is installed in the
bottom section 178 of the injection head 172, a second
O-ring 238 is positioned in bottom section 178 of the
injection head 172 over the filter 228 so that the O-
ring 238 engages the peripheral edge 234 on the top
side 234 of the filter 228. After the O-ring 238 is
installed, the bottom section 178 is threaded onto and
hand tightened on the top section 176 of the injection
head 172. Accordingly, during an injection run, the
incoming injectate does not contact any of the
threading, grooves, or pitting that may be present in
either the top section 176 or the bottom section 178.
[0089] Further, because residual injectate does not
become trapped within the threaded connection or pass
through it, the risk for fluid contamination is

decreased. In addition, the configuration of the
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of the top section 176 extends into the injection
chanber 56. Accordingly, the bottom section 178 of 25

wo bm4itoioect i on head 172 is renovably attached por/Ub®04/012781

top section 176 fromwi thin the injection chanber 56.
[0092] The top section 176 is conpletely seal ed

around the external perineter of its outer surface 180

at the intersection of the top section 176 and the 30

i njiegtican ceharkey 158 teyprieventadd qhal udyBct at £Fd r&M the
spraying or otherwi se entering the top portion 130 of

- 33TVOC2ECH 115aB20 1PET/ IB52008702478F $hHeodesi exmB®ed to

Th%ﬁti%gcse(g%ig{l 110768i cﬁgglnegl i rklpd 'afeorby'é%&iﬁgtaaltier]g tend

nmechani sm Ich can I nclude macnhine s

andokpian Q1R B raRy .mechani cal sealing device
known in the art which can seal the injection 5
chd®980156 arlen@-trhiagserd2det &3 &ofcarhede oposettuored of a

176._ . In.this , i njection head 172 is

ot SACSTAR) GUFTnG ot e G 5h YRR HiHoy b 205 T TEFTON
ar r3ngenmdhc t hentop sectiey 176-6a8.08, r eppyRd {£ON 1ene
the device 30 for mai ntenance purposes, or to change

10 Priv@ydieze oPitype Ménomeert i onilhieamhe [ 068Bethe bop any
section 176 of, the injection head 172 can, be

r e MOVl YR EEH B i WESMPI &Be THPSaNyS RE 1Rn&We trt for
thegeskid @t | thiben t cohBoRLLELNREE + IThad {$h head

the injection head 172 may be renovably 15 sealed In
sudiy2a imamierce et wrerlmidss ddwel imyg ecie drot theadséotben 178

adj ustable in height within the ingectiqn chamber 56.
| n Pettot hee ERBoFSRRCS t1fe ehptasctirdscting dieathel 72-

THESY Ut A RIS i LB P e

apprreci @it byet hage skttied nnet hthd the bottom section
178 of the injection head 172 can be removably sealed
together by any means known to those skilled in the
art.
[0091] Referring for the moment back to Figs. 5 and
6, the top section 176 of the injection head 172 is
mounted to the device 30 such that the top surface 184
of the top section 176 extends into or faces the top
portion 130 of the device 30. The bottom surface 182
of the top section 176 extends into the injection
chamber 56. Accordingly, the bottom section 178 of
the injection head 172 is removably attached to the
top section 176 from within the injection chamber 56.
[0092] The top section 176 is completely sealed
around the external perimeter of its outer surface 180
at the intersection of the top section 176 and the
injection chamber 56 to prevent liquid injectate from

spraying or otherwise entering the top portion 130 of
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art that the injection head 172 may be of any shape or
size, provided that adequate fluid pressure can be

wa@edhiaveeh at the outlet of the nozzles 216 to pCrDUSTHIE4/012781

for the needleless injection of the food subject. For
25 exanple, the injection head 140, rather than being
cylindrical in shape, can be round or generally

tubul ar in shape having apertures and bearing nozzl es

W thénganycsusbacerpt tBp kekeebhonrkead. sk@0%F in place
Referring next to Fig. 9, in addition to 30 Fig. 6,
anox- g m@ak;mwsm@@h@msahs2ﬂm|ﬂhnqhe§ﬁnThecludy dheicohgine
system 246 i s. ] ocated nderneath t he

SURHFT68 02 R 890047 O1o¥B1 O npB: iR it ERt SEaling

ande 6 8B b@naGeesset Hdr QUEN w@RYh Aart NG 4RI BHENARGR ction
openi ngs in any of the sides of the nachine 34, 36,

38¢chddbeThe 6x - yrdundetﬁysteﬂrzwétewnwwé the shoptlsection

175_wi thin_t he |nJect|on ch nber .56 5 from nd rneath ,
the’?nj ect 8 Herber”®6, eHiTi nktiAg-1the fgr'¢ 1S

Moy 0gi BRLES WLEhhE the Ir{ye%ctt ion m@ﬂbeﬁowé@eﬂh%n Bhis

drive system 246 contains "a table 248, and
paaarhedehencks tBB0 tdrat saceiomuntred dam tihe rémbbed24ﬁxmn
on the left and right sides 38, 40 of the 10 device 30

r e5BecORVErE, HhdtWhi BR1IBXEBABCEr SMHRRSSSr oW SPdehppge

tochbesbagkos! doodtopl ihhecdenhonadd, A first drive

system |nc dlng a not or and a drive belt
25¢0093] al soTheunicgd secthbent allee @88.tHD020jedbidny head
platform 258 is novably nounted to 15 the paralle
t r &éks C2H0 P xfLPRIVHRYL Y r 6ARLAE 180 flRee 380t @nnfhénanner

e 0l Pdeyie 30 i gLl el i

Si dabdQimkntbBe dewl cen b dnh nﬁéﬁaed7t20 may be removably
sealed in such a manner that permits the injection
head to be adjustable in height within the injection
chamber 56. In yet other embodiments, the top section
176 of the injection head 172 can be permanently
welded or otherwise adhered to the device 30.
[0094] It will appreciated by those skilled in the
art that the injection head 172 may be of any shape or
size, provided that adequate fluid pressure can be
achieved at the outlet of the nozzles 216 to provide
for the needleless injection of the food subject. For
example, the injection head 140, rather than being
cylindrical in shape, can be round or generally
tubular in shape having apertures and bearing nozzles
within any surface of the injection head.
[0095] Referring next to Fig. 9, in addition to
Fig. 6, an x-y drive system 246 is illustrated. The

Xx-y drive system 246 1is located underneath the
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i ncluding a notor 264 and a drive belt 266, is also

worematiem2d o the x-y platform 258. An x-y dri veP@i/asmo4/012781
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268 (best shown in Fig. 6) is novably nounted to the
paral l el tracks 260. [0097] Support colums 270 are
generally 25 cylindrical in shape, having one end
with a smaller circunference than the other, such

t hatn jlehe ibnansidiigdr  bet waan ddie bar geceiskednfanenidal any
portion and the snaller circunferential portion forns
a stfodlhgemagagenansge |Reyends dunfarnemst atheosidensobf the

each support 30 [ u 270, are unted to the x-
drim\?é:%ﬁng e£§68.3_%2\ g?at e4q§'72 havi ng dpetit¥es sé%ﬁegh 246
oneRfed WhOPPOSt 110 137 WO ROA44k1@1020 ection chamber 56
PCT/ US2004/ 012781 sides is carried by the support

coltmems VR mrFtleathe apeertien3l3hambeli rb4 heepimirating

27 | i dab ecei ve the smaller circunferentia
RO A T P o TS TR T ULP, chagber

suefy t hatnbhe Rl adLi fBY spskefl b thenshonb dar s 33Q 045,
the support collums 270." A plurality of magnets 274
ar engf fiwedpboaf helpltateeck 27250 andhadr exee r angetedn tichethe

plate 272 in substantially the same configuration as
thé et%8 %7 ti]ﬁ t rsh%’f‘fll 1975 1DCS%d M t AiPn Ythethe

i nj y 0 - 00 VI th
GRetioe attr act bn ot asbh  Tre reasdl s 55ang, them  che
pl dtrer27 % iakd dhe aregretisadky sidmn IheoShikd | @edids 1he 2
plate 272 vertically slides  along the support colums

270 BEnedh Yhe SYREEMI ™ rlSlngugh@Igt Re TedfePiof 2Phe and a

zg ?_rvte %%ll%m}%62795i1%1%10n%%% rtedt f%%t t%leI %Vé%ltehgél%l.at €

0 account fdr the slopein

[0096] An x-y platform 258 is movably mounted to
the parallel tracks 250, extending from the left side
38 to the right side 40 of the device 30. Two
parallel tracks 260 which extend from the left side 38
to the right side 40 of the device 30 are mounted to
the x-y platform 258. A second drive system 262,
including a motor 264 and a drive belt 266, is also
mounted to the x-y platform 258. An x-y drive plate
268 (best shown in Fig. 6) is movably mounted to the
parallel tracks 260.

[0097] Support columns 270 are generally
cylindrical in shape, having one end with a smaller
circumference than the other, such that the transition
between the large circumferential portion and the
smaller circumferential portion forms a shoulder 330.
The large circumferential portions of each support

column 270 are mounted to the x-y drive plate 268. A

plate 272 having apertures 332 on one of two opposing
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the bottom of the injection chanber 56, irregularities
in the bottomof the injection chanber 56, and/or

wa@bdoamsiordhe plate 272 to account for m sali gnneet/ES04/012781

between the x-y drive system 246 and the bottom of the

i njection chanber 56 when the x-y drive system 246 is
operating. [0099] During an injection run, the first
drive system 252 noves the x-y platform 254, and in

t Usfded5 iRDvRE- kel Hhateh@72upbbht maghainas2 24 cafdicteteach
thereto, to any position |located fromthe front side
342BPrEHES c¥i8bipo the Baekesidk? 36léfabhy deadieres

30. 10 accprdancs W tir 3panthcul ar, pLepraoramed oo .

p
injection ~‘pattern, of Tin accordance wtha

predetannned 3 dJpgyadtiar, effiettstonbenaehic@eedlate may
Si mul taneously, the second drive system 262 noves the
X- yedii pa gl eslxg8ldersg3 YO 2008he0B0RPOrt columns 270.

PCI/ US2004/.012781 which i urn_noves .the plate 272

i Oh TR S 74T APEREEA (hek eb5. fo TRy hosst P Plate
| ogaved fgom thed ef brrahdea38 oh the,devigerd0 tosphe i
right side 40 of the device 30 in accordance with a
paptbebbatiblpyeptiogr ammed copbtyioatpatt ersn, the imagnets
accordance wth a predeternined injection effect to |
beggghioébeahe %tgi%g]rz/? RE35ES: ewjztﬁl%aﬁgﬁe RS 1on
I NAA¥bLed EgCtion, and to any x-y position within the
device 30. 10 [0100] Thus, during an injection run,

t hdogaghet s BY7vienuehefshlid eaghés W tdtiurddieion between
i njection chanber 56 are aligned to match up with the

megREt SPS7E Hhal 7ar 80 APFI IGO0 11 PRAL Ehe7mATHEES 177

glr I@bg %E@e’g %F?an%@' E'H&”%tlia‘&eatﬁiz”‘%k%m‘é\‘l'lb tﬁf‘des
along the support columns 270 between the shoulders
330 and the end of the support columns 270 in a manner
that allows the plate 272 to account for the slope in
the bottom of the injection chamber 56, irregularities
in the bottom of the injection chamber 56, and/or
allows the plate 272 to account for misalignments
between the x-y drive system 246 and the bottom of the
injection chamber 56 when the x-y drive system 246 is
operating.
[0099] During an injection run, the first drive
system 252 moves the x-y platform 254, and in turn
moves the plate 272 with magnets 274 affixed thereto,
to any position located from the front side 34 of the
device 30 to the back side 36 of the device 30 in
accordance with a particular preprogrammed injection
pattern, or 1in accordance with a predetermined
injection effect to be achieved. Simultaneously, the

second drive system 262 moves the x-y drive plate 268,
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15 to any location within the injection chamnber.
[0101] It will be appreciated that any drive or

w@oitioioni ng nmechani sm known to those skill ed PeI/Usm®04/012781

art can be used to nove the injection subject within

the injection chanber 56. This includes not only any

20 linear positioning systemsuch as a servo

notor-lead screw type drive, but also, any rotary or
nommi@manjlaum@ﬁah@@e@ostméo@uagesyswznnﬁm@MMm&@néB@se74

skilled in the art. [0102] Turning back to Figs
anRfDixed elerphent to28ngokpaifhent 1278tEEcaren \mhtehulﬁft

a bottomp rt| n of the vice s |IIust at h

eq%}%%eg? %owp%‘ éeVlc%Z giggiﬁggugég %g oF"Ene

deyé¢ecs0 fou | 0Gat i NhMradRQUI T &gl €h ect 5. calpadd cular
nmechani cal equi pnent within the device 30. The

eq@r@m@@gr@@m©@ranﬁ@tzdﬁ pat eads, 30rf Aomackerfeowe with

de 34 t he i d d
b/ 51096 RO 0o 515581 CREerFynEoe: HE 4@cigeved.

| edtost8endByal opget hg1 bpLt 08w 44 ~gf the dewied 3Qn any
[0103] An air conpressor 278, a conpressed air tank

280 rerdiche and prcessuy exrggwlostian c282variei mothtedievice
within the equi pnment conpartnent 276 for supplying
co%%ressed air to the punp 160 and to any conpressed

a'[oﬁébye” eﬁHugnE@hrlﬁquﬁ§d1£§5c%28ndQXh§e gge hﬁgnets

al ternate enbodi nent's he devi may not
supp’ied whthshntthternal wathinopheesagec2i8n khakber 56
t hese enbodi nents, an_external conpressed air source

|saﬁ%eﬂ1%6n§ﬁpﬁpymﬁﬁ€hr&ﬁﬂ%ﬂQQaQRﬁmW%%@%HSa?F4t5h?ﬁeare
dey}££,39, tgnghgspggtggegtﬁd torﬁé”:pg%é’é 52%0 ggvmggns of

i nput port Torned in the back sid I ce
magnetic attraction, will then drive the shuttle 175

to any location within the injection chamber.

[0101] It will be appreciated that any drive or
positioning mechanism known to those skilled in the
art can be used to move the injection subject within
the injection chamber 56. This includes not only any
linear positioning system such as a servo motor-lead
screw type drive, but also, any rotary or nonlinear
automated positioning system known to those skilled in
the art.

[0102] Turning back to Figs. 1 and 2, an equipment
compartment 276 located within a bottom portion of the
device 30 is illustrated. The equipment compartment
276 1is included within the device 30 for locating any
required electrical and mechanical equipment within
the device 30. The equipment compartment 276 extends

from the front side 34 to the back side 36, and from
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30, which in turn is connected directly to the 15
conpressed air tank 280. [0104] A conpressor 286 for

wais@4mdiobo t he air conditioning system 126, aneCT/hig2004/012781

controller 52 are also |located within the equi prment
conpartment 276. In addition, any other equipnent
necessary for operation 20 of the device 30 may be

i ncluded within the equi pment conpartnment 276.
Futhderighnyseqdi poefo heifkedwd & aldegt epepobEioR 44
130 of the device 30, such as the air punp 160, the
waPErtiheséevere 1%4, valves 146, 148, 154, 166, or

19 any, associ at ed_pi ping y_be 25 optignal,
obot B TR RRE ST p PR Canlay anenlraTeet 8 can

dependi pedon ideadi-mnsd Misrande§RAGEor F OQY I £AENLS @fc ed
the device 30. Likew se, any equipnment housed within
t helelyim pridrt  campamement ceMpartnantl t2fhatioel pupelying

located within.the to ortion %B 130, of the devi ce,
30-BPPERS Bt hal ¥l §Catiibh WRTRI A2Pnénd 4tp Wpr compressed
20944 191028 PCHUYPAROY Oty 8lreflevhee B8R, flependifg. on 1y

t he di nensi ons ang space Trequirenents of the device
302l foddste Fi embdgimani s e t heededee£c80, 3as shgwnnoits be

eneral|y.a rectangul ar housjng,, it will be at once 5
gpﬁr‘%%aija%/%d Wﬁ} hage %W‘F?%ﬂii P tthe CRFPTERSCTt he’8 - In

degﬁ&@esgm%gﬁiggngg,aQ¥1SE%@erﬁﬁ@p%@dﬂfégégngfPssource
required to accommodate the device 301 n an

i ns¢1 ttmédonal ss@piliynghaeAccondi sigley, coopse stedit aikt ho the
the broader aspects of the invention, the device 30 10
nmeye BheCRusPomd L etis t 6OPPECEREo h BREsEENGCepatl ¥ia an

ani’nﬂ.)@tt. ep@%@ l%(—:idpnin[ Q%@mba!ék Cg{ldge 33C&E t Pﬁg tdlg‘?/ice

present fnvention
30, which in turn 1is connected directly to the
compressed air tank 280.
[0104] A compressor 286 for wuse with the air
conditioning system 126, and the controller 52 are
also located within the equipment compartment 276. In
addition, any other equipment necessary for operation
of the device 30 may be included within the equipment
compartment 276. Further, any eguipment housed within
the top portion 130 of the device 30, such as the air
pump 160, the water reservoir 144, valves 146, 148,
154, 166, or 194, and any associated piping, may be
optionally located within the equipment compartment
276, depending on the dimensions and space
requirements of the device 30. Likewise, any
equipment housed within the equipment compartment 276
can alternatively be located within the top portion

130 of the device, 30 or any other location within the
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i ncludes a nethod of using substantially uniform
hi gh- pressure injection bursts to instantly and 15

woemdheloezss! y i nject a food subject with injecrer/es2004/012781

fluid. In this way, danmage to the external surfaces

of the subject is mnimzed. The present invention

al so includes a nethod of instantly delivering

injection fluid to a subject using substantially 20
undéer e e @h- pdasading nj@ct it blisteshsAfor® and space
sufficient pressure to needlel essly add flavors,

cor%m%lr%m%%@$v®f|W%% deyherers0 - herbal extracts,

At R T N T Y AU

sn@@ﬂléw@mf danBge: 4ryd her ezabagmalg sufd ages10fod N once
i njection subject. [0107] Accordlngly referring to

Figgprdciatedghy 1thosper skiidaedf the beedlattesghat the
i npection _device g% of . the present invention

Q
beGELTT i B, MY b &nYopet 4t or S\ﬂaﬂe'at?ﬁc}glﬁﬁnsmns

eX%@&@@%e&ﬁtQk>SUQEEMmﬁbﬁgteto tihe WRLel; dahpukoporiy,  ap
123, "an el ectrical power line -41 WO 2004/101020

PG]’#l@SQ@@ﬂi@déZFSlsetttomghe eIA@c:bmdanIgllynpud:omxsstemtldvath
essed alr i ne re is no internal air

eSE6RIZTE)2TRFC e Ba Si 4BVSBL 6Pt hd eV el gD, 30
Aﬂég] Be! IR tich- sq%ﬁe%dfie t e dra nezppiﬁ r}; che at

[010 The 1 njectate pouches (containing t

I npegt ahegnde@ loadetonnto the device 30, and

connected to_the quick connect fittings 140 in each of
théo%ﬁ’%@/s 13Dt PREf habisgen hehihj édcat Rr potithed MVEat ion

arfnéf cﬁéger t ﬁr? él’? ci he @r QJDS e%%r 3&Lilxtt%a %.f or %nl%orm,

bei'ng T'dade evi ce . I'ma
high-pregssure injection Dbursts to instantly and

needlelessly inject a food subject with injectate
fluid. In this way, damage to the external surfaces
of the subject is minimized. The present invention
also includes a method of instantly delivering
injection fluid to a subject wusing substantially
uniform, high-pressure injection bursts of a

sufficient pressure to needlelessly add flavors,

colors, preservatives, binders, herbal extracts,
vitamins, minerals, anti-microbial solutions and/or
tenderizers to an injection subject without

significant damage to the external surfaces of the
injection subject.

[0107] Accordingly, referring to Figs. 1 through
11, operation of the needleless injection device 30 of
the present invention will now be described. First,
an operator will attach an external water supply line

to the water input port 123, an electrical power line
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whenever the device 30 is plugged in, the air
condi tioning system 126 wi ||l be runni ng, maintaining

wo bmstip2porti on 130 of the device 30, and anyPCT/US2004/012781

i nj ectate pouches 134 stored therein, at the proper 15
tenperature. In this way, even when not perform ng an
injection run, the device 30 can remain plugged into
store the liquid injectate at the proper tenperature

betyeeme UaSect B109] Tadul tpate, amid 8CléSfbFfedised hair
operator 20 turns on the device 30 using the button
48linveatied omerchelxoneraohtpanel 474r Themppesstor 2FAento

follo the .pro s indicated .on t toych,screen,50 .
an‘ah%ﬁ%FE Sil%ree::?é oﬂ%rgheprdﬁeéféscse pgﬁ?ams r&r3gr Tige is
copdrolding thecnhdeyigen Sueh paganeters include but

are not limted 25 to the food type, the thickness of

t he0OI®®H, t hehe désjeedataj potahespduchfeshipgr theayiquid

number [ which it js.located), . the batch size,
e Lot IR SO P E i a0 SRSl oot S L R

bUL St Se - SPACE DI nEELURER EBhﬁEEEOEiPHEﬁbé'1hb”HBQeQEh of
the injections, 30 the output pressure of the air punp

160het heagsverient Poéféhebihut the lifhjearatanypotibbes 134
i nformati on necessary -42 WD 2004/101020
PGFUSOD4Y tA9784°9 f dr© a i ekt itGTOEHR t Ulifes e fore

PapaEs er s MBYabe; nadi ushed guiipng the prodyctiandiyn,,
%5

i n-accordance with fhe required I njection effect
bewhaehteyed byet h@deviteehi n®. 54 01dDlghtd er pat el yhet hair
operator can use the touch screen 50 to retrieve from

t heCRdhE N1y SYShkest okt Wiél d&fe prereiBIvamadpites ning

048, SL36T, bBLeeLion. DILEC LA (ALRHVSR, ana any
injectate pouches 134 stored therein, at the proper
temperature. In this way, even when not performing an
injection run, the device 30 can remain plugged in to
store the liquid injectate at the proper temperature
between runs.

[0109] To initiate an injection run, the operator
turns on the device 30 using the button 48 located on
the control panel 47. The operator then follows the
prompts indicated on the touch screen 50 and enters
injection run process parameters for controlling the
device. Such parameters include but are not limited
to the food type, the thickness of the food, the
desired injectate pouch(es) (or tray number(s) in
which it 1is located), the batch size, the injection
pressure, duration of the injection bursts, spacing
between injection bursts, timing of the injections,
the output pressure of the air pump 160, the movement

of the shuttle 175, or any other information necessary
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process variables can include control of the injection
10 pressure, duration of the injection bursts, spacing

whatoween2d nj ecti on bursts, timng of the injeckdDUS2004/012781

the out put pressure of the air punp 160, the novenent

of the shuttle 175, or any other information necessary
to inject a given type of subject. 15 [0111l] As part

of a fluid operation 300, the controller 52 may be

pr g aBmesh d&h auh9aBtieal Inun .repirgassh ghewatsfs may be
reservoir 144 during an injection run via the water

r epiiens shdredbriabyvé he4prgeiettilps vt einl| evebrdrops with
bel ow a predeterm ned | evel _.as 20 indjcated by |evel
cenior TERS IS |1TURTTERd ST ASEEg.50 167, ACGEhghy, the
nohoPeiator intervention will be required to maintain

a high level of water within the water reservoir 144,

Al f{erhet i vel ltefnabelwat ehe opsgrrorr datd beeombs touch

| ow, the uch screen 50 25 indicate.to the
opErEETh ERatot REFORI S o Bd-OWETTL beF b ehgtored
opgsat 9f }590&@&59§Qrﬁgglé§1 %Eag,e bk qﬁg@c%q%w Gt

using the controller 52. In addiftion, t oper at or
caor pduse 4 hgivper atnjmrtofort heffdevi ce ‘Ble apd apaagalamyned
refill the water_reservoir 144. 30 [0112] The operator

pl BERSEE heVhj et £ONCBAULRF&U1de 750RF LR N Of hé hienjiddisicdr on

Shardgs i, BT Ses SIOKBNL o, goncing

al bgteden tihijtde igmgpetrsta74 wfinedofo the phgtetdhs,
on the x-y drive system 246. The carrier tray 179. is
t hel® pPAEBHT 0RTES SURe Cfhithe 2 17 PWAP t hEOposhei myvement

2991 6 LRLCPEN) 9410058 Lo SERLCed iR Sl 8Shary

pl esethpdct hg gavehefypéayr subject.
[0111] As part of a fluid operation 300, the
controller 52 may be programmed to automatically
replenish the water reservoir 144 during an injection
run via the water replenishment wvalve 148 when the
water level drops below a predetermined level as
indicated by level sensor 146 (as illustrated in Fig.
10) . Accordingly, no operator intervention will be
required to maintain a high level of water within the
water reservoir 144. Alternatively, 1if the water
resexrvoir 144 becomes low, the touch screen 50 may
indicate to the operator that the level is low and
will permit the operator to refresh the injectate
fluid automatically wusing the controller 52. In
addition, the operator can pause the operation of the
device 30 and manually refill the water reservoir 144.
[0112] The operator places the injection shuttle

175 within the injection chamber 56 so that the
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179. [0113] In order to begin an injection run, the
doors 58 on the injection chanber 56 are cl osed. As

wdoopaestn2of a safety door operation 302 of thepcEUsSE4/012781

30, the doors 58 on the injection chanber 56 contain a
sensor 284 which is interlocked with the controller
52. The controller will not permt an injection run
to be initiated if the doors 58 are open. 15 [0114]

Dutiddpge ©peratt o f dixpd d dHyeaiat exdd 0m1aRReOr WwiRHE the
of the selected injectate pouches 134 will flow _
t HraEiet $ ha7dpahf hggd188 itheeadmtst 2T <l ebeed-y drive

trays 132 the injectate contr val v 154
RIS, Tt ML RAP E 2Bk Pap Y 351 Phey BhapRgnono o
OPeRe t ShREF TR L 17H) €61 8he b@sﬁt@@ht@eghgrgﬁxEBQ achieving
mani fold 158 via line 156. If desired, water fromthe
watlee deséredi inp4gtwidn ef Boct | ow ttdiet mulrjedthg and the
mani fold to digute t he i{gecta e. [,0115] Also part of

t he" 1T tPRpEFEPFGh 360 '0ieR hBLaS8Y4 &N &' Bocarheer tray
teppgrature sensor 147 relays the water tenperature

to the controller 52. If the water tenperature is

hi ghel31 han Bnpredidrer mionetlegper aknonathjedeigper atur,e, the
a tenperature warning light will appear. on the touch
SCTRehS 508ard e ctmi ot ter SPARPPF 36 Feventotdd: As

inpectigh Qurst ¢ val ve 166 f penLn :
tﬂ$§ occurg,sthg %gg%gkbﬁaﬁﬁﬁé%é%tiéﬁn?? €ﬁ§4gﬁﬁﬁge 30,
20044 10H2@ P/ US2004¢ 012381t itdhe @hsmisendistsl otbgain a
system 126 cools the water to the proper tenperature,

anBeRFer waSt nghiciyhtisdi sRppeheeked| wikddi then coardalder

spegd Cafld NbnGLPNRd 1681 CaR:PGe A 01 hYENRLE" run

reservoir 144. € war ni ng
to be initiated if the doors 58 are open.
[0114] During operation, liquid injectate from one
or more of the selected injectate pouches 134 will
flow through the openings 138 in each of the selected
trays 132 to the injectate control valves 154,
respectively. The injectate control wvalves 154 then
open to permit injectate to flow to the mixing
manifold 158 via line 156. If desired, water from the
water reservoir 144 will also flow to the mixing
manifold to dilute the injectate.
[0115] Also part of the fluid operation 300 of the
device 30, the temperature sensor 147 relays the water
temperature to the controller 52. If the water
temperature is higher than a predetermined operational
temperature, a temperature warning light will appear
on the touch screen 50 and the controller 52 will

prevent the injection burst control valve 166 from

opening. If this occurs, the operator must wait until
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5 light appears during an injection run, the running
programwi ||l be allowed to finish; however no further

wa@ymkasiozan be initiated until the water supplBCT/BES2004/012781

cooled to the proper tenperature, and the warning

l'i ght disappears. 10 [0116] Control and tim ng of the
injectate control valves 154 and the water contro
valve 146 will influence the final conposition of the

lignédatp bendipjesied sPsoehhe2boedostuthe Theeef @ethe
as part of the fluid operation 300 of the device 30,
t Her eReY r SEMPErandrel memg dfhe hearnieeat aightortisappears .

valves .154.and th wat er contral, val ve 150 are
co#?r%?%é8189’tﬁgs 58hf%§qi;c?éﬂ}?gbrﬂﬁ?s?%ga&ﬁ?¢€8nabe
preggt&r Medhei NfLE AL @RSt i 0hs , [013F] dife Wildrning
be appreciated by those skilled in 20 the art that a

gi Veaht ocbr=sjsecbumaygr egui rig jrmmte ont hannpnethe running

injection burst for iven run, Therefore, the
c %%??Towlii PﬁeaﬁiéﬁﬁﬁiQﬂea%%&%P’c AWBEST cREndeF ther

by [ heti m ng: c ol th Lnj -
coil T o Pvalbs o F ek o otiian barst Fargh bRy ie
i nfectedn thur sthe oprduweirngtanderafeet| onaddir sthe warning
deﬁending,on the desired injection effect to be
acht@Vedd 1 $BAABI She mi xed injectate exits the m xing

nan; 158~y e : | e 2.an
s
al solwes hi ns4 heandp qrof t vt h30 cefndtel derxslce 3Q46Therill
air -45 WD 2004/101020 PCT/ US2004/ 012781 punp 160

purpSLlEdRCe njtéet af erab cREPPAfiEéPRorPhukbe ldemidl to be

Va{X?eégngE%tgi%%éﬂ§%§§rgthkgg 1@%krefore, as part of
the fluid operation 300 of the device 30, the control
and timing of the injectate control valves 154 and the
water control wvalve 150 are controlled by the
controller 52 in order to achieve a predetermined
injectate composition.
[0117] It will be appreciated by those skilled in
the art that a given food subject may require more
than one injection burst for a given run. Therefore,
the composition of the "mixed injectate" can be
changed by changing the timing and control of the
injectate control valves 154 from injection burst to
injection burst, or during and injection burst,
depending on the desired injection effect to be
achieved.
[0118] The mixed injectate exits the mixing
manifold 158 via the pump feed line 162 and flows to
the low-pressure side of the injection pump 160, also

within the top portion 130 of the device 30. The air
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[0119] As part of an air operation 304 of the device
30, the output pressure of the fluid is relayed 5

WO eoomitetozn pressure sensor 170 to the control | erCBES20068012781

illustrated in Fig. 10. If the required injection
pressure has not been attained, the controller 52
automatically responds by adjusting the air pressure
regul ator 282 to change the air pressure flowto the

10t 1860 pitipd the oujudtdyeessyr enf iRAfePUIBnhadwirst
reached the required or preprogramed injection
preesirel valedtbshal s epboldi preptsure hbiopel@at or nay

be jtted to manual ly adjust _the air flow t he
pu gﬂi%}O vi &% hé’afr{)]cyci?fzc?‘genaéﬁ. %)_?Jﬁ%ﬁjg(ﬁnau%(g%pﬁfc the
153&0N0¢& 0bo Of chbecat puepgratbene 394 el RELyded d ReliRgeq
preferred enbodi nent, automatic control is optional.

[ 0izeh Bheabtrespatrevecnsoautlditatic tlomt cohtoblibe 5air as
operation is_illustrated in Fi 11. A serjes_of, | ,
TS TRt drs T69a, Morb, Ho7bland varvEsd 1ded ecsgon
169he 5 L69E Al USeA tBebROULALgiALE, Tl ONL FTOM@o11er 52
conpressed air tank 280 to the punp 160, thereby

¢ haungeomagt 1 ¢l byt pesppnessure afijtiheipgnxikbO0abet weemsure
three predeterm ned injection pressures. Wen_the
tyﬁ%g%fa?%¥cﬁﬁés§Qﬁch § oblie sAbFe Y §SS T ef Bel byo25he

{ NSuAPenB0r Sl 1O chile LOUGH: Spieen il Lhe santighl ehas

52 responsively activates orrespondi ng va
168eaci6db, thie 168equhied diorectisrépovygpimeedpr dssedtion
air to the associated regul ator_167a, 167b, 167c,

al PERFFGE R pr édettetfimed & | SWrd e HES ai EhE oOPEEELPKe MY

.Sobgug%f‘rgnqgte-ld-hitso C%%g?%%inyhe a%l%ql%tl6 éoaqgl if\ﬁeorw 4%ov\bhe

i nj ectate at the pre néd “out put préssure -
200403 01820vReTAUS2GRA W 298deen 50. Although automatic

control of the air operation 304 is included in the
preferred embodiment, automatic control is optional.

[0120] An alternative to automatic control of the
air operation is illustrated in Fig. 11. A series of
preset regulators 167a, 167b, 167c¢ and valves 169a,
169b, 169c are used to regulate air flow from a
compressed air tank 280 to the pump 160, thereby
changing the output pressure of the pump 160 between
three predetermined injection pressures. When the
type or thickness of the food subject is entered by
the operator using the touch screen 50, the controller
52 responsively activates the corresponding valve
169a, 169b, or 169c¢ which directs flow of compressed
alir to the associated regulator 167a, 167b, 167c,
allowing a predetermined flow rate of air to feed the
pump 160. This causes the pump 160 to deliver

injectate at the predetermined output pressure

-46-



10

15

20

25

30

corresponding to the particular activated val ve.
Wil e three preset pressure regulators 167a, 167b,

wd ging/1emozh val ves 169a, 169b, 169c are il |l ustr ap@ru$Ino4/012781

Fig. 11, any nunber of preset regulators and valves 5
correspondi ng to any nunmber of predeterm ned out put
pressures of the punp 160 may be used. [0121]
Optionally, the tenperature sensor 168 relays the

I g @£t @EBoh @IPET atur € the t hea o DAt er 2824 vatbat heralve.
tenperature is too high, a tenperature warning 10
| ightled |Yhegpedresmett heresguhescrednlsoonnd t4iea, 167b,

co ol Ler, 52 wi |l prevent e injiection burst control .
valbb0168 Ml trenRrenr radits BEEE o5 nbtbpetieed in
nusigwait undih{ higoakr Songdibbeni neAMHRIPs126,8098 ves
the Tnjectate to the proper tenperature, and the 15
warer ngspoghtingdi sappeays.nurfbamheofarmredeteghined output
appears durin run, the runni programw || be

al POWRT o5 1 7 i5 ?_Bb%%v%§0n$aY ¢hef<dycl es can be
st a5i2f Unt'bpﬁggnéﬂlﬁ,ct atg,d s cophedatarkhe Qéﬂz’%@f 168

tenperature, and the warning |ight di sappears.

[ 0i2Riy¥hehet hejenfetbatempsratupeoper thenpenatraléer 52.
the_injection control valve 166 opens to direct ,

i n}%cFét‘fe LEPPEEGWIES tife G397 det9on Reh§MPrratype warning

| N £GAL 0N, DY SLRAEN BHCURL N GORIINGELALW LH ey che
preprogranmmed or previously entered process paraneters
25cantrat ez 08Pl et 2l ypsyneht oahzednyieth ibhe bipweneint rol
of the x-y drive system 246 as part of a shuttle
opERaY ¢ oh6 806 rofo PEB RS or difhgtbyist AECPAPecthen ocperator

ar %ggtwgkgc%%%quQJK%EELPaééég{t{rﬁ%ﬁgzggsgéan?é%dcools

respect 0 the Injection nea

I ng et efth PEERiEk Nd 0 e qesigad residmcubhe shid | @ he
175 and carrier tray
warning light disappears. If the warning light
appears during a run, the running program will be
allowed to finish; however no further cycles can be
started until the injectate is cooled to the proper
temperature, and the warning light disappears.
[0122] When the injectate is at proper temperature,
the injection control valve 166 opens to direct
injectate to flow to the injection head 172. The
injection bursts then occur in conjunction with the
preprogrammed or previously entered process parameters
and are completely synchronized with the movement of
the x-y drive system 246 as part of a shuttle
operation 306.
[0123] Accordingly, the injection subject (located on
the carrier tray 179) is moved with respect to the

injection head 172 and is injected according to the

desired results. The shuttle 175 and carrier tray
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-47 WO 2004/ 101020 PCT/ US2004/012781 179, and in turn
the injection subject, can be noved during an

WO moeaoioon burst, or can be noved in between PCI/ES10040012781

bursts depending on the desired injection effect.

Thus, when the subject is in place, the 5 injection
burst control valve 166 opens allowing fluid to be
delivered to the subject through the nozzles 216 on

thezé nj el am heath l7Re Ahfeetabni RESHGN b st bel fioved
conpl ete, the injection burst control valve 166 is
cl dgetng Apni ARBEELsANS BYrEct cah Jastdhe emagednay between

R TSC P01 A | BRPEAR LYY aU ng An 977 et o PR e Lon

therréast - actrhng , soheani dnal wipld4congeci gd g1o,dde tne
air release port 192 is opened to relieve any air
buihteapidd bntdi ncoherphj eslivenlhéadpén2. allfiowiag fluid

valve 194 is no reprogrammed to open_at_a given
PESroas gt e ePa: bhECRRPASE L REZDOHEN ber d8H 2365 316
cayserhbe i nyaloes L4 dy open. perqdical yini\axtio burst
injectate that exits-the air release port 192 MAP|
f | owv voaplheedr ahr 20 jleicnd o9 undt cforttheodevatee 3066 is

through the drain port, 124. [0125] Excess injectate
f 1 OWRSEH- t hePPnj BRI ORhAHEICHE FRBWSTEREBYGHh dhe many

dr aj i n a 0 e.devj ge t u .
e T A o poPt 0 At BTG EY n b ot Gegooired
theesontgoller 52 will automatically turn the punp on
and off to avoid excess injectate build-up in the

i nfet24bn cRemedizellyo1deyinpt ernal injegeken orrun, the

ORESLE L0k 85 1cknotU0) FLL DS OO ASLLIS 8 RS aix
release port 192 is opened to relieve any air build-up
within the injection head 172. If the valve 194 is
not preprogrammed to open at a given interval, the
operator can use the touch screen 50 to cause the
valve 194 to open periodically. Any injectate that
exits the air release port 192 will flow via the drain
line 195 out of the device 30 through the drain port
124.
[0125] Excess injectate flows in the injection
chamber 56 flows through the drain opening 171 and out
of the device 30 through the drain port 124. If a
drain pump 1is provided, the controller 52 will
automatically turn the pump on and off to avoid excess
injectate build-up in the injection chamber 56.
[0126] After all injection bursts for a given
subject have been delivered, the operator may then

open the doors 58 on the injection chamber 56 and

remove the injected food subject. Complete and
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30 open the doors 58 on the injection chanber 56 and
renove the injected food subject. Conplete and -48 WO

wWQom41101020 PCT/ US2004/ 012781 uni f or m i nj ect PONUS{004012781

food subject with a liquid injectate in the manner
descri bed herein, occurs in a manner of seconds,
dependi ng on the type injection subject. The
i nstant aneous nature of an injection run 5 of the
presefbrinnvianid i drender sat eostevise®jesef Uit a liquid
restaurants or cafes where the tinmng of food delivery
i siBIPEFREE. 1POLDT W@?ﬁ%ﬁtdQﬁcﬁﬂQﬁ%a%@h@l@peﬁaﬂuﬁﬁ in a
30 b h i on_run e ecti,on
§%né§5 qiwgggogg B lnng%f gﬁ- %% i drggetion

hea 0 |nJec i‘on

vakyeseand ITn@s1ﬂayabeaﬁéeagdn@khBeW@Ee%nf& ?éayaon run

wat er reservoir 144. The injection chanber 5

ri pSefih@i Phewensr idiveartieh femigthetbat devicaeusd3ul in

using_t he c| eanin 0zz 174. However, _after ,

Sobe TR RLAbRr O RBUPESER FReobaRaBoR tadO Y del ivery

ti pBre290;c4he touch screen 50 will automatically

pronpt the operator to run a cleaning cycle.

Pr €0e2ably, Abe mpeci fdfedat i nbepringd dpefauionh@ns, in
In addition, in, between injection runs, and_ 20

128
?%F$?%nsﬁﬁ¥¥ﬁnbnﬁ%ﬁﬁl?%erﬁﬁbhlﬁ fiffd SGIOR sheadn 172,
mﬁiﬁ Lol ydena, co0Lr oh g, eﬁgd §ﬁ§WkEE@e8rv91Q%%t%ﬁﬁ.ﬁﬂnes

|n|t|at|ng a cl eaning cyc e operator W
f ohdpwbe heipsedpusthndacaredrba cheawaard sewictivodrt hes.

device, |f a clean|naﬁcycle is not run before the 25
delhe elBDEFsiQRUENEB QGCPéaﬁPﬁﬁeéyUﬂéthﬁﬁﬁﬁ diivierted

ber Lol GaledQPe L LACRSICT AP0 WICN 108, A8YT 68 s
174 . However, after a specified number of hours of
operation set by a timer 290, the touch screen 50 will

automatically prompt the operator to run a cleaning

cycle. Preferably, the specified time period is four
hours.
[0128] In addition, in between injection runs, and

prior to shutting down the machine, the touch screen
will include a control, e.g. a switch or a button, for
initiating a cleaning cycle. The operator will then
follow the prompts indicated to clean and sanitize the
device. If a cleaning cycle is not run before the
device 30 is shut down, a cleaning cycle control will
be indicated on the touch screen 50 when the device 30
is restarted.

[0129] During a cleaning cycle, the operator is
prompted to wuse the touch screen 50 to open the
cleaning valve 145 in order to divert the water supply

entering the water reservoir 144 to the cleaning
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[0129] During a cleaning cycle, the operator is
pronpted to use the touch screen 50 to open the 30

w@hmanonogp val ve 145 in order to divert the watBsrT/ssqopd/¢12781

entering the water reservoir 144 to the cleaning -49

WO 2004/ 101020 PCT/ US2004/ 012781 nozzles 174.
Optionally, cleaning solution is supplied to the

device 30 through the water input port 123 along with

t heoexles nall 7vat er sopplignaHbyweverclearhiencc! eadlagion is
solution can be supplied to the water 5 input port 123

i SRl hetne? khewAeY&cehdletBKkPYPRItPR wekeTrafmpuFh@ort

] ! BUWASY & |
dops s §§ogg the i niget iQn shanbe aéérarsg\pgp{ggg gy}%%v%@er,

seal ed,” and the cleaning cycle Is the

opeliat @il edrd nidhesbduehoscreen b8. Mgl iddetrel egmd NGater
cycle is conpleted, the doors 58 of the 10 injection
chhmier Berar &23pehedly afianagti knewal toi fpesei shiddres in

camoogp. [ 9430k Ln.addi Lop, .t he.cleaning, aperation ...

cah include renoving the injectio

di sieesemildde@ | tnfior semne@l cheanichg of1ihgihl t@Fa1d is
15 rings, the washer, the nozzle disc, and the

nogzdesed Ppi1BhE pperayorheief bhe beuskescrkan tRe When
present . invention.teaches a needleless injecti
de@?%ecéﬁanlﬁgyﬁ%ﬁﬂf%rl%egﬂw%f%%%éy g Fefﬂ#ﬁf 59?086 the
subjestcidn WBhaRpere &% M typssndd, i gHkd eRdtional
additive are 20 individually and/or simultaneously
delnyeseton orans ooan sobject within a seal ed injection

ChRERER o o FOTPIRLIELL, WL complele and uifoum, o,

of j seceads. H& ngpdl ehess !LHJIJESEH_BH deyice and;,  4ng

nmet hod of the 25 present 1nvention mnimzes

c ot sen satb bimdpyit ofat |l yjanual cleaning of the filter, O-
rings, the washer, the nozzle disc, and the nozzles.
[0131] It may therefore be seen that the present
invention teaches a needleless injection device and
method for needlelessly injecting a food subject in
which one or more types of liquid food additive are
individually and/or simultaneously delivered to a food
subject within a sealed injection chamber or
compartment, with complete and uniform injection of
the food subject occurring in a matter of seconds.
The needleless injection device and method of the
present invention minimizes contamination by totally
enclosing the injection process within a sealed
chamber, and by eliminating the need for the injection
nozzles to contact, or be placed immediately adjacent
to the food subject.
[0132] It may further be seen that the present

invention teaches a needleless injection device and

_SO_
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20

encl osing the injection process within a seal ed
chanber, and by elimnating the need for the injection

wozmzh@e2t o contact, or be placed i nmedi at el y Edi/as@nt/012781

to the food subject. 30 [0132] It may further be seen

that the present invention teaches a needl el ess

i njection device and -50 WO 2004/101020

PCT/ US2004/ 012781 method for injecting a food subject

t ha¢thed efbiciiaectand comuael $usjese thabpekakifdialient

areas where conveyor systens, or |arge production

e PmeRPTBAEL uARECedSEr vy, ihr PRRTRYBERRL vearFapt hhere
t ti Jde h for u el

ﬂ%%%%ﬁ&ﬂﬁﬁég&@0|ﬁﬂ%oiﬁpﬁé&%m

stanie 6 98ry flevirc & dhaéxsais bee [ | Nsad-tHex| €8R€dpresent

between each food subject. The present invention

pekmy€Rt Fon neRpHi feer entmefcddt sidy eepiqeely flavoring or

dlfferent fIavor 10_c nblnatlon to he inje
segéen¥|af i NPEERCORY rungOOd *FeqdititgS 3t

Sﬂ@&l@@“@ha@fcaﬂ B@tkiﬁsear@gU@gbgﬁeﬁ|B@tw@%na@ach food
entire restaurant operation. [0133] Although an

ex%m@j%ww enbodi Mt ofpudwentpr esbmvenpient | opehasts a
and scribed with 15 reference_to
pa?? Z% e%ﬁ%%d?ﬂ@ﬂt§u Hﬁcﬁppﬁpia?lBﬁyvgfﬁ%?ESPt iffavor

W dbmben /PP eRMs t Bet NS f1ad Ngoer déé@ﬁé’nt?%i | llnjréctlon
the art that a nunber of changes, nodifications,
alt@matlowsthoutherequeningn ashutledowhBedoffier ein maylre

g none, of which depart 20 fromthe spirit or
sd%ﬁ% BFLIRR htRRent? | AN eTRFLIE ToPFASTRAC cPRAFREION -

mﬂbiﬁ??t'onﬁlt @'tﬁﬁatéggaplgwu' dobbBaseEare Be (e

seen as being wthin the scope of “the present
| nveadémn. invention has been shown and described with

—a?.one

reference to particular embodiments and applications
thereof, it will be apparent to those having ordinary
skill in the art that a number of changes,
modifications, or alterations to the invention as
described herein may be made, none of which depart
from the spirit or scope of the present invention.
All such <changes, modifications, and alterations
should therefore be seen as being within the scope of

the present invention.

-51-



-51 WD 2004/ 101020 PCT/ US2004/ 012781 WHAT IS CLAI MED
IS: 1 1. Adevice for needlelessly injecting a subject

W@ 2001100 qui d conprising: 3 an injection conppaET;E2004/012781

w3

10

conprising an inlet 4 portion and an outlet portion;
5 a plurality of liquid sources in fluid 6

communi cation with said inlet portion of said 7

i njection conponent; and 8 a shuttle mechani smfor

NOWHAT tiee (SubjMRTE it h 9 respect to said outlet

portion of said injection 10 cqgfonenp. 1 2. A device
as def i feddevicrai API, RMRieIEsRlY ijaatistg pert pohject

of sai,d.i.njecti nt conprises 3 at |east one
P LS s

noz ng an ce." 1 3. Adevice as defined in
daim 1,ari/\/heﬁﬁij€c§@bﬂ Zdnefdrton eenpengnhgf urdher inlet
conprises a filter element 3 renovably positioned
bethfedn niahd mretoysorati mewnicdni4 sai d outl et porti on.

1 4. Adevice as.defined_in C.aim3l1, wherein said 2 ,
shutt! e Sreck r?&f%éhprfggs:ggqgﬁdx-ysaPF€§suni%n_ fluid
COMYrintiMiEatdich fi {sthdriye sounceeand gofifsh drdve gaiq
table 5 operatively coupled to said first drive
sourgeect@ dmrcampeereerit; a&lrehg a first axis; and 7 a

second drive source agd a second drive 8 table

oper at i Vel $M¢0b F elfot AAPE st MgYiNe tder aptRiedh) yith
SGQQﬁﬂx&§b|Qépf%%u@edoEQ&e%DV§6§@Honloo§'OQQié Sgﬁgggtion

axis; "and -5
component .

2. A device asgs defined in Claim 1, wherein said
outlet portion of said injection component comprises

at least one nozzle having an orifice.

3. A device as defined in Claim 1, wherein said
injection component further comprises a filter element
removably positioned between said inlet portion and

said outlet portion.

4, A device as defined in Claim 1, wherein said
shuttle mechanism comprises:
an x-y drive unit comprising:

a first drive source and a first drive table
operatively coupled to said first drive source
for movement along a first axis; and

a second drive source and a second drive
table operatively coupled to said first drive
table, said second table provided for movement

along a second axis; and
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WO 2004/ 101020 PCT/ US2004/012781 11 a carrier plate
operatively coupled to said 12 second drive table for

w@edohogonal |y novi ng the subject 13 wth respeCL/US0O4/012781

11
12
13

14

10
11
12
13
14

15

said outlet portion of said injection 14 conponent. 1

5. A device as defined in laim1l, further 2

conprising a refrigeration conponent for retaining 3
each of said liquid sources at a predeterm ned 4

t enper akur earkier Aplesmicce @edafived i t@ied 1, to  said
further 2 conprising an injection chanber sealably
en&eEsTRg Ar3 VEaitd W 1far puriheaPis!l Saiwry Hectionsubject

co e t. 4 S rtd : sald shutt]e
rochan d e o e T byRIBE] BT Bl 3 i et feetion
Corpimp®nRgt .2 a seal ed injection chanber; 3 a manifold
head including an inlet portion and a 4 discharge

portion, said discharge portion 5 renovably seal ed

W tshi n gai daénjesti ar chaabereq6 ah | eashifne 1li qUEGrther
source in fluid conmunication 7 wth said inlet

pocongpr igfingai @ nurifkobdrheadn 8campanener fonponendining
novabl y di sposed mﬁ;hin,aaid 9 injection chaanr and,
SPAESH agdrt 3960 shi @ifscRRPFESS10 Por 13 onPBFISkF Emined
maRihPledhead;. and 11 a x-y drive mechani sm externa

to said sealed 12 injection chanber, nagnetically
coupled to said 13 carrier conponent for novenent of

said ca&gie - conpone j i n.sai d.injecti,on
chgﬁber reI%?Y%éetog%15 g%f%h%ﬁscﬁgkgec%%% ioﬁ”of E%f%her

marich@lrd sie@d. an531¥WP=2004610¢02QbPCT/ §5200¥1 $1248d1 oding
8. A device as defined in Claim7, wherein said
said outlet portion of said injection component and at

least a portion of said shuttle mechanism.

7. A totally enclosed injection device comprising:

a sealed injection chamber;

a manifold head including an inlet portion and a
discharge portion, said discharge portion
removably sealed within said injection chamber;

at least one liquid source in fluid communication
with said inlet portion of said manifold head;

a carrier component movably disposed within said
injection chamber and spaced apart from said discharge
portion of said manifold head; and

a x-y drive mechanism, external to said sealed
injection chamber, magnetically coupled to said
carrier component for movement of said carrier
component within said injection chamber relative to

said discharge portion of said manifold head.
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2 injection chanber further conprises at |east one 3
cl eaning nozzle. 1 9. A device as defined in Claim?7,
wobk@raorn2ecai d 2 manifold head further conpri SEST/ES2004/012781
escape aperture and 3 at l|least one valve in fluid
conmuni cation with said 4 escape aperture of said
injection head. 1 10. A device as defined in Claim7,
wherein said 2 discharge portion of said manifold
1 head comprideescat a8 h&&ﬁmn@mezmpzzlelhaViﬁgw&@reln said
orifice. 1 11. A device as defined in Claim7, wherein
2 saH&UQPQﬁQﬂf(ﬂQPWQﬁﬁi|%P¥ﬁ?ﬂ#(ﬂﬁﬁ@PV%$ﬁSre§becleﬁét one
sméﬁeé% 4§g conponent. 1 12. A devi ce as defined
in arm er 2 conprising a refrigeration
conmponent for retaining 3 said liquid source at a

predete ed .t enperat yre. 13. devi ce as_defi ned
Y inQairh 7%l SFaFEherS _éyec%ﬁber‘%silﬁg éﬁb‘ﬁp %’awwr]i’frfﬁnowsald
2 Pressiidledad nedbid & caki 084 gégbu% and
said liquid sources and a hi gh pressure out In

3 flWd teamtiniccet ivalwet insafhid kphetnportion ofitdai daid
mani fold head. 1 14._ A device as defined in Caim?7,

4 urtHEPe FROGHISIHy SR CoritHRC sy¥t difdchel udi ng a
controller and 3 a touch screen. -54 WO 2004/101020
PCT/ US2004/ 012781 1 15. A conpact, totally-encl osed

1 devite fhor dieﬁ“lé‘@tlﬁ@ defingeshd iubfeeimwith Mbgriedn said
conqr ecti on. . ) nar

2 oA e, e Oh OB M RIRLEES kel NAANALY o

3 pl weddd yorof rbiAchangs iard fdrces-idtending 6 into said
i njection conpart nment;

1 11. A device as defined in Claim 7, wherein said
2 manifold head 1is stationary with respect to said
3 carrier component.

1 12. A device as defined in Claim 7, further
2 comprising a refrigeration component for retaining
3 said liquid source at a predetermined temperature.
1 13. A device as defined in Claim 7, further
2 comprising a pump having a low pressure inlet in fluid
3 communication with each of said liquid sources and a
4 high pressure outlet in fluid communication with said
5 inlet portion of said manifold head.

1 14. A device as defined in Claim 7, further
2 comprising a control system including a controller and
3 a touch screen.
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7 a carrier elenment spaced apart fromeach of said 8
di scharge orifices of said injection conponent for 9

waeappaotoecng t he food subject, said carrier el ePe&nUSHO4/012781

bei ng novable within said injection conpartnment with
11 respect to said discharge orifices, wherein the
food 12 subject is spaced apart fromeach of said

di scharge 13 orifices during operation of the device;

ands 14 Anc¥mpaeti, Ve aeuenaitcloeat edeexter gk 16 1%l ng
15 injection conpartment, said x-y drive conponent 16
na@né@@@aﬁh?]%@QpWé@htbl@@l@ carpresirgenent. 1 16. A
device as define wherein said 2

nanlfoI%nhé%ae?ﬁf?%e?o%%ﬂﬁ?ngg an escape aperture and

3 at | eastsNne HdMe |lﬁjtalcl&|l@ncomgbﬁ@h{:o%%%gtpléﬂéi an
4 escape aperture of said injection head . A

devntetasndeblmdwﬂaiﬂﬂxuwﬁ16;smhergenosaﬁdce% extending

ection, nEonent further congrises a filter 3
as BhBI §2hAvinge et FPYuF MPRT BRSNS | i quid outlet, and a

4 liquigd passage \@@gm%%n%gaw& sgid-A ngf&ﬂ' LoLet o@ndaia

5 said liquid outlet, saidfilter asse

engagenenge Gmifireai ofi nbatdoflﬁaedti@meodambnent for
conponent, 1 18. A device as defined in O aiml15,

f UFHRBPT C 350G onph§ si 1iP% p?%ﬁjaefcf"t'y staid quidF &K ced ement

leégn %@v@@l%OSﬁhﬁgégzgaFet g$§%a|é9%23§& a§tme2t with

comunt cat i on Wi said In nJec Ion
corpopent . td khid\ dévckergs defiifie@s,n wheéddirldthe food
further 2 conprising a punp having a | ow pressure

i nPePIFAC f 11§ FPARONABAFEati M weRRhsAfd PREdi discharge

SO&H&@Q? éuPiQJgho%ePé@%%ﬁ?e?fou“ € ol uLd

n
conmuni cati on w EP9r 984t inje%tlon
conponesh. x-y drive component located exterior to said

injection compartment, said x-y drive component

magnetically coupled to said carrier element.

16. A device as defined in Claim 15, wherein said
manifold head further comprises an escape aperture and
at least one valve in fluid communication with said

escape aperture of said injection head.

17. A device as defined in Claim 15, wherein said
injection component further comprises a filter
assembly having a liquid inlet, a ligquid outlet, and a
liquid passage way connecting said liquid inlet and
said liquid outlet, said filter assembly in engagement

with said inlet of said injection  component.

18. A device as defined in Claim 15, further

comprising a plurality of 1liquid sources in fluid
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1 20. Atotally enclosed, conpact injection device 2
conprising: 3 a plurality of containers for retaining

wo papaitaio20t a i xi ng mani fol d having an inlet ipPCT/US1004/012781

5 conmmuni cation with each of said containers and an 6
outlet; 7 a punp having a low pressure inlet in fluid

8 communication with said outlet of said m xing

mani fold 9 and a high pressure outlet; 10 an

i npesizancheadncoryinitsi ngaiah i fheéti nofl vishidll injection
conmuni cation with said outlet of said punp, and a 12

di SERRPHE Bortion including a plurality of nozzles; 13

a sealed injection chanber, wherein said 14 injection
chanber seal ably encl oses sai d di scharge 15 portion

of 18ai dAi njdeetiasn head §9éhnﬁﬁatJsaldClaémdlééharg@xrther
portian. and each of said nozzles extend into éié& id

i nC8CPT SR *ERaRnEMP183Y 10HuEt 1OV SHSSHETS rﬁﬂkﬂﬂ)}

PosbinmaAedawibhi Nwidf sahdai ni eghign sbarber Hying ahigh
first surface facing 20 towards said discharge

popregaudt saitdeitnjiectfilon dheadmuil dadri cgamiydngsaaind inlet

'n% ctiog sub% gt and a second surface 22 facing away
8818 df'dEhR&rGB HBFPPBAM:56 WD 2004/ 101020

PCT/U82004/012781 23 an x-y drive nechani smexterior

to_injection chanber, said x-y drive nmechani sm
na@ﬁetléalF?téééﬁle&n0298€§~saﬁﬁmﬁﬁﬁﬂuj%ﬂﬂqQR%QQﬁ device

saj, nggg&bg,conponent for 26 orthogonally driving
sal uttl@ conmponent within 27 said injection

chanber awptlhra@specbft eonghiinehsegbiroRretd8nhagd] igndd ;
29 a cooling mechani smexterior to said injection

a mixing manifold having an inlet in fluid
communication with each of said containers and an
outlet;

a pump having a low pressure inlet in fluid
communication with said outlet of said mixing manifold
and a high pressure outlet;

an injection head comprising an inlet in fluid
communication with said outlet of said pump, and a
discharge portion including a plurality of nozzles;

a sealed injection chamber, wherein said
injection chamber sealably encloses said discharge
portion of said injection head such that said
discharge portion and each of said nozzles extend into
said injection chamber;

a shuttle component movably positioned within
said injection chamber having a first surface facing
towards said discharge portion of said injection head
for carrying an injection subject and a second surface

facing away from said discharge portion;
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24
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26
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28
29
30

31

30 chanber for retaining liquid in said containers
wthin 31 a predeterm ned tenperature range. 1 21. A

woredohoaiot®r i njecting a subject conprising: 2 pCDUSTHI4IQN2781

a plurality of sources for retaining 3 liquid; 4
selectively mxing the liquid fromat |least two 5 of
said sources to achieve a desired injectate 6
conmposition; 7 supplying said injectate conposition at

a high a8 pkegsupeite aketrpasis@neestéti®pParyo injection
injection head; 9 delivering at |east one constant,

hi §hapPessuseid]l x-purdtivief mshhrife drag e tiorposy t¢eupled

ek e A PELond 30 e AP IO 0L LILECL LIS 5 SR o

ined Tn

i Nnekddegoeadlingddrdveash ghilhessQuetes Obmpbhd tPidhin
predetermned 4 tenperature. 1 23. A nethod for
inF@éﬁjdgd@QﬂﬂQHxnh&memeh@u rasp@cCl &omsili,d whejedtnion

sa'dﬁg[xin step includes adding a 3 controlled
vol'Gff€ ' of' ™ qui d fromone or nore of said 4 sources

of 1iquid £8 R M XRGHIBNIKO! dxtDtibrt he, 2548Sifed vjon
i njectate conposition is achieved. -57 WO 2004/ 101020
PCThEBRee4/£012728taihi2d. 1Aqueichdch feorid njeotditge®s within
subject as defined in 2 Caim?2l, wherein said
sufpPyrRGerBA NPAC FGERS Y aF BRENG 2Tt he desi r ed

i njectate conposition into at | east one 4 high

pressure punp and delivering the injectate 5
corposi B BftapdatRirghnpresinge at 6ubhectnicespirén inead.

L 20 ARG Lore TILEGng R SEDLEEL A, JELEno itk ning
fihtegniag the injectate conposition as it enters the
selectively mixing the liquid from at least two
of said sources to achieve a desired injectate
composition;
supplying said injectate composition at a high
pressure to at least one stationary injection head;
delivering at least one constant, high pressure

burst of said injectate composition to the subject.

22. A wethod for injecting a subject as defined in
Claim 21, wherein said providing step includes cooling
each of the sources of 1liquid to a predetermined

temperature.

23. A method for injecting a subject as defined in
Claim 21, wherein said mixing step includes adding a
controlled volume of liquid from one or more of said
sources of 1liquid to a mixing manifold wuntil the

desired injectate composition is achieved.
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10

11

4 injection head. 5 26. A nethod for injecting a
subject as defined in 6 Caim2l, wherein said

waledouaeroeng step i ncludes 7 delivering at | eaBtT/O8m®04/012781

constant, high pressure 8 injection burst to a
subject in a sealed injection 9 environment. 1 27. A
met hod for injecting a subject as defined in 2 Caim
21, further conprising at |east one of: 3 nonitoring
t heg out Puinelthdiad ¢&rpPengturengl @At subjkeastaPngeointhe in
liquid sources wwth a tenperature 5 sensor; 6
di Sprayi Y. ariheuepot seldt Beprrérpegaster sowdodesn drawing
screen to.in%%cate that the outmg.fluid te erﬁture

at

8 135 ab6ve & pr Ut BF At Red BpESati Gfal * ¥ ERp past one
angi g9 dglkaysngedeldugy Y Hia | NGELL ORI BYr stiet 0 ithe e
subject until the output fluid tenperature is equal to
llcorpbel own het predetsdr mressbwpertat i bhal ingepeiahuhead.
1 28. A nmethod for injecting a subject as defined in

2 Claim?2l1, further conprising at |east one of: -58 WO
20p4/ 104 02 tBCt/ US2004h0&278hg 3 mpnbfertngd héefined in

pressure of the injectate 4 conposition at an inlet
of CHAER| njfdet | P HeRth afidld adiWRRiNgd heSpeRssdrelodes

t he: { nj t 6 qgggg% [ O ' t i ect]
hegﬁi?%§g%§i§€§ a pré;etg?ﬁﬁéggk?%?e%%idﬂibébgggs the
presseceiod ROadA nethod for injecting a subject as
defined in 2 Claim2l, further conprising at |east

one of: 3 providing relative novenment between the

I NpeCti ANmed holdD] €6+ angesdidgl N eshib9Bchead i Befined in

between injection 5 bursts to achieve the required

in?b@imon2®osiwhmrdﬁﬂ said delivering step includes
delivering at 1least one constant, high pressure
injection burst to a subject in a sealed injection

environment.

27. A method for injecting a subject as defined in
Claim 21, further comprising at least one of:

monitoring the output fluid temperature of at
least one of the 1liquid sources with a temperature
sensor;

displaying an output of the temperature sensor on
a screen to indicate that the output fluid temperature
is above a predetermined operational temperature; and

delaying delivery of injection bursts to the
subject until the output fluid temperature is equal to

or below the predetermined operational temperature.

28. A method for injecting a subject as defined in

Claim 21, further comprising at least one of:
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6 a given injection burst; and 7 synchronizing the
nmovenent of the injection 8 subject with the

WO mjoeaoioon burst paranmeters to achieve 9 a  PCT/US2004/012781

< oy o W

o 3 o W\

10

predeterm ned injection effect on the injection 10
subject. 1 30. A nethod for injecting a subject as
defined in- 2 Caim?21, further conprising at | east

one of: 3 providing relative novenent between the

i nj ecti @dni4cibject tard sairdskijrect i i headedur i Agedbate
injection 5 burst to achieve the required injection

ef feeFPdfsgit ign @ tgiaperinlsjtectli e ymiemydon head; and
synchroni zi ng .t he ement_of the injectio 8 subj ec

Wit h théaldlzjﬁlj ecltnlgonmb)c\lj"‘rest gardet'er s t%]‘gach\?l%%e §" Etace
pr edefRydtitnesh | dhestign ehbechjrtitg intgstken adifieve a
subject. 1 31. A nethod for injecting a subject as
defoaneslg tieymi2ie@ dinmeZt icruktdyst gogssiugieng: 3

filtering each of said injectate sources. -59 WD

2004/ 101020 PCT/ US2004/012781 1 32. A method for

i nj2ect | g meshibfedorcomiestingy 2 prudvjelitngaa defined in
plurality of liquid injectate 3 squrces; 4
Seldermary mutis ORI RIRS FredeRt Mt 5
Least one i paldl )l d MARALE SOUGES, | Ba@ChheYEe;on
6 a desired injectate conposition; drawi ng t he
desiukgiddtnj &cd ake idonposddiom i éadatin Sdwasdn ObRjection
punp; 9 supplying said injectate conposition at a high
10 pradsurte t8ChReY ) EBEI sfNéaGdand Fqqtian g heton 1for
i njae%liqlte% ci%rg%%stiitoinorﬁm%ssti,t ghpers the injection head;
synchronizing the movement of the injection
subject with the injection burst parameters to achieve
a predetermined injection effect on the injection
subject.
30. A method for injecting a subject as defined in
Claim 21, further comprising at least one of:
providing relative movement between the injection
subject and said injection head during an injection
burst to achieve the required injection effect for a
given injection run; and
synchronizing the movement of the injection
subject with the injection burst parameters to achieve
a predetermined injection effect on the injection
subject.
31. A method for injecting a subject as defined in
Claim 21, further comprising:
filtering each of said injectate sources.
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12 delivering at | east one constant, high pressure 13
burst of said injectate conposition to the subject in

wddooa/1e®20 ed i nj ection environment; 15 provi di PQr/US2004/012781

relati ve novenent of the subject with 16 respect to

the injection head; and 17 synchroni zi ng the novenent

of the subject with 18 the timng, duration, spacing
and pressure of the 19 injection bursts to achieve a

pr edet enmmeedoldnjfest ii0R e c2Q@ nef beetibgecthechpkiieGhg:1

33. Anethod for injecting a subject as defined in 2

d ai m 3ProxAeiaon sai d prowd ity sodp | AéHudds: Bnjectate
coqgling each of the injectate sources to a 4
prgggf%Fﬁrned tenperature with a refrigeration system

1 34. Agerthed ko ifhectidngna sukjed asjdefiped dldhm at
2 Caim32, wherein said mxing step includes addi ng a
3 preesét enmd ned sadd contnodl edjecktate souwgmesortamaehieve

of said injectate sources . tqQq a m xing manifold
unti eﬁﬁéedSIbé§FFé&eiﬁP@@P§P§1€8ﬁposition is

achi evedy 51,60 WPL2004/LQ40P0 PCH/LIS2004/ 092781 0.6 BB o at
A nethod for i'njecting a subject as defined in 7

C diems32 onkeuptngr; conprising: 8 providing relative
novenment between the injection 9 subject and said '

i nj ecti GHPREXd"En PRtDedMIiSH &S ofic™ROShhiSPs 3t @ high

achj e reguired .inject.i [ or ¢ :
o Uon araet on By st IE e ot IR ] el  he
subijngetctas edebimped iitd on2 a6l ditmed2 e rsutthier ngerprics hgad ;
3 providing relative novenent between the injection 4

subj ect 9843 VEZIL AT riifect PBACh&ME dEPRAE2AR. | Ajickt i BHeSsuUre

bu%%&skoc%PngMf £Q§e£€£9ér89m58g§8558”t%fQﬁ&; gurjé%t in
a sealed injection environment;
providing relative movement of the subject with
respect to the injection head; and
synchronizing the movement of the subject with
the timing, duration, spacing and pressure of the
injection bursts to achieve a predetermined injection

effect on the subject.

33. A method for injecting a subject as defined in
Claim 32, wherein said providing step includes:
cooling each of the injectate sources to a

predetermined temperature with a refrigeration system.

34. A method for injecting a subject as defined in
Claim 32, wherein said mixing step includes adding a
predetermined and controlled volume of one or more of
said injectate sources to a mixing manifold until the

desired injectate composition is achieved.

-60-



10

11

[N

Ul

<N 0 s W

6 given injection run. 1 37. A nmethod for injecting a
subject as defined in 2 Caim32, further conprising:

w@2doul10@e0 ng each of said injectate sources. HCBBS2004/012781

nmet hod for injecting a subject as defined in 2 Caim

32, further conprising: 3 cleaning the injection head

and the sealed 4 injection chanber. 1 39. A nethod

for injecting a subject conprising: 2 providing a

togal.| yaenedasell Ebjedidj@rtSiyst e anthje3tconpedkirfigied in
the required process inputs to the totally 4 enclosed

i nFéetmoR2sydtEihes soppryEagda plurality of |iquid

i njectate so Lces ?‘é"-tvhi%tv%eei@%‘étiw%” sya}te 7 e

mi xi ng SaPd PG d SR édfal € VSO ces S T i Kihg g Ct+on
maBubgkdtt rRLhsgVE andesihied iHYRTt ahe pe@iRes tiection
-61 2004/ 101020 PCT/US2004/ 012781 9 draw ng the
deburedsi fjcectdtievonposi reanirado iag ectdohneastsidnen for

punp; .11 supplying said injectate conposition at a
hiahleﬁnpﬁgggéFégPo%BHSFnjection head and filtering
the 13 injectate conposition as it enters the

inéection head; . 14 delivering at | east one constant,

hi R - pr EsRFECA5IBEr SPIFC AT 7 njSECP&CE dPpasitingd in
t0c&9§m3§9le%hrkﬂerlgoﬁp§§§hﬁ .injection chanber; 17

providing a controller for storing process 18

vari abl egofradiaggireen tiikjee alovemesithjietiveeant Hd injection
controlling process variables to achieve a 20 = .
pr E4BUEBFRI mith i APéct | ow e@sien . heado dyxring hea frjection

inggggknggig%%ﬂgwé @ﬁed%@d%%%édwinjection effect for a

given injection run.

37. A method for injecting a subject as defined in
Claim 32, further comprising:

filtering each of said injectate sources.

38. A method for injecting a subject as defined in
Claim 32, further comprising:
cleaning the 1injection head and the sealed

injection chamber.

39. A method for injecting a subject comprising:

providing a totally enclosed injection system and
connecting the required process inputs to the totally
enclosed injection systém;

supplying a plurality of liquid injectate sources
within the injection system;

mixing said liquid injectate sources in a mixing

manifold to achieve a desired injectate composition;
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2 Caim39, wherein said controlling step conprises at
3 least one of: 4 adding a predeterm ned and

waeontnelobed vol une of 5 at | east one injectatBCBHUSI006012781

to a mxing manifold 6 until the desired injectate
conposition is achieved; 7 nonitoring the tenperature

of at least one of the 8 injectate sources with a
tenperature sensor linked to 9 a renotely | ocated

cont r ol dpanehyg t@ei Mdisdatedng rore ct dteu o gait drhatnto at
the injectate 11 tenperature is above a required
opefafitoRRF P¥PPtenperature; 13 del aying delivery of
injecti t e. 1 j.ec ntil,the output . .
i d T oosersiide T doimi s UE sotBhr bt the 2t 4 nian
r egesedreperat i anal itrgrperiainur @iead? MR 2004/ J0A020 the
PCT/ US2004/ 012781 16 cooling each of the injectate
SORPJESLRECaCOTPOFREACNe PRI AEdenERBEr Sher éndprhign head;
refrigeration_syste 18 nitoring the outpu

i nj ecta Saégﬁﬁéﬁgif%n 1T©Sg?é§§hr%°%?t?%%lpb&8 iR R Reure
pr esgre orensord | imkesk 40 28mBok eAPLE! Yol @%at @dibject in
control panel; and 21 adjusting the pressure of the

i npeseatled 22jeohposi thenbemteri ng the injecti on head

to achieve a .23 required ingjgtion burst pressure; 24

period!@ﬁpwﬁdﬁggeaéing?Ppﬁﬁﬁ .al'ﬁ?%nw?ﬁ8f1?§ process
| njyget honchead, 26 ﬁp&hngngQ%taehe%hbgecévbhﬁat_m4th
respect to said 2% i njection head; 28 synchroni zi ng

t he novepehtocdfiinbe ipeotson va%isbbepect wbt hatheéeve a
tiningﬁadurationh spaci,ng and _30 pressure of the

| NPEEPFGRTBAFELs 1ReCaERPBYESEULT -

40. A method for injecting a subject as defined in
Claim 39, wherein said controlling step comprises at
least one of:

adding a predetermined and controlled volume of
at least one injectate source to a mixing manifold
until the desired injectate composition is achieved;

monitoring the temperature of at least one of the
injectate sources with a temperature sensor linked to
a remotely located control panel;

indicating on a touch screen that the injectate
temperature is above a required operational
temperature;

delaying delivery of injection bursts to the
subject until the output fluid temperature is equal to

or below the required operational temperature;
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31 predeterm ned injection effect on the subject; and
32 saving the process variables for a given 33
wo mpoeaoioon run. 1 41. A method for injecting aPCUDF®0O4/012781
as defined in 2 Caim39, wherein said controlling
step further 3 conprises: 4 adjusting air pressure
delivered to the punp to 5 ensure the pressure of the
fluid at the outlet of the 6 punp provides the
16 requiredobbjegti eackffett @het hénjécsubpecClsouk4dd Ao a
met hod for injecting a subject as defined in 2 Claim
17 39pregpERERIEBAPFPEPAYatEre| Wit Rgat hef rhpetatban system;
system . ¢] eani the _injectjon system -63 WO,
18 2004/ 10?8133%%%52%&?015%@%1 43K MY hod FBPosLtion
19 inpeetkigeacsubhectowag defimed pResdudakmhddr WHEKRIN to
said controlling step conprises at 3 |east one of: 4
20 dispreperhglda tPnsiag control panehe awvdch screen 5
and initiati a ripsing operation when the control is
SRl activ%?%ﬂsggn%n ogg?atoP?egﬁHr? di § IayF%& a injectate

22 cl esnppgi €0BAT @ht@Rithle diCchr$eEee8n Bealkd ¢ bt ke o
a cl eani ng operation when the control 9 is activated

23  pyrepudpedainiectiand, bursaet hods$orefl avoring a
foodstuff conprising: 2 _providing a desjred, |iquid

24 conposi PFHRC ?%ii%d r8lEASH Phe CondiEti hgoBf the

25 Tl aNpesei&Rl RES4; 4 tenderizers, marinades, vitam ns,
mnerals, herbal 5 extracts, preservatives, fats,

26  oils, wateinganhe- i6jacciohi albgekut wank, respect to said
anti-bacterial solutions,

27 injection head;
28 synchronizing the movement of the injection
29 subject with the timing, duration, spacing and
30 pressure of the 1injection bursts to achieve a
31 predetermined injection effect on the subject; and

32 saving the process variables for a given
33 injection run.

1 41. A method for injecting a subject as defined in
2 Claim 39, wherein said controlling step further
3 comprises:

4 adjusting air pressure delivered to the pump to
5 ensure the pressure of the fluid at the outlet of the
6 pump provides the required injection effect on the
7 subject.

1 42. A method for injecting a subject as defined in

Claim 39, further comprising:

rinsing the injection system; and

= W N

cleaning the injection system.
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7 medi ci nes, and conbi nations thereof; 8 providing a
needl el ess i njection device having at 9 |east one

woewzlieospaced apart fromthe foodstuff 10 dup@¢Tygs2004/012781

injection of the foodstuff; and 11 delivering at | east
one constant pressure burst 12 of the liquid
conposition at a pressure sufficient to 13 penetrate

a surface of the foodstuff. 1 45. A device for the

coms t ol Aecherbie@imefdr ofingestibjngcta Bubkbbin =& seakFefded in
I nj ection chanber conprising: 3 a carrier elenent
|n%1®6mné2a;ﬂhﬁﬁﬂﬁﬁysé¥d LopsHpIRamSs Frp genepatsag at
a tic field, said 5 carrier tray novably
dig%%ggdég% %ESurface within the 6 injection chanber

- 64 WO 20841 4910302 PEThd32004/ A1 orf a8héi £sticll it8-cen
source exterior to the injection 8 chanber and a

fiard dpiveatanyeaopenathgebperatpbadwhen @heaicentinodt is
drége.sggrge%for nnvenegt back . and forth 10 along a
£iPSETERFeY RhP11°8°53E8ha dFfve source operatively
coupl edgi p8ay thg12 Eieghifgl ¥6nt2BheonaRield RN en
drive table exterior to and spaced apart 14 fromthe
suafidcengt ipenpnjeectieanthanbperasaion sdoondthéb control
drive table having a first side conprising a plurality
161%fa%5h%%5%%tgyf%? YeRETEPTng a second, opposite 17
magnetic field and a second side positioned on said

18 second drive source for novenent back and forth

al bhg Agnatlkedoher akl 3vorpnener Epedsey B seewprl ginge
tabl e i i cal l oypl 0 i1d_ carrier
elenent§5£%9§£%$e?h %%?%}egzqgéﬁgﬁ% %?ﬁ%%sfgb?% ﬁ?leCted
vefiodal Ipheposgrbapablerdi Sy of  flavors, colors,

tenderizers, marinades, vitamins, minerals, herbal
extracts, preservatives, fats, o0ils, water, anti-
microbial solutions, anti-bacterial solutions,

medicines, and combinations thereof;

providing a needleless injection device having at
least one nozzle spaced apart from the foodstuff
during injection of the foodstuff; and

delivering at least one constant pressure burst
of the liquid composition at a pressure sufficient to

penetrate a surface of the foodstuff.

45. A device for the controlled movement of a subject
within a sealed injection chamber comprising:

a carrier element including a plurality of
components for generating a magnetic field, said
carrier tray movably disposed on a surface within the

injection chamber;
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23 second drive table to account for vertical changes
in 24 elevation of the surface of the injection

@baabern20 1 46. A nmethod for noving an injectiBP@T/US2004/012781

subject 2 conprising: 3 providing a carrier elenent

di sposed within a 4 chanber for novably supporting a
subject; 5 providing a first drive source and a first
drive 6 table operatively coupled to said first drive
source a7 fDFstovedRRl SbORE ackicbstioaXito $ted fhiSttion
drive 8 source and said first drive table positioned
extcapinger gndo asdiid sthaldere teb s Raliafgi e lsecorebled to

dri ve source operativel 11_coupled to said first

dr PP E ot CEE aRh Loverttas 195 QGBI conpohentd forth
couplbed Lo rsaisd secandqg ve table -65 WO 2004/ 101020
PCT/ US2004/ 012781 13 for novenent al ong a second

axis, sai deveory calivel ssuppordreacaiporgnt dawplegd aco said
first Iog&p vertgﬁal 15 support position and a
seCOnEC AFgHEr S8 Fi'cP%upport 16 position and 17

provi di ng saseeord idd vehablsritdcald Yand &pace gpart

positioned on said support conponent and magnetica
19 feoupltée tsmrSaiced cdr riler el jenenitors udtatdeat, sead second

second 20 drive table is vertically positionable _
beedr $aPde PPVENGs Veribtc a1 BosT TN SHP saiRfturality

Se%%ndéﬁﬂﬂdﬁ%ytsZZfQPSiégﬁgrQLQHg S%'dééaﬁ%H} opposite
conponent. -6
magnetic field and a second side positioned on said
second drive source for movement back and forth along
a second axis,
wherein said second drive table 1s magnetically
coupled to said carrier element and wherein said
second drive table is vertically positionable on said

second drive table to account for vertical changes in

elevation of the surface of the injection chamber.

46. A method for moving an injection subject
comprising:

providing a carrier element disposed within a
chamber for movably supporting a subject;

providing a first drive source and a first drive
table operatively coupled to said first drive source
for movement along a first axis, said first drive
source and said first drive table positioned exterior
to said chamber;

providing a second drive source operatively
coupled to said first drive source and a vertical

support component coupled to said second drive table
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for movement along a second axis, said vertical
support component having a first lower vertical
support position and a second, higher vertical support
position and

providing a second drive table vertically
positioned on said support component and magnetically
coupled to said carrier element such that said second
drive table is wvertically positionable between said
first vertical position and said second vertical

position along said support component.
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