Attorney Docket No. 20747-2 PACKAGQ NG ARTI CLES, FILMS AND METHODS THAT
PROMOTE OR PRESERVE THE DESI RABLE COLOR OF MEAT RELATED APPLI CATI ONS

[ 0001] This application is a continuation-in-part of International Patent
Appl i cati on No PCT/ US2005/ 011387, filed April 4, 2005, which clains the
benefi t Provi sional Application No. 60/ 559 350, filed April 2,
2004, bo eXAﬂPE‘ﬁet - @07 Aéoh porated herein by reference in their
entirety. TECHNI CAL FI ELD [0002] Food packaging article conprising a

bl oom ng agent, food packages, and rret hods of food packing conprising the

same, are provi dEdPhﬁIIQAGiNG DRAETISO Tan | mpor t ant
quality characterisp E‘i?ﬁl-" 5E [Il’h% !%Lﬁf I l'ity. Consuners
often use col or as an | I cat or Mé?% § ss. The col or
of nmeat is related to the anobunt an state of nyoglobin in the
meat. Myoglobin is present in the nuscle tissue of all animals and
functions to store and deIiver oxygen by reversibly binding nol ecul ar

oxygen, gﬁﬁy i ntracel l ul ar source of oxygen for the
m t ochondri a urtry typically contain | ower anounts of
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t he nyodgiretineorpbiated hgreim by refencradet iertheinenti@igr of the nyogl obin. The col or

of the meat product wll change based on the anpunt of nyogl obin present
and the amount and type(s) of ligand nolecul e(s) bound to the hene binding

site. MOFECHNACARPIBED readily acts as a ligand that binds to the hene
group, permtting biological 1 Attorney Docket No. 20747-2 transport of

oxygen flPBR2} heFBrdpackagieg articte comprising ehulodming agerti foodetdckageben
and methods of food packing comprising the same, are provided herein.

BACKGROUND

[0003] Meat color is an important quality characteristic of meat that affects its
merchantability. Consumers often use color as an indicator of meat quality and
freshness. The color of meat is related to the amount and chemical state of
myogiobin in the meat. Myoglobin is present in the muscle tissue of all animals
and functions to store and deliver oxygen by reversibly binding molecular oxygen,
thereby creating an intracellular source of oxygen for the mitochondria. Pork and
poultry typically contain lower amounts of myoglobin than beef and thus are lighter
in color than beef.

N | [0004] Myoglobin includes an open bmdmg site called heme that can bind
certain small molecules, such as molecular oxygen (O or “oxygen”), or water.
Myoglobin without a molecule bound to the heme site is a purple colored molecule

.called deoxymoglobin. The presence and type of ligand bound at the myoglobin
binding site can alter the color of the myoglobin. The color of the meat product
will change based on the amount of myoglobin present and the amount and
type(s) of ligand molecule(s) bound to the heme binding site. Molecular oxygen

- readily acts as a ligand that binds to the heme group, permitting biological -



oxygen binds to the henme pocket, purple deoxynyogl obin becones

oxynyogl obin, characterized by a red color. Wien a water nolecule binds to
the heme group, the nyogl obin nolecule turns brown and is referred to as
met nyogl obi n. The bi ndi ng of carbon nonoxi de (CO can cause a red col or

simlar t hat_ pr.o e oxygen binding. Nitric oxide (NO has been
descri beéﬂog?yfggﬁegyoa%%gﬁe pi nk color in cured neat. [0005]
Hi storically, fresh neat products available to consuners have been

substantially prepared and packaged for end-use at the site of final sale.
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and preven ox%ggg contact with the nmeat until the package is opened.
Vacuum fEsraanpdoatprgserves adegiablg eolauef freshomeat pamptamotertiehave a | ong

shel f lidh&chBRABY Vol i ' | e pukpl e meat color in

the package t hat ig%gé@%é? Q%loggﬁ;é%éagp r%é@?%ﬁ%gipé%?%oﬁgpt'ﬁﬁﬁgt he neat is

exposed pagkaging tadmology carcinedequatelofresoratfaterabRomaapusipl forcalisnsi s | ess
a red color. To provide neat with the consuner
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Docket Hﬂghtzr%wangever, the shelf life for the bright red color is only about three days.
Thus, this packaging format is undesirable because the color often becomes
unacceptable before it can be displayed or sold even though the meat remains
nutritious and healthy for consumption. As a result, a packaging format that
maintains the fresh meat color for a longer period of time has iong been sought for
centralized packaging operations. Alternatively,. meat has been packaged in
oxygen barrier, vacuum bags, which are vacuum sealed and prevent oxygen
contact with the meat until the package is opened. Vacuum sealed red meat
products are nutritious, healthy and have a long shelf life, however they may resuit
in an undesirable purple meat color in the package that does not bloom to a
- desirable red color until the meat is exposed to air. Consumer acceptance of
meat having a purple color is less than that of meat having a red color. To provide
meat with the consumer preferred red color, meat has also been packaged in a
modified atmosphere package (“MAP”), wherein the meat is maintained in a
- sealed pocket containing an atmosphere that is different than ambient air. For

~ example, one such commercially acceptable MAP contains an atmosphere
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enriched with oxygen (up to 80% by volume) to better naintain a preferred
red color. One case ready MAP maintains neat in carbon dioxide, wth very
low oxygen content until just before display when the neat is exposed to
oxygen to cause blooming to the desired red color. Alternatively, the neat

can be c tact aving an atnosphere containing a snall _
concentr glg @%ﬁfﬁﬁ%%%ﬁ& de (CO (e.g., 0.4%by volune) to maintain a
preferred red nmeat color. However, while CO containing MAP can nmaintain a
shelf life conparable to vacuum packaged neat, the red col or induced by
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2004,  COHAURE reatWfatd o BBl REdNEN cobr over time. This requirement for a
headspace leads to increased package volume, increased transportation costs
and storage requirements and also limits the display appearance by making the
product less visible due to the high side walls of the container and the gap
between the film and the meat surface.

[0007] What is needed are packaging articles that maintain a favorable meat

- color, while providing an adequate or improved sheif life and meat freshness.
[0008] Nitrite or nitrate salts, such as sodium nitrite, are often used in curing
meat, and can also affect meat color. Nitrate and nitrite additives are generally

- recognized as safe for use in foods, and are commonly known preservatives used
in the curing process for products such as hams, lunchmeat, bologna and hot
dogs. Nitrite and nitrates are used to cure and disinfect meats in the meat
industry often producing a stable pink to red color in the process. For example,

GB 2187081A discloses immersion of meat in an agueous solution of sodium
chloride, polyphosphate ions and nitrite ions to preserve meat. See also McGee,
“Meat”, On Food and Cooking, Rev. Ed., 2004, Chapter 3, pp. 118-178 (Scribner,




Attorney Docket No. 20747-2 New York, NY) which is hereby incorporated by
reference. The presence of oxygen can oxidize available nitric oxide to
nitrite thus reducing its availability to associate with the myogl obin
nol ecul e. Packaging films have been described that conprise nlpr:tf_?r
nitrate ounds as desiccant, a food preservative or as a volatile
corrosi o%\?éapﬁmﬁkgpﬁfetf@?- %QJéIZa?gi ng of net alo products. Anti-fungal agents
including food preservatives such as sodiumnitrite may be applied on
various types of packaging to preserve bi odegradabl e packagi ng agai nst

pr emat ur &lewd¥bek, &Y )ousichig herebbindorpiatedby féferdrree T Ha préBan@d8A67A. Oxygen
barrier films for .acka\%iﬂag food products can contain a nitrate salt as a
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Bl (Cort e _Corp.‘})/ and EP 1 138 478 A2 (A cel hem C ( d.). None of
t hese bd’f"ﬁ?“éra“fﬁ Qe barsien material or otherdeyerpsa inultilayenfim saswgiselosedin t e or
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(WITT ag@handier) 8,d8% 040 BUIS7 & &), Bloare ' Erianaler); 6465,905 {Ohtsuka),
and 6,942,909 (Shirreli et al.), U.S. Published Patent Application No.
2005/0019537 (Nakaishi et al.), GB Patent No. 1,048,770 (Canadian Technical
Tape, Ltd.), and EP Patent Nos. EP 0 202 771 B1 (Aicerro Chemical Co. Ltd.),
and EP 0 662 527 B1 (Cortec Corp.) and EP 1 138 478 A2 (Aicélfo Chemical Co.
~ Ltd.). None of these barrier films teach a meat-contact portion comprising a nitrite
or nitrate material adapted to maintain desirable coloration of a meat product.
. [0009] in many packaging applications, such as vacuum packaging, heat
sealable food packaging films are desirable. The packaging can be made from
heat sealable films. A typical food packaging bag, pouch or casing can inciude
| one, two, or three sides heat sealed by the bag manufacturer leaving one or two
open sides to allow product insertion. A typical food container may include a
formed tray with a heat sealable lidding film sealed to the tray. See, e.g., U.S.
Patent Nos. 5,058,761 (Williams); 5,558,891 (Lawless et al.); and 7,017,774
B (Haedt). | |



Attorney Docket No. 20747-2 [0010] Shrinkable filnms, bags, and casings al so
have been used to package fresh, frozen and processed neats for whol esal e
or retail sale and as processing films for cook-in applications and

post - cooki ng pasteurization processes. Meats cured with nitrites and/or
nitrates ave ed_in shrink films. See e.g. U S. Patent Nos.

6, 815, ozé\ 'i%&yaﬁR&‘é?\f%%ﬂ 78 777,046 (Tatarka et al.):; 6,749, 910
(CGeorgelos et al.); 5,759,648 (Idlas) 5,472,722 (Burger); 5,047,253 (Juh
et al.); and 4,391,862 (Bornstein et al.). [0011] What is needed are

packagi niP0si0ddudihwinkablsrfilms, bags] apeicdetrigsoalio have biBR LY 1e Pacftﬁ 3 acont aglt
e e daesiranl e

portion rising a, materi adapted to maintain or pronp
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product in a rﬁ}éjfit&d; oxygen environnen cont ac ayer has a
food com@Eple rab!ﬁ CCP'@%fpn@f@dWO@iﬁb@fcomhamhngl feod procuanteapecially h at
| east afpRkthel of a surface of the myogl obi n-containing food product. The
myogl obi n-contal ni ng food product may be a fresh neat product. The
nyogl obi n bl oomi ng agent is selected fromnitric oxide donating conpounds,
car bon nonoxi de donati ng conpounds, nitrogen heterocycles, and sul fur
nmonoxi dSUMNMHKRYIg conpounds. 5 Attorney Docket No. 20747-2
[0012] In a first embodiment, a food packaging article is provided. The food
packaging article comprises a food contact layer comprising a myoglobin
blooming agent and an oxygen barrier layer. The myoglobin blooming agent is
selected from the group consisting of nitric oxide donating compounds, carbon
monoxide donating compounds, nitrogen heterocycles, sulfur monoxide donating
compounds, and nitrous oxide donating compounds.
[0013] Ina second embodiment, a food package is provided. The food
package has a myoglobin-containing food product with a water content of at least
5 weight % and a container comprising a polymeric film having an oxygen barrier
layer and a food contact layer comprising a myoglobin blooming agent. The
container encloses the food product in a reduced oxygen environment, and the
food contact layer has a food contact surface, at least a portion of which is in
contact with at least a portion of a surface of the myoglobin-containing food
product. The myoglobin-containing food product may be a fresh meat product.
- The myoglobin blooming agent is selected from nitric oxide donating compounds,
carbon monoxide donating compounds, nitrogen heterocycles, and sulfur
monoxide donating compounds. '



[0014] In a third enbodi nent, a nmethod of pronoting a desirable color on
the surface of a nyogl obi n-containing fresh neat product is provided. The
met hod conprises supplying a container conprising a polyneric film having
an oxygen barrier layer and a food contact |ayer, providing a

nyogl obi ng.cont apni | freﬁg nmeat product having a water content of at | east
5 wei ght %}gorﬁ%beﬁﬁ%ﬂ?-i 4’ nyogl obi ri- cont ai ni ng fresh neat product

wi th a nyogl obi n bl oom ng agent to produce a nyogl obi n-containing fresh
meat product having less than 0.5 weight % sodium chloride. The myogl obin
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free environment for a time sufficient to allow the desirable color to appear. In

other aspects, the polymeric film comprises the myoglobin blooming agent, and

the method further comprises packaging the fresh meat product in contact with the

food contact layer.

[0015] The articles, compositions, films, packages and methods provided

herein are useful to provide packaged fresh, frozen, thawed, processed and/or

cured meat products having a desirable surface color, such as red for fresh

ground beef.

| BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS
[0016] Fig. 1 shows a cross sectional schematic of a first exemplary muitilayer
film.

'[0017]  Fig. 2 shows a cross sectional schematic of a second exemplary
multilayer film.

[0018]  Fig. 3 shows a cross sectional schematic of a third exemplary multilayer
film.

[0019]  Fig. 4 shows a cross sectional schematic of a fourth exemplary

‘multiiayer film. |



a barrier filmoverwap. [0021] Fig. 6 shows a top view of a vacuum skin
packaging fil menclosed neat cut. [0022] Fig. 7 shows a cross sectional
schematic of a nmeat in a pre-forned container. DETAILED DESCRI PTI ON OF

PREFERRED ENMBODI MENTS DEFI NI TI O\IS [0023] In-accordance with the present

i nvention, a "packaging article" refers to an object of manufacture which
can be i ﬁ@ﬂ'@%@@%ﬂ%ﬂ\’%m@tﬂ-% g., monolayer or nmultilayer films,

nonol ayer or nultilayer sheets, containers, e.g., bags, shrink bags,
pouches, casings, trays, | idded trays, overw apped trays, form shrink

packages[00204 uurRigks 8hpwe lagress Sébﬁbﬁa\l\%éﬁerﬁéﬁé@ﬂﬁ ?neét r&%hfﬂ?ﬁ@g gf;%g Jﬂgf/ kages,

packagi ng | nserts or conbinations thereof. It wll be appre t hose
ski |l ed 2ibAMerJImQverweap. i n accordance with the present i nventi on,

packagi n i cl lexible, riqi or.se i.d terlals and
may be heat th’IF(I":l Péovg% ré%p %ea% OFér\}lagH?'gas"ﬂT PRYIRYNY m%ﬁcbf%mﬁ In
di scussiecgf. pl astic fil m packagi ng, various polyner acronyns are used

re | i sted below. Also, in referring to blends of polyners

here|n
col o %2§?W|I 9.7 shaws aigoshapetional sehematieeofemeatima pre-formes | ef t - and
rlght of edi8inefol on are blended. In referring to filmstructure, a slash
"P will be used to indicate that conponents to the left and right of the
slash are in different |ayers and the relative position of conponents in

| ayers | i f.the slash to indicate filmlayer
boundar @%Tﬁﬁﬁ@%#@@gﬁ&ﬁ%ﬁgﬁgﬁ&ﬁ@ﬁé\ﬂ% ODIMENIES EAA - Copol yner of
et hyl enﬁjvm t h acryl ic acid EAO- Copolymers of ethylene with at |east one
a-ol efi NONSopol ymer of ethyl ene with butyl acrylate EEA- Copol yner of
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multilayer films, monolayer or multilayer sheets, containers, e.g., bags, shrink
bags, pouches, casings, trays, lidded trays, overwrapped trays, form shrink
packages, vacuum skin packages, flow wrap packages, thermoformed packages,
packaging inserts or combinations thereof. It will be appreciated by those skilied
“in the art that, in accordance with the present invention, packaging articles may
include flexible, rigid, or semirigid materials and may be heat shrinkable or not, or
oriented or non-oriented.
[0024] In discussing plastic film packaging, various polymer acronyms are
used herein and they are listed below. Also, in referring to blends of polymers a
colon (:} will be used to indicate that the components to the left and right of the
colon are blended. In referring to film structure, a s_Iash “f" will be used to indicate
that components to the left and right of the slash are in different layers and the
relative position of components in layers may be so indicated by use of the slash
to indicate film layer boundaries. Acronyms commonly employed herein include:

EAA - Copolymer of ethylene with acrylic acid

EAO- Copolymers of ethylene with at least one a-olefin

EBA- Copolymer of ethylene with butyl acrylate

EEA- Copolymer of ethylene with ethyl acrylate

EMA- Copolymer of ethylene with methyl acrylate

EMAA- Copolymer of ethylene with methacrylic acid



EVOH - A saponified or hydrolyzed copol ymer of ethylene and vinyl acetate

PB - Polybutylene-1 (a butyl ene hormopol ymer and/or copol ymer of a major

portion of butylene-1 with one or nore a-olefins) PE - Polyethylene (an

et hyl ene honopol ymer and/or copol yner of a najor portion of ethylene with
PP - Pol ypropyl ene honopol yner or copol yner PET -

one or re a-olefins) ol )
Pol y (e%‘ioéfﬂﬁ’ PeskgiiNn044@y2 PETG -~ gl ycol - nodi f i ed pol yethylene
terephthalate PLA - Poly (lactic acid) PVDC - Polyvinylidene chloride
(al so includes copolyners of vinylidene chloride, especially with vinyl

chlori de and/ &VAveCbpblyarsrf atey/ldidWith vitlysAcdigfeer red to as saran. [0025] A
"core layer," sed herein, refers to a | ayer positioned petmgen and in
contact with E%"Za@t SERAMT rhyicaglyred copupeer ahethylenerardayieyl, dcetateus ed

in i | f I . 027] . The term
Mexterior |ayare PEBRLIERET et hotPoBiaiat i cbBlier S maick of

filmor peidnct buBdenedanith ene anntt erdiefind)ayer can formthe exterior
slurface gf a e 5 | ayer of anot her package

c e that contacts the exterior pa _ _
during overl ggﬁhﬁéyﬁb¥§”§é§niﬁ%ﬂ%‘?e mingggmid/q%gyﬁﬂ?mﬂﬁ% n'g rer| or
| ayer' r | 1.he: _ _
prgduct.%@?ﬁggﬁle&é@?ﬁh?ﬁ%ﬁ@?%%rmFgrms the interior surface of an

encl osed packBBe.PGMifopmleeeifmmdrm}ﬁnenmdmlym@- food-contact |ayer and/or
in, the term"barrier,” and the

: .00 As ed here
;Efagga'l' 35 r :%ﬂ'fﬁé\f ?e%ﬁgggneéér%pﬂg@?qtgi films and/or filmlayers, are used
ith referen 4 hodi | ' ‘ayer to serve as a
\tl)marri rer to oﬁ?-g(r; n%?ce(ﬁggdédelgé{%?Bi‘yrgltﬁsytléu@e@i?%ggél?}é% used herein, the term

"cel lul ose" i Aisdply dacticpcidy any natural or synthetic materi ?Ih .
e like,

rererably oaiTorodray TR, criofdel sk B RS BoBpyMars of wirpiiensoet at o, 5
At t or neychianidec espleciaB®ovitiivihy! chioride and/or methyl acrylate (MA)), also referred

to as saran.

[0025] A “core layer,” as used herein, refers to a layer positioned between and
in contact with at least two other layers. ‘

[0026] An “outer layer,” as used herein is a relative term and need not be a
surface layer.

[0027]  The term “exterior layer” refers to a layer comprising the outermost
surface of a film or product. For example, an exterior layer can form the exterior
surface of a package that contacts the exterior layer of another package during
overlapping heat sealing of two packages.

[0028]  The term “interior layer” refers to a layer comprising the innermost
surface of a film or product. For example, an interior layer forms the interior
surface of an enclosed package. The interior layer can be the food-contact layer
and/or the sealant layer.

[0029] As used herein, the term "barrier,” and the phrase "barrier layer,” as
applied to films and/or film layers, are used with reference to the ability of a film or
film fayer to serve as a barrier to one or more gases or moisture.

[0030] As used herein, the term “cellulose” is used to include any natural or
"synthe'tic material comprising paper fibers, wood fibers, wood pulp or powder and
the like, preferably cellulosic fibers such as rayon, lyocell, cellulose acetate,



cel lul ose carbamate, and deacetyl ated cel |l ul ose acetate, and regenerated
cellul ose, e.g., cellophane. The term "nonwoven" as used herein refers to
nonwoven papers, fabrics, or textiles and includes spunbonded webs, dry |ay
webs, and wet |ay webs. Nonwovens are nmade from natural or synthetic fibers

bound together in a web. 1] The term "nanoconposite" shall nean a
m xture ﬁgfnqyré?‘ﬁhféﬁoazokg?%ner, or copol ynmer having dispersed therein a
plurality of individual platelets which my be obtained fromexfoliated

nodi fied clay and having oxygen barrier properties. [0032] The term
" adhesi veelluges carbamate,iand dgemetylatedfazilalose sttty cindregenbeité@l  pl aced on

t te, t hesi f that | t th
curt ace. ORI 7., SSIBHBER. Trioloan dnaus st as wrdbiverS 0 |ayers of a
mul i | ayenkeven papera! BbRbe ditexi ahdiitidad ohtigl websalih Mgy Lo each

ot her and prevent undesirable m nation. Unless otherw s di cated, an
adhesi vewebg.eind wehlayavebsaNpnswivens bee oadedsor inaturahat symtiesticiisere desi red

| evel of ﬂﬂﬂ? i i t,he one or nore surfaces in contact with the -
adhesi veb ayetr%g%&e\gr"% glwet@t ionally, an adhesive |layer placed between a
first | 4peB1hnd Thetemnanctofipdsitedstiall %bbﬁ%ixtﬁgbltﬁbﬁ%luﬁ@%” S€

p

conponents of both the first l'ayer and the secon ayer to r onot e
si nul t arRAABen M copslymsr hayingdipeerised thergi a plursiity lof individialgtiatelgter and

t he sec : ' | f 1 hesi ve | ayer. [0Q033], As used
her ei n, q’?‘ﬁgh %ﬁérl%géegb%grgéﬁﬁ{)g'y%#gf&e@gycﬁﬁ%% Qy@pﬁﬁiaw{éaqug%a ar}'%ryer ," and
"seal antpropgdies refer to an outer filmlayer, or layers, involved in the
seal i ng e fjlm tp jtself; tg another filmlayer of the same film or
anot her [8{’#? ihﬁﬁ‘?ﬁm ?%dhgﬁbfteﬂéyerarqri e daygmi’ ceferstnaiayer or matedalg. . a tray.
I n genen ' i h-Qr.: a uit abl e

t hi cknes?Z‘%"eﬁfg’fOE??&m%? Ié@fgﬁ%gﬁ%ﬁgﬁei tﬁé%@]h 8§lt°h2éf$rﬁ7tﬂ%¥%q¥taz’8heror anot her

| ayer. \Butfacee&peferanly, atheehgdayda\drapositioned ibetwy@etws Rgkrs ofs opposed to
.generally refers to the

 nter ! o iRYaLuHY o RASE S Rl Bers eosidteraimbiets sagpather saent |y can
Contact e oas MRS e e FRgiPRLI O Ao bORPC] 7.
t he por fRBMaYE anysadtells eagnpesiion tiat pravidesadasired levehokadiebioresth9
the one or more surfaces in contact with the adhesive layer material. Optionally,
an adhesive layer placed between a first layer and a second layer in a multilayer
film may comprise components of both the first layer and the second layer to |
promote simultaneous adhesion of the adhesive layer to both the first layer and
the second layer to opposite sides of the adhesive layer.
- [0033] As used herein, the phrases "seal layer,” "sealing layer," "heat seal
layer," and "sealant layer," refer to an outer film layer, or layers, involved in the
sealing of the film: to itself; to another film layer of the same film or another film:
and/or to another article which is not a film, e.g., a tray. In general, the sealant
fayer is an interior layer of any suitable thickness, that provides for the sealing of
~the film to itself or another layer. With respect to packages having only fin-type
seals, as opposed to lap-type seals, the phrase "sealant layer” generally refers to
the interior surface film layer of a package. The inside layer frequehtiy can also
serve as a food contact layer in the packaging of foods.
[0034]  “Food contact layer,” “food contact portion” or “food contact surface”

3 refers to the portion of a packaging material that contacts a packaged meat



Attorney Docket No. 20747-2 product. Preferably, the food packaging film

I ncl udes a food contact |ayer conprising a bloom ng agent in an anpunt
effective to pronote or preserve the desirable appearance or color of the
meat product. [0035] "Polyolefin" is used herein broadly to include

pol ynmers ,such pal yet hyl ene, ethyl ene-al pha ol efin copol ynmers (EAO,
polypropfﬁgﬁyﬂf BFKAS INQ@R87472nd et hyl ene copol yners having a majority
anount by wei ght of ethylene polynerized with a | esser anount of a
conononer such as vinyl acetate, and other polyneric resins falling in the

"ol ef i n" pfathicty Pedferssily, itbefdoahpadReiging fifv inslubiey a ib6d eBARICPayar vari ety of
processes wel | in the art including batch and continudous processes

. kno . A
using si AgMer '3@96?95@06}'“% 8genp iam arewifestive fapiomote o pressive dirl
il di 2edoSiRsbio bABEaRAte 37 CoRN Bf e MREEpARLA VSIS Tnol uding Tor exanpl e,
het er ogeneous and” honbgeneous systens ah regler, Phillips, netallocene,
si ngl e s[G0854nd "Polystefial iseusagkinsret hrozatyetoyistiadé ponestseachaky mer s havi ng

or  subsPaliEuIeS et abbs Bitnotinmes, B periprpviene. sobbalme,
ol ecul aandvettidne EBROIMAES ng Oﬁﬂ%ém-b{?’ﬁ@ﬁﬁfﬁﬁgﬂgﬂepr ocesses

chosen for their pmanufacture i'n accordance W I'ngs of the
pol yner Rely@erized sdh a lessgreaamourinef'a cambhemeasect as vimybatatars, antdose basi ¢

Poropol yane® PRSARIRTREND Sl hesatelE” BarihcciasShratonnifi o IRtes mapar t al 1y
anor phouse mmdaria?gip%d%séémmrioimﬁﬁlnﬁﬁéﬁﬁ ‘%'?B‘SQ%?E";‘PM of between

0.915 to 0.970 g/cn8B. ~relative crystallinity o ene i s known

to aff ec‘iorlt‘f‘k‘o\ég%qc@éﬁei)ﬂﬁﬂﬁﬁn%.Stém%d onaeqysntiabregicteae, slupwr salufidrexi bility

and hi ghyddna L& | Line. phase inparts hi gh

sof t eni nhdgﬁ ten%%?giﬂl??gﬂggedﬂ%:sgq% i(p%‘? 8{%@%@?"’1@&'5%@9@&1%8@5? %yl ene is

gener al lheteregeneeds aind asrﬁd@hede@Sj/ét!émsl‘mwzi@gwmphiﬂigg, hRtalRcehystal linity
ith a density between about 0.96 to 0.97 g/cnB. Mbst

f 70 to.9 t )
gormer c?Sén@%psﬁ%%?‘ﬂfé’g%wéwn@#@écﬁausmﬂ prodiéeshrelymers baviogopol yner but
[ t d t ' ' T
Subst 1 Crerent dombihafiofy of SroBeRfss Al Esiyiners Ay tebfitlahthed 80Ny 1 enes.
Also, cénhstantially jnearainddbe brandhing, disparsity nd quenigeymbleeliladeveigrither

substit ll’l?éu v%c_’dé%séntrn%dﬁjpcoendthgypa?g %lt rrsr%rnldzp%ci:gsns'es%rh%ggrr}] i1’(:?r h\éviirt nalkyl
manufacture in accordance with the teachings of the polymer arts.
[0036] “Polyethylene” is the name for a polymer whose basic structure is
characterized by the chain (CH,—CH,-),. Polyethylene homopolyfner is
generally described as being a solid which has a partially amorphous phase and
partially crystalline phase with a density of between 0.915 to 0.970 g/cm®. The
relative crystallinity of polyethylene is known to affect its physical properties. The
amorphous phase imparts flexibility and high impact strength while the crystalline

~ phase imparts a high softening temperature and rigidity.

[0037]  Unsubstituted polyethylene is generally referred to as high density
homopolymer and has a crystallinity of 70 to 90 percent with a density between
about 0.96 to 0.97 g/cm®. Most commercially utilized polyethylenes are not
unsubstituted homopolymer but instead have C, -Cs alkyl groups attached to the
basic chain. These substituted polyethyienes are also known as branched chain
polyethylenes. Also, commercially available polyethylenes frequently include
other substituent groups produced by copolymerization. Branching with alkyl

10



10 Attorney Docket No. 20747-2 groups generally reduces crystallinity,
density and nelting point. The density of polyethylene is recognized as
bei ng cl osely connected to the crystallinity. The physical properties of
commercially avail abl e pol yethyl enes are also affected by average

nmol ecul ar i ght. apd nol ecul ar wei ght distribution, branching |ength and
type of MF&Yh@ﬁE@.NT-W@F-@eOpI e skilled in the art generally refer to

several broad categories of polymers and copol ynmers as "pol yet hyl ene. "
Pl acement of a particular polymer into one of these categories of

" pol yet hyreuss' gereerallecpdecet v rtsipsthl BeRsit i i p hyl ene"
and often aidi t] oyrial reference ty(; thg| %ﬁg%g@li%p%ﬁf'cznfggenﬂﬁmde
si nce t hEOBGveHbY QN ISrreengniéed pribeing elnsely egnaectet th thnciystadinityr idteal | i nity

d d ' i r.al ed is non cific tqg.a
compound "L CAThrapeies of cotndl ) S BINYE R hSHRAE TS0 PiC RS of 1 en
| ncl udesaveyage moleoplak yweight amddnoleralay Wight diRBXt o, BFarforiplehgth Bh@h

density" | et hyl.ene, (HDPE) is ordinarily used in 'the art"to refer to
both (a) “ﬁ’%r%p%’lbéhé'ﬁgtsof densiti es between about 0.960 to 0.970 g/cn8 and

b e - ' | 1y, 1-but
L hexener o TS SR NG oA, RSt tlseydphiBuuty Palidorigpee ™
i ncl udesPP¥MeRe AR mﬁelyw:etmalzi"pglb/ethy(ﬁnel?hﬁiédemﬁer’ftwg ﬁéiii?hf&ﬁﬁé]y%d is al so
id to ;. [ , ' " t enes.” In confrast to
HDPE, %‘8@‘28"‘%%{%% belBcias "ealvethylenstis aouanty basiecrupam e depsiteul ar
I ght hgd " Whi | jalty.polymers
having & mch b ey e ot Saaadl otetent e RSOkt Er:  Fore
[0040] H¥A%[MRgle Eince thecproeess often geteanyiirescthewldgreder bisedhingn! ess i ndi cat ed

h i hyl h | I 1. | f
ot hyl encstafinlif ot dos " S05raP TEE RUeRG RN e pSe0ds AonsRemit 0 @ gar d o
the pregompowd butlrefens instéad 108 rhrgeot conBESora W&Sranbgggﬁfeb eiﬁﬁg{jggr br oad

?LEEE;?qf%éﬁgﬁg%ﬁbgﬁgggﬁﬁégﬁﬁﬁhggﬁfL?ZﬁgLga Lgﬁ%ggrih;¥s havi ng dgggities
the o o (o b er i ek ByathyiBoruORE) R brbiatuuiediner 2 ©
the art to refer to both (a) homopolymers of densities between about 0.960 to
0.970 g/cm® and (b) copolymers of ethylene and an alpha-olefin (usually 1-butene
or 1-hexene) which have densities between 0.940 and 0.958 g/cm®. HDPE
includes polymers made with Ziegler or Phillips type catalysts and is also said to
include high molecular weight "polyethylenes.” In contrast to HDPE, whose
polymer chain has some branching, are "ultra high molecular weight
poiyethylenes" which are essentially unbranched specialty polymers having a
much higher molecular weight than the high molecular weight HDPE.
[0040] Hereinafter, the term "polyethylene” will be used (unless indicated
otherwise) to refer to ethylene homopolymers as well as copolymers of ethylene
with alpha-olefins and the term will be used without regard to the presence or
absence of substituent branch groups.
- [0041]  Another broad grouping of polyethylene is "high pressure, low density
polyethyl_ene" (LDPE). LDPE is used to denominate branched homopolymers
| having densities between 0.915 and 0.930 g/cm®. LDPEs typically contain long
~branches off the main chain (often termed "backbone") with alkyl substituents of 2
to 8 carbon atoms or more. '
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to 8 carbon atons or nore. 11 Attorney Docket No. 20747-2 [0042] Linear Low
Density Pol yethyl ene (LLDPE) are copolyners of ethylene wth al pha-ol efins
havi ng densities from0.915 to 0.940 g/cnB. The al pha-olefin wutilized is
usual |y 1-butene, 1-hexene, or 1l-octene and Ziegler-type catalysts are

usual |y | oye al t ho Phillips catalysts are also used to produce
LLDPE hZ\rﬂ%ﬁ@%ﬁgﬂéWti%‘%Lﬁf’"ﬁr‘% hi gher end of the range, and netal | ocene and
ot her types of catalysts are also enployed to produce other well known
variations of LLDPEs). [0043] Ethylene a-olefin copolyners are copol yners

havi ng al0@42]y| drieears.aw Demisity Polyestio/ens (LLOXRE VA dopRfynibrsibf @A/ 18He mor e

al pha ol Wlhgﬁ su_c[%}gas oc%\%(r}?-lh hexene-, or butene-]1'as a mnor conponent.
EAOs i nclid@ RS OIRING havingdensitios frase 0.94 5000 940 mem®. afte plaketalein s and nay
be made ysliZag ig usaal I é‘,m‘e I | ncl udi net al | ocene,
single-site and ucg?\glﬁégiuﬁée%eﬂg@onet l‘ér 2%5%@%%@2?%&”3@ g€ Natt a
and Phi | Usyllycemployed ¢altjoaghaPhilips gataystDanshlsy URetie pydiwra LOMRIEPE) whi ch

[ I | " UL . [ | yet hyl " (ULDPE [

copol yrefa b deprlibt AL bigher rdbt Eieabinge, o matalpoens sndrbertyhexene or

1- oct foaurt 0Ty \ ' s ' hi gh
deg(r:egng(f) Ii?\lgg?ia{rs of gﬁﬁcﬁrtgméﬂciﬁgﬁ%B'J‘Qﬁ‘f’:”ﬂ%ﬁg'%?'%ﬁ%f@/‘agﬁsﬁhe' Igong

si de br a0l cEidene pralefin copolyDRE: aldovepotymers\iaRis ah aite/ldre\es adensi ti es
whose t ext d | are hereby incorporated by reference 1nto the

pr esent m&%bggompr%sammﬁﬁiang reaylbasnade Lising a tamizty 6f 900 g/ cnB
bl ends. S onai Tk CRaTEARBLSng mEERtols S R0 AvRag: 11 i e Tor |

packagi rgpoapgiry catalystssad well asdedlosNattarpduetilipd TakM4ts! y, fresh red neat
the term™nodified" refers to a

e calO0RRh y oY Pa-ow gt BiolieRtudeing (WHOPE DG ety alladc U bowonal |ty
S50, % PP RonE! (L) CompfEQL O s 1 o HhaSAM Sph & 1t acon <
olefins, usually 1-butene, 1-hexene or 1-octene and are recognized by those
skilled in the art as having a high degree of linearity of structure with short
branching rather than the long side branches characteristic of LDPE. However,
VLDPESs have lower densiti_es than LLDPEs. The densities of VLDPEs are
recognized by those skilled in the art to range between 0.860 and 0.915 glem®. A
process for making VLDPEs is described in European Patent Document
- publication number 120,503 whose text and drawing are hereby incorporated by
reference into the present document. Sometimes VLDPEs having a density less
than 0.900 g/em? are referred to as “plastomers”.
[0045]  Polyethylenes may be used alone, in blends and/or with copolymers in
: both monolayer and multilayer films for packaging applications for such food
products as poultry, fresh red meat and processed meat.
[0046]  As used herein, the term "modified" refers to a chemical derivative, edg.,
one having any form of anhydride functionality, such as anhydride of maleic acid,
crotonic acid, citraconic acid, itaconic acid, fumaric acid, etc., whether grafted onto
a polymer, copolymerized with a polymer, or otherwise functionally associated
with one or more polymers, and is also inclusive of derivatives of such
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a polymer, copolynerized with a polyner, or otherw se functionally _
associated with one or more polyners, and is also inclusive of derivatives
of such 12 Attorney Docket No. 20747-2 functionalities, such as acids,
esters, and netal salts derived therefrom Qher exanples of comon
modi fi catjons e acryl ate nodified polyol ef| ns. [0047] As used herein, )
terns |déWPf aﬁgdfﬁﬂm Hich as, e. g., "polyanm de” or "polypropylene,
are inclusive of not only polyners corrpri si ng repeating units derived from
nononers known to polynerize to forma polynmer of the nanmed type, but are
al so i ncfursitiopaliffesc sutinasecils, estevsi‘lalnd&ﬁem*sélltslﬂém@df therbfe. OfRell 1 ed

d d tion of a mer after its .
Bgl ig ;S?g?al glgs%/céj CQH%”‘PUH%{ '%?é'bﬁgﬁé%awdﬁtem@? @ﬁobﬁlbﬁgst he pol ymeric

hai n. [ 0. iscl usi.ye, of
bl ends o Aucn ™ Gsed Sarh, G e AMEBONELS Pf 8 S FRLARRS " ny1 on
pol ymer Omimﬁpylene aaepm:lqmm dmct@mll}&pdﬂyﬂ@réﬂC@mgﬂéﬁgﬁi%eﬂ?geu?ltgrm

h
R0l yam Ve A A8RcER i fhpol &"mxeb‘é%?éaérm%ﬁo%mw@ thanpmed | nkages
spROo I nyl on
geglgr?l: \)/\%yl gﬁbgﬁeﬁﬁ%@om ﬁéﬁnﬁ%ﬂﬁﬁﬂé\/lﬁ% Maésq??tl tu éiﬂ%@% I ncl udi ng

difiedisdymerst made b ba demvdlzaaemn a. oseneraﬁeglts Mbdern Pl astics
atility Beves 7 a0 oar 555 (McGrawHill, Inc.

34 37. an
Eg??/)cl \aﬁ%i el é%g{? ?‘ﬁ%@%ﬁ%’?ét@ﬁu or TiGtes alo ey%ﬂW'H@BC shainpr ef erabl y’
sel ect edﬁirt!mrrrmré Otlérmgfﬂmﬂmﬁg 9§W§%ré Q[so‘%ﬁ@luhﬁeflff("ﬁ'lléﬁﬂ I’gsru%['lc' es

intended for use in processjn ng, packagl ng 0049] The
term " nylAYNers U@é‘ﬁt%F@m Rﬁﬂéﬂ@@ QOIYD‘IIQ?’ Epécmyflonablymefbrrwn‘efm*ttoc

| yam ei,t her i.n cr | 1ine,
gce)my-crsé;?gy?ﬁ]&?{mmahﬁﬁ@ §6Iﬁeﬁr¢$&)ﬁ§/ ANddEsontainpg Hgﬁm%nce of the
anm de grofureSONeteof.t i s |ntended to refer to both poI yam des and
co-poly ol yam de" or "nylon" enconpass both

pol yrer iﬁbg@p ' 882%]“? ﬁﬁ&%" Iﬁieﬁ?rqfn‘;%l ngh\;aalef:m@rrwemmrmimermws
capr ol agnftle "Wné@é‘s (- @@mﬁ@r WhicH & uglam@ptﬂglrxglgbgﬁr cﬁ%nwgﬁ% gpol yner s

derived fromthe  copoly fization rol'actam w r whi ch
when pol‘§yieri esins which are well known polymers having a multitude of uses including

utility as packaging films, bags, and casings. See, e.g., Modern Plastics
Encyclopedia, 88 Vol. 64, No. 10A, pp 34-37 and 554-555 (McGraw-Hill, Inc.,
1987} which is hereby incorporated by reference. Polyamides are preferably

selected from nylon compounds approved for use in producing articles intended
for use in processing, handling, and packaging food.
[0049] The term “nylon” as used herein it refers more specifically to synthetic
polyamides, either aliphatic or aromatic, either in crystalline, semi-crystalline, or
amorphous form characterized by the presence of the amide group -CONH. ltis
intended to refer to both polyamides and co-polyamides.
[0050]  Thus the terms "polyamide" or “nylon” encompass both polymers
comprising repeating units derived from monomers, such as caprolactam, which
polymerize to form a polyamide, as well as copolymers derived from the
copolymerization of caprolactam with a comonomer which when polym'erized

‘ alone does not result in the formation of a polyamide. Preferably, polymers are
selected from compositions approved as safe for producing articles intended for

use in processing, handling and packaging of food, such as nylon resins approved
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al one does not result in the formation of a polyanm de. Preferably, polyners
are selected from conpositions approved as safe for producing articles
i ntended for use in processing, handling and packagi ng of food, such as
nylon resins approved 13 Attorney Docket No. 20747-2 by the U:S."Food and
EXUg Adm,ni strafi rovided at 21 CFR 177.1500 ("Nylon resins"), which

| ncorﬁwroé’[‘% H@'?%’FNP t%mf%T?erence Exanpl es of these nylon polyneric
reS|ns for use in food packagi ng and processing include: nylon 66, nylon
610, nylon 66/610, nylon 6/66, nylon 11, nylon 6, nylon 66T, nylon 612,

| 12 bhS6Fad] any Dong Adffnistratiom pAfidatvatrn 6ER § 1771500 nyl on
oL bym o my n'm%ll T di scloged at 21 CFR q?? 1500 ( arrpl es of

g/ﬁc?lh po Ion % h'gﬂéﬁ 'Ué%rpt‘?ﬁtﬁﬁ FWIf?fﬁﬁ'ﬁﬁc%\nﬁxﬁmplﬂswf?h?ﬁsnﬂhzals tgose
etra yl en
i pan 425 g’ﬁ{éﬁc’t'gﬁ'“grfs‘ e PiTB0d brBading Bl Bode i Bk e hugTBe: 1y o
adi pam déylpn G’NBI oplog, %/Eti)‘(q:)miyio(ri”?’ﬁama’ylhgﬁenﬂymnmn @h@ﬂ%{oﬁy%ngn 6, 10
aca
(et a4 7R A/ /05 hioD ASa BYN e B hmmlsnid L BratipaiR) )
nyl on 6, w|6n(1m1 aﬂ&@%@ﬂ‘elmld%% e@détpf‘l”tﬁﬁ ¢ 97£280! B %aﬂ-@% s of Y 06/ 610

(e.g., manufactured con ensatlon m xtures o0 salts and
nyI on 61!@9'5%@!‘1%5 mﬁlydg mySndmmediymery and) Copmiwmvefsasmarr a@tFmsetémected

| enedi.am ne and azel ai c
o) rorann el R EEEAMER 28 ol EBAmeliycns AYPATIGe D cdahp and
copol yndpelwapmlacttanﬂSnﬁldi}?BMpo!ﬂﬁ%ﬁeﬂhQIéﬁﬁead?ﬁarﬁi&%pt ﬁgﬂ‘n @gor phous nyl on
copol yrer t he term "anorphous as used herein an’absence of a
regul ar PRVEEMREhYiess Aonanediagidemtnylon Grﬂlﬂl(@olyl(lw(ametbwleual ts of

i monsi oes eI B/RAES 2 L[Sl o fbeny bl o a3 °Se .
See, Ar(pokymamollotaymmosiodeEan@dihﬂmy fyiin B8Ie (RIy(REXAAE ﬁlgggﬂa -
pact e a&‘?ga'{‘ CQEE?W%F%PﬁhMg (%@V&gon%@?ﬁw@hg%stheo a material
particul t calorlrretry
E%‘é‘é?”;?@ﬁg‘??‘%%“ﬁ‘o%&tﬁ?3°r v e s nd WO F P30 e, RRD B FdhE0: "o
heat of (€@simanakaciised by doe bgnmsausnrmgepmma%m The anor phous nyl on
copol y mpl, IRt T MR AG! A £L, Oy, LN acid), nylon 11 (polyundecanolactam), nylon
12 {polylauryllactam) and copolymers or mixtures thereof.
[0051]  In use of the term “amorphous nylon copolymer,” the term "amorphous"
as used herein denotes an absent:e of a regular three-dimensional arrangement
of molecules or subunits of molecules extending over distances which are large
relative to atomic dimensions. However, regularity of structure may existon a
local scale. See, "Amorphous Polymeérs," Encyclopedia of Polymer Science and
‘Engineering, 2nd Ed., pp. 789-842 (J. Wiley & Sons, Inc. 1985). In particular, the -
| term "amorphous nylon copolymer” refers to a material recognized by one skilled
in the art of differential scanning calorimetry (DSC) as having no measurable
" melting point (less than 0.5 cal/g) or no heat of fusion as measured by DSC using
ASTM 3417-83. The amorphous nylon copolymer may be manufactured by the
condensation of hexamethylenediamine, terephthalic acid, and isophthalic acid
- according to known processes. Amorphous nylons also include those amorphous
hylons prepared from condensation polymerization reactions of diamines with

- dicarboxylic acids. For example, an aliphatic diamine is combined with an
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condensati on of hexanet hyl enedi am ne, terephthalic acid, and isophthalic
acid according to known processes. Anorphous nylons al so include those
anor phous nyl ons prepared from condensati on pol ynerization reacti ons of
diam nes with dicarboxylic acids. For exanple, an aliphatic diamne is
combined with an 14 Attorney Docket No. 20747-2 aromatic dicarboxylic acid,
or an ar 6WQIMey BegkatMNo. |2Q7é%-rﬂ:)| ned with an aliphatic dicarboxylic acid to
gi ve suitabl e anorphous nylons. [0052] As used herein, "EVOH' refers to

et hyl ene vinyl al cohol copolynmer. EVOH is otherw se known as saponi fied or

hydr ol yzacbmaﬂ!wﬁleaﬂ)dxylﬁwdacaécﬁf@i 8rorSROHi%F ke lsaé%ﬁ’ntﬂlﬁé@irﬁtg % Qﬁdﬁﬁlydal cohol
y the

copol yner Vi nﬁ an et hyl ene conononer. EVOH is prepare rolysis
(or sapoﬂicf" k&iﬁy SAFidde dive siitable amerphous nvens.at e copol yner. The degree of

hydr ol
ot of or 2010052 oL saiteel, SEY GBP Hefers o hyiie ViBW G R SEPaEREG) ) o
| east 97ENOH isi cﬁheadnbe known dshsiponffiddeordhyaraired etﬁﬁrfe@:@twﬂﬁ desgen barrier,

t he hydr %‘ilﬁls sa |cat|on nmust be nearly conpléte, i.e., to the ext ent
of at |34t cﬁﬁqf§t%rwmdl@lcahpycwmabh@vm@an@hwemerm Wi th various

- per cent agffiofdmef.h {;@ma t. gatween

et hyl ene cont errqt a%d rre t| n pm%i@l’—@c}%&ggﬂ?;gwaﬁ Fﬂ N el ti ng

poi nt ofethmlboatVlnwaceIat@co;baﬂymer| Thelizgesd eﬂhyﬁrop/si@f.s Qf@bﬁw gbial s having
an et hyl gher. having an ethyl ene

t of about 38 nole % or
cont ent %#b‘?%gﬁq %@ Lyl ﬁe%mrﬁ@”ﬁﬂgﬁ'y JTO%BBGW FBr10@ymdie i ncr easi ng
et hyl eneheroatte Bhd 3 | rs having
i ncr easfpn nol e ‘ggtir?ség%%eﬂg@g '%hQLgT‘ZneIP%%%r}de%{fg}atg@ﬁhﬁ&& lities. A
nel ti ng §ickve @Xy%bbamen,etbe@ydt;ﬂys:esppmiﬁcatmrmuetIbtyheaﬁzy compkié, of 48

le % h t hy] t ent |
e el dged 16 SREERE 8 edd 01 EPb R comberoieyy andiaine aniasin Bimvou! d be.
facilit atitdvarousi nmeéntagéé enbEiylerROARY Bere Wédﬁ@ﬁ%?ﬁ?héﬁl GrtwBahticul arly

with res I@ﬁt to ox g %’P becone_ undesi r abl ertal n packagi ng
appl i catioAeneApeienhaRd ssling poiat.t Bor exarmplei EVQH bamhglarmehmgmwstmfce of

o SLen SBON 75 ol B £ ABRG TR BOERs e PSnb TSyl 1554 ™
her ei n, cohtent of abdyd8/metets or mgheﬁ BVOIE haivivgtt dre ethEpROboriBhiof 38
' mole % has a meiting point of abo'ut 175°C. With increasing ethylene content the
melting point is lowered. Also, EVOH polymers having ihcreasing mole
percentages of ethylene have greater gas permeabilities. A melting point of about
158 °C. corresponds to an ethylene content of 48 mole %. EVOH copolymers
having lower or higher ethylene contents may aiso be employed. ltis expected
that processability and orientation would be facilitated at higher contents;
“however, gas permeabilities, particularly with respect to oxygen, may become
- undesirably high for certain packaging applications which are sensitive to
| microbial growth in the presence of oxygen. Conversely lower contents may have
lower gas permeabilities, but processability and orientation may be more difficult.
| [0053] As used herein, the term "polyester" refers to synthetic homopolymers
and copolymers having ester linkages between monomer units which may be
formed by condensation polymerization methods. Polymers of this type are
_preferably aromatic polyesters and more preferably, homopolymers and
- - copolymers of polyethylene terephthalate, polyethyiene isophthalate, polybutylene
terephthalate, polyethylene naphthalate and blends thereof. Suitable aromatic
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and copol yners having ester |inkages between nononer units which may be
formed by condensation pol ynerizati on nethods. Polynmers of this type are
preferably aromati c pol yesters and nore preferably, honopol yners and

copol yners of polyethyl ene terephthal ate, polyethylene isophthal ate,

" pol ybutylene terephthal ate ol yet hyl ene napht hal ate and bl ends t hereof.
Sui t abl e HPHM %C%Nﬁ-tZQMZSZDDocket No. 20747-2 pol yesters may have an
intrinsic viscosity between 0.60 to 1.0, preferably between 0.60 to 0.80.
[ 0054] "Reduced oxygen at nosphere” when referring to a packaged neat
product pelyesterd may heaelat intinsidvisbesiyaidtivabn DTSRI B, BleféPabiikthviReRONt act
with the Clba%id meat product, in conparison wth the partiral pressure of
oxygen iﬂ'@ﬁ@ ‘Barth' s at nosphere at standard tenperature and pressure at

sea | eve due t " may i ncl ude npodified

at rmsphetrogsgickaggguﬁfqe?gbe?‘héem@%@géﬁe B’grfeﬁ%%l?grﬂpgﬁg@r@q 9pLE€A han that of
t he Ear t brogiuat refenstie mereductidrainctae artia TP slre bE oRYGEIIINAEH® vith hea | evel
or vacuum ackgﬁﬁs coat ipning mnimal gas pressure in contact with the
packageoP?Fg‘é’é?? crtrradu t%%cgﬂié@f@@d@m enigprtipbiyresswigt el axygemdtthet i al | y
oxygen r ' f S n_3. 0%
(ygen e Sasahun RISy e pERGN RN 2 b ARGy

oxygen v/v is desirable, an abl'y l'ess . For
pr ocesserKygeatatmosper paskages miy inelside thaedifiéd Bimudphers padiesgesalhére [ 0055]

"V : | " f t o, ti | i m [ t her i ' t
spect 11 P SIER Bariaf pitsinih e IHagt olihe Harh s almpsuharnat soRagh so
that vitetperature'andpredstira Bt Sod Féig@ﬁ bmééﬁ;m 'Ha‘&ké%smgsg)ﬁo%ﬁiﬁggéiﬂm@m si de

t he package. The result is a package wth a 'mni oxygen gas

remai ni FFSiATESBYRLAEPNECE withiee peckadatkindat. t Medjiiediatasphite pavkaymg of
oxygen f el Lronnent ,of the product slows down bacterial
anégoxi (ﬂ%%?g’é?%gtsgx’;ﬁ%rn g%ﬁ%ﬁ%e c@?g‘ggd FH&'F%’HVQ%\@E?W&?\?%YQ% ity of the

meat fr eshtentbbress thaw 86 axgaend/ab delsiBble] 8RG BlefolMR Idss thah 3gPsevi ati on
nosphere package". This is a packagi ng format ere a

for a "nodifie
gas is 85%’9%1"8’- faFFQHH eegsecomente ONpEaRIL pRienbef lass kg8t piviier to seal i ng.
I n genegakirgpige gas is nodified to be different fromthat

[0055] “Vacuum packaging” refers to actively eliminating atmospheric gases,
most specifically oxygen, from inside the package and sealing the package so that
virtually no gas is able to permeate into the package from outside the package.
The result is a package with a minimum amount of oxXygen gas remaining in
contact with the meat inside the package. The removal of oxygen from the
immediate environment of the product slows down bacterial and oxidative

- deterioration processes thereby keeping the quality of the meat fresher for a
“longer period of time.

_ '[0056] “MAP” is an abbreviation for a “modified atmosphere package”. Thisis
a packaging format where a gas is actively flushed into the headspace of a
package prior to sealing. In general, the gas is modified to be different from that
normally found in the earth’s atmosphere. The result is a package with a
considerable volume of gas surrounding the viewing surface of the product within
the package. A fresh meat MAP cén use either an enriched-oxygen or an oxygen- |
free atmosphere to effectively extend sheff life.

_[0057] “RAP" is an abbreviation for a “reduced atmosphere package.” It can
be a form of MAP wherein the atmospheric gases are minimal so that the
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normal ly found in the earth's atnosphere. The result is a package with a

consi derabl e vol une of gas surrounding the view ng surface of the product
within the package. A fresh nmeat MAP can use either an enriched-oxygen or
an oxygen- free at rmsphere to effectively extend shelf life. [0057] "RAP"

Is an ab eV| at nlfﬁj reduced atnmosphere package.” It can be a form of
MAP wher ”teﬁ’e a¢ 3}!9\@&7 tases are mninmal so that the 16 Attorney

Docket No. 20747-2 packaging material makes physical contact with the
i nternal contents. RAP can also be a form of vacuum packagi ng where the

at mos phe packagimgp materigl reakasyphysivat behtedt itk thd MibAaI tdieMaC kaue cafxanpl es
I ncl ude t e con nt| nal fresh nmeat package such as a "PVC stretch wr apped

tray" ana At Yaam ea%t@glm%wawq)tm atmpspheteigaopnempledelyhri nk fil m

b || the f h
meat T S"%ﬁ‘t&*ﬁ%‘;@?tﬁ‘ o2 PRcRag " ExdneleHoiPlp T bonPBRB T e neat o
t hat themﬁfatlaaq«aw $udmaasar“PUGmtretgw Wr@;:&r ’tanmﬂhésconvémﬁr%%ﬁ@ée

physi cal tac t he neat surface. "Consumer Package" refers to
any cont'é?%ﬁg ‘tcl??g&"%%{f’ ?'Uﬂlkﬁlm%rb%@lh%@@flﬂ@ty saatedargpipde of

di spl ay t@ésdoﬁmbﬁt th msnﬂbct.—é‘smﬁggﬁh% RAPGRA 5 p@t@gp@@%ﬂr@g Yol ors to

a consuner ac ag esh meat t i's  prepac
centrali drdd itiam meati sd éhatvbe edckazgmglatm et:srohndmgﬁlk@brddmcanfakéﬁat

wh b di nd sale. The case read acké e
actelr\e/e?/yd&enfd}rq &%‘é;s LF%dﬁ\{?’#ithﬁ Sga%‘é’g%%;at pr oduct :o as toy gl I owg
for the [0858R trcmmetdmér PhckeRikefofbps t'aea i rr’htwﬁc@%%ﬁét yﬁ%dh&cét ed

facility, . distributed to the retail cer and then der Ilghts
for condtifiasedder tha pwrosaef displayans SqlemerpuseHQWQghmlﬂnersbl oom ng agent"

refers t a t her eo tha to or interacts with
any undégagﬁged%egﬂ(eo dyﬁﬁ]c;%%g %&% g?'?st%?‘ffr%ac E‘Qﬁ(ﬂ??f&'ﬁ'ﬂ@“%tth%?’ limted
to deoxmmmbed araitgmiybelled it a,cemtanmgld@anm anaéefetwéaémt@%@mtgn and

obin) present in a fresh neat product to uce or

nitric oxi
br eser vEAKGLE? e VYT s reacl Torimroeiiate dinplayandeslef Theossemeat
hemogl oh A e e e Bt Bt oA P BalR A pR T cmnance,
i .e., allowforthe extra time that it takes to be packaged at a centrally located facility,
distributed to the retail grocer and then displayed under lights for consumer
selection and purchase.
[0060] A “myoglobin blooming agent” refers to any agent (or precursor thereof)
that binds to or interacts with any undenatured myoglobin-containing structure
(including but not limited to deoxymyoglobin, oxymyogilobin, metmyoglobin,
carboxymyoglobin, and nitric oxide myoglobin) present in a fresh meat product to
produce or preserve a desired color, such as a red color indicative of fresh meat.
The myoglobin blooming agent may also interact or cause an interaction with
hemoglobin present in a meat product so as to produce, maintain or enhance, i.e.,
-“fix" a desired color. Thus, the myoglobin blooming agent is not a color additive,
but it acts as a color fixative. Examples of blooming agents include gases such as
oxygen and carbon monoxide.
[0061] “Deoxymyoglobin” refers to myoglobin in which no oxygen is present in
‘the heme pocket. The heme iron atom is in the reduced ferrous state. Itis
- theorized that a liquid water molecule is the ligand in the heme pocket.

Deoxymyoglobin is associated with the unbloomed purple pigment of fresh meat.
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"fix" a desired color. Thus, the nyogl obin bloom ng agent is not a col or
additive, but it acts as a color fixative. Exanples of bloom ng agents

i ncl ude gases such as oxygen and carbon nonoxi de. [0061] "Deoxynyogl obin"
refers to nyoglobin in which no oxygen is present in the hene pocket. The
heme iron,atomis in the reduced ferrous state. It is theorized that a

l'i qui d \Nglﬁgfn%lb@@fﬁté\'qgot7ﬁ§“2 igand in the hene pocket. Deoxymyoglobin is
associated with the unbl oomed purple pignment of fresh neat. 17 Attorney
Docket. No. 20747-2 [0062] "Oxymyogl obin" refers to the oxygenated form of
deoxynyoff)088]n “Ghxenyoghbiniesters t@ﬁ%x@aﬁaté@%ﬂﬁ@fﬂééxyrm%?@%ﬁ

Oxymyogl obin | s associated wth the bloonmed red pignent of fresh neat
[0063] " WB?F@@@ Wﬁﬁlgﬁag £ aN p¥yaanN @88 mokeayle. oOuymiyogipbin istsssociatechi ch t he

heme i r ogith$hé Bm%ogﬂgé@%{& gﬁr«j—;‘% flcdt € Metnyogl obin can be formed when

oxygen | eaves t oxynyogl obin and takes an electron wth it
| eavi ng [0963henéMetroyoglobin’ refetshte axoxidized fo@n bf myshRibm inNehiMAES Obi N

causes the characteristic i di zed brown pignent of fresh neat. [0064]
" Car boxy MBI i§n ﬁﬁ %’F'Q'Z?8¥?rﬁé Siatle M@tmy@agm oar beffeimpedivhene

car boxyl VAL TIHR! | ' | j ' r.bon
m)nox?(éeg.q}t _hgqgol or oi‘gl’kfzhgér3 ESQ%%S?‘YW?QBPE@E“T%ﬁﬁ%&%@@dﬁ| obin" is
t he unddgavingdae hetheciean stormirothetdxidingd ferdy stated Metegsylopirotaligs thegne gt :

The h ' i ni t,rogen oonoxi NO) ol ecule. Nitrogen nonoxide is
al go regsceﬂrdrr%%gﬂaﬁégﬁﬂ Zlfipibgggqip&pénerﬁ:q%@%%%}g@q.Obi n is also ?efer_red to as
nitric qooda) nvtGhGbikpmyoglbbRs ARATRAREAMRBAAILIE] redldddIBAMAGED N among

ot hers. Nitroxymyogl obi as the sane red color as ~oxynyoglobin and
car boxy rRAbRPeiited pEogiRbin pigmext whenethe/aerhelligaid iscarbenundenat ur ed

oxi di ze f ' n.nitrite is present. It is used to
descri bgn{)ﬁ%ﬂ%gomgggﬁygg}b%%g&y}g@ﬁ?ﬂs rte§’pi cally occurs after nitrite is

added dJjo064] t htNitroxymgoglobint ksthe [UpRIBREtL A Trédlﬁiéﬂ%ﬁﬁ@f‘ﬂﬁ@ﬁftﬂo%?%‘iédto the

nitrosyl ated pro orphyrin_(heme conplex) that is detached ffomthe
gl obi n W&OG@E’& ge?ler%-hlgﬁ;h@m%hﬁand ifd Ritrapen manaxidsofN@pchr one af f or ds

the stabh&iephlBk Nifod8h AIhoxRIeqs affo RPHEH o as nitric oxide. Nitroxymyoglobin
is also referred to as nitric oxide myoglobin, nitrosohaemachromagen, or
nitrosomyoglobin among others. Nitroxymyoglobin has the same red color as
oxymyoglobin and carboxymyoglobin.
[0066] “Nitric oxide metmyoglobin” is the undenatured oxidized form of
deoxymyoglobin when nitrite is present. It- is used to describe the brown color of
-meat that typically occurs after nitrite is added during the curing process.
[0067]  “Nitrosohemochrome” refers to the nitrosylated protoporphyrin (heme
| complex) that is detached from the globin protein moiety of the myoglobin
“molecule. Nitrosohemochrome affords the stable pink to maroon color of cooked
cured processed meat, wherein the heme iron is in the reduced state.
[0068] “Meat” or “meat product” refers to any myoglobin or hemoglobin
containing tissue from livestock such as beef, pork, veal, lamb, mutton, chicken or
turkey; game such as venison, quail, and duck; and fish, fishery or seafood
products. The meat can be in a variety of forms including primal cuts, subprimal
- cuts, and retail cuts as well as ground, comminuted or mixed. The meat or meat
product is preferably fresh, raw, uncooked meat, but may also be frozen, hard
chilled or thawed. It is further believed that meat may be subjected to other
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cured processed neat, wherein the hene iron is in the reduced state. [0068]
"Meat" or "neat product” refers to any nyogl obin or henogl obin containing
tissue fromlivestock such as beef, pork, veal, |anb, nutton, chicken or
turkey; gane such as venison, quail and duck; and fish, fishery or seafood
products The nB can he_in variety of forns |nclud|ng primal cuts,
subprlna Eﬁﬂ% oglel N 128717 éhts as well as ground, comm nuted or m xed.
The neat or neat product is preferably fresh, raw, uncooked neat, but may
al so be frozen, hard chilled or thawed. It is further believed that neat

may be sirtgdiatived btomog)tdﬂﬁchérﬂtcét dopmeicaPackfhent: THE chfBility 6@&@@ | ve,
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or even 3 %‘?USIM %@Qﬁ)dggt r?HP &hl- [Rjgmzjlblplth&rmeaémigsathamw daye al so
o o koo s, 8 £ o SRt ST

that are usually sold and/or
pri mal |1ﬁ§%)P§§1tmﬂrtﬁm s and i ndi vi dual retail cuts for sal.e to consuners.

a2t e ToBoP | Bhing thi B mBRCHe M 15kl ba st Bt B prsiar o
i ncl ude to Ida@lensedtlégs oﬁb@ﬁ?dé%é tth"tﬁ’retI@ ?H)]( s&@%lr%h(?ﬁdéd@ ﬁﬁl’f@ﬁ& who

intermediate in size and { di vi ded Yurther cuts or are
somet i ne¥rtBer subdivide the primat into Be@ﬁﬁmallsmndnadmdunbtelaﬁécuiarfm salbltade; ri bs;

beef pl r (o) tt ott utt;
tendelrol ﬁoﬁ'sugﬁgstg%ﬁ' fér% 6@8% Isclttlllf)sp?ﬁ %eqsdre Bﬂagrunﬁﬂn ?'”ﬁﬁg{]%ﬁalﬁ pi cni ¢
shoul dershortdelmt pfateu‘lb bslskéobhaniWrld SHiftk, EXAMDIENSE perkGRnRAL nditk:Si de
rib. 71 Ret cuts of neat are consuner cuts made by dividing

Ne

whol esal ‘9955 ‘PW?%" gReibelly. pi eces. Exanples of retail cuts of beef

o o FASTLOF 8y 8 48 U W SIS bt PP, o
such as retaii@ets poare somtrhes kold s retall duts s Betef stisgrihaleihGligs: arbt; ew
blade; ribs; beef plate; top round; bottom round:; ribs: top butt; bottom butt;
tenderloin; and top loin. Pork subprimals include: butt shoulder: picnic shoulder;
center cut; sirloin; butt end; shank end: side pork and side rib.
[0071] Retail cuts of meat are consumer cuts made by dividing wholesale cuts
into smaller pieces. Examples of retail cuts of beef include: steaks such as round,
top round, cubed, sirloin, t-bone, porterhouse, filet mignon, rib eye, rib, skirt, flank,
and tip; roasts such as blade, pot, and chuck: corned brisket; fresh brisket: stew
beef; short ribs; kabobs; eye of round; rolied rump; shank cross cuts: steak rolls;
ground beef; and beef patties. Examples of retail cuts of pork include: arm roasts
_and steaks; spareribs; bacon; salt pork; ham: ham steaks; ham slices; pork
tenderloin; chops; cutlets; fat back; sausage; links; and ground pork.
[0072]  “Fresh meat’ means meat that is uncooked, uncured, unsmoked and
unmarinated. “Fresh meat” includes post mortem meat that has been physically
divided, for example, by cutting, grinding or mixing. There is no added salt in
fresh meat that has not been enhanced. Naturally occurring sodium typically is
less than 50 mg/100 g of meat and accounts for a salt content of less than about
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beef; short ribs; kabobs; eye of round; rolled runp; shank cross cuts;

steak rolls; ground beef; and beef patties. Exanples of retail cuts of
pork include: armroasts and steaks; spareribs; bacon; salt pork; ham ham
steaks; hamslices; pork tenderloin; chops; cutlets; fat back; sausage;

l'i nks; and ground pork. [0072] "Fresh neat" nmeans nmeat that is uncooked,
uncur ed, eylaackatdNo. 2Rfdrithat ed. "Fresh meat" incl udes post nortem neat

t hat has been physically divided, for exanple, by cutting, grinding or

m xi ng. There is no added salt in fresh neat that has not been enhanced.
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are prodé&edivm eilatide) hat do not contain nitrites or nitrates. Uncured

) ical | | h .0% by wei ght ,
Pypi oai NO0TE. S TBHef s Mt it et B s banfanesdiuieabads “beer and
br at wur sheatiealprosgises, 0., WCtHbhdbPERTRECHBIRD hARORE] dodlaRd 1GR3 " means

meat that is preserved through direct addition of nitrite (or nitrate
whi ch i S"edhAreexamnies af eured drocessgd meatvi ng at | east 50 ppm sodi um

LT 0TS ishod pilcBe il e Bl oo 300 KO i 22 T
ni t r at egitgtesirenitiateshdireafred processed meats would typically contain greater than
1.0% by weight, typically 1.2-2.0 weight %, sodium chloride (salt). Cooked roast
beef and bratwurst are examples of uncured processed meat.
[0076] “Cured meat” means meat that is preserved through direct addition of
nitrite (or nitrate which is converted to nitrite), e.g., having at least 50 ppm sodium
nitrite and at least 1% by weight added sait, i.e., sodium chloride, for the purpose
of preservation by retarding bacterial growth. Nitrites, nitrates or blends thereof
are commonly present with sodium chloride in curing compositions. “Uncured
meat” does not contain added nitrite or nitrate. Wet cured meats are soaked in
salt brine. Dry cured meats have salt applied to the surface. Injection cured
meats have the curing salts (cure) applied by needle injection into the meat.
[0077])  Cured processed meats often have 2-3.5 weight % salt. A brine content
of 3.5-4.0 weight % (2.6-3.0 % on a weight basis in treated meat) as the level of
sodium chloride salt (potassium chloride may be substituted for some or all of the
E NaCl} is needed in processed meat to adequately slow down bacterial growth to
~ permit 80-90 day shelf life, although other means of preservation may aiso be

employed to maintain shelf iife at reduced salt levels. According to Pegg, R. B.
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are commonly present with sodiumchloride in curing conpositions. "Uncured
meat" does not contain added nitrite or nitrate. Wt cured neats are soaked
in salt brine. Dry cured neats have salt applied to the surface. Injection
cured nmneats have the curing salts (curd) applied by needle injection into
t he neat 0077%) Cured rocessed neats often have 2-3.5 weight %salt. A
bri ne coftterey g C'SFtENQl T\iligrzght % (2.6-3.0 %on a weight basis in treated
neat) as the level of sodiumchloride salt (potassiumchloride nay be
substituted for some or all of the NaCl) is needed in processed neat to

adequat ebpd §. GnatitirPOTD; Nt Cuhg \of Mda. Fosd mNutﬁﬁoﬁ@’r@@)’ el f life,
although ot hg ggﬂns of preservation may al so be mpl oyed t o maintain
shel f [ifEgpul}, c?é{ﬂe@mqammﬁéﬂ@aVeﬂd@'@ﬂtﬁ&i@eV@fSFﬂédgz 1F8 WBlghE% it t or ney

Docket ah | Q Cur,i t.. Food &
Nutriti glﬁa%%g??“?e@ﬂ % |q_rh§ﬁ§,h1d2 W&?PWJ&J{\I#%Q% W% I%@% IEal salt .

| evel s oferkieg- It.i8 baké g thétt frash trmmlsmﬁag baef, qimtrk Und potftABhaslng nieght %1 n
sausages is believed that fresh nmeat such

as beef, Orp%'frﬁgeaﬂ@“b%&lqwrrﬂ%onﬁﬂqﬁq rT"t‘féUnEEd Stetestlepsatroentiafy occurring or
added. Thg grisiire QSO BenfRB IR hitide arGOirEtd o) hrdd MR DoRBEH 5 | 901 M

nitrite and nitrate f cure processe

mexi num veabata [gyel spde armaxkitmin ef 625 PpABIodipm ritvidé OAR, 187t gpmh godmmjr y cur ed
evel s haye dj fferent limts

roducts ther a
Ito ypi cal %'Hé%eﬁ (ibﬁgf"é&ﬁﬂ 9?’8 STTQQtOt'B‘?ro%QFﬂ‘P§t‘QW§e'3W'§IhaV&sd'g%iEﬂh"ﬁ"% s 9{1e i s
156 nhapsicalrcodk R age | evel
in ho!tOIO dog’gcor bola?vflhgk??t @gageﬂ)ldgﬁgth@hﬁnﬁb@;ﬁ@h#ﬁtéﬁiéﬁn is 120
ppm Sooﬁﬁ!ﬂ\anéslﬁé‘pmféu(@ m§ﬁ§i PEP ppompdbe deximeyn biéritp nsagateviehirnt hets e

I )
respect |asebybaté'l(l@r sikbar compoahdd)atlay bAprasemin tHesefcpgsi cy. t he Agency
Refri gonafedl " ﬁgu%{p@lﬁgﬁge@gdﬁb Cheaniimmmavel of patcmintto at o  hat
R L e
ni trite has staledd"Ama smmirwfqlmﬂlay Ithe iAgendy yémirdshendaaim sf 2201ppsh ¥@S
' gevgl Oggggqlgg,f’lgétg in alﬁrc%(l:'g ll(cre]eqp ke?r?geecr;t%3§ pro%ablc(t:smuarl\tiés%nt%e lg%?adb?lgﬁrﬁlent Chapt er
: can demonstrate that safety is assured by some other preservation process such
as thermal processing, pH or moisture control. This 120 ppm policy for ingoing
nitrite is based on safety data reviewed when the bacon standard was developed."
(See, “Processing Inspectors’ Calculations Handbook”, Chapter 3, p. 12, revised
1995). The Handbook also states: "There is no regulatory minimum ingoing nitrite
level however 40 ppm nitrite is useful in that it has some presefvative effect. This
amount has also been show to be sufficient for color-fixing purposes and to
achieve the expected cured meat or poultry appearance.”
- [0079]  The meat product can be any meat suitable for human consumption that
contains a myoglobin like molecule. References to total myoglobin in a meat
product refer to the amount of the myoglobin like molecules that are
physiologically present in the meat tissue prior to harvesting for human
_consumption. Specific meat products contain a level of myoglobin sufficient to
: 'provide its characteristic color. Examples of suitable fresh meat cuts include beef,

~veal, pork, poultry, mutton, and lamb. The concentration of myoglobin varies in
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1995). The Handbook al so states: "There is no regulatory m ni num i ngoi ng
nitrite |evel however 40 ppmnitrite is useful in that it has sone
preservative effect. This anount has al so been show to be sufficient for
color-fixing purposes and to achieve the expected cured neat or poultry
appearance. " [0079] The neat product can be any neat suitable for human
consunpt AdRMewkoc M%i%‘i&"?ﬁyogl obin like nolecule. References to total
nmyogl obin in a neat product refer to the anount of the nyoglobin |Iike
nol ecul es that are physiologically present in the neat tissue prior to

har vest i trieskatifftreme types f s pre@ductSPE6F ExdmpRabedf 9Pikaly c6RAlR! bt evel
of nyogl 8%(]2 sufficient to provide its characteristic color. Exanples of
1

sui t abl e>13%:99 ofdayodienis neneramef mest, porkeantaips akoutpbaing ywyogiahion, and

| anb. Th QR .0bi ' in, 21 Att Docket No.
vova7- 2 Predans bf el Uhicken BORRIAD IS {R0n R i AYRRY Re 88 ot ypi cai 1y
cont ai nsmeabuThug-the cogcertratiopgifabia neglabinibRbolBdd in therdbovent ai ns about

1-5 ny ogl pbi n er gram, of neat, chicken contains |ess than about | ng
myogl obinae%é gy to‘?mgH‘étét“t‘ typigally behweerppbant §-8maandR25tmeg&f nyogl obi n

corrpoundﬁ]é,b@gbﬁgcgrbgg%%ﬂﬁ%ﬁénp&tﬂg%%&r&gaﬁ&_s I's typically between about

0.5 ng an n conpounds 'per giram of the neat product.

[ 0080] 9080 sh Imfrash (peait postmentem atiselet fisssiol Joxygaty gan coatingsiyt i nual |y
associ at nd.di sgssoci ate from the heme coppl ex of the undenatured

myog! obi %SS%HH%@UE&S'SE}S(SOF@“E ﬁgmrtbﬁzﬁm\)%?%ﬁlﬁaﬁf de yndengtueed ByagIobin t he
undenat unerkoliiés ot £ thal B8R0 ablAlatal & ARG the IRlleflifdy Alisbipesh neat.
They include purple deoxynmyoglobin (reduced nyoglo |n?, red oxynyogl obin
(oxygenaﬂi'@@‘eﬁgﬂlﬁt@lﬁtﬂmlneaaﬂm wsuaMsolor ofifregh atgat. (Tiwey dincede pygpdd obi n) . The

deoxyny | ] Lcal | edom pat es i di.at el ffer the animal is
sl aught er e"g&ﬂ%ﬁ@g’m F%éﬁ#?ﬁ"gﬁg%ﬁ?ﬁﬁt d WT&EB&?W@%@%?({)WWQ%E@ purpl e
col or camddaosirsinetrmyoglobiaexitlizel mjoglbhia).PTEERBLxRYHGbbBARED t0 oxygen.
Cutting or_cgrl ndi ng exposes the lra)/:g'ﬁ’trfeent to oxygen 1h The atnosphere, and

the pur gYRICE Bredoainaigs drmediaia rilee gnintrdis Blaughtered edhgsxfyeshigl obi n)
i cor A TRTESE R g IS0 R OB o3 N o
consunertBe pigmerst is Inet exposetenyoxggén.e Cutling o grirelisg exposes thegigasattol t is
bel i eveoloxygen in the atmosphere, and the purple color can quickly convert to either bright
red (oxymyoglobin) or brown (metmyoglobin). Thus, although deoxymyoglobin is
technically indicative of fresher meat, it is the red or “bloomed” meat color that
consumers use as their primary criterion for perceiving freshness. It is believed
without wishing to be bound by the belief that the preferred red color of fresh meat
occurs when at least 50% of the deoxymyoglobin molecules are oxygenated to the
oxymyoglobin state. Changes in the relative percentage of each of these forms
“can continue to occur as fresh meat is exposed to oxygen for longer periods of
time. The immediate conversion of the purple color to the desirable bright red or
undesirable brown can depend on the partial pressure of oxygen at the surface.
“The purple color is favored at the very low oxygen level, and can dominate at
- oxygen levels of 0-0.2% by volume. The b_rown color is favored when the oxygen
level is only slightly higher (0.2% to 5.0%). Consumer discrimination typically
begins when the relative amount of metmyoglobin is 20%. A distinctly brown color
is evident at 40% metmyoglobin, which typically renders the meat unsaleable

“even though it remains nutritious and healthy for consumption.
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wi thout wi shing to be bound by the belief that the preferred red col or of

fresh nmeat occurs when at |east 50% of the deoxymyogl obin nol ecul es are

oxygenated to the oxymyoglobin state. Changes in the relative percentage
of each of these fornms can continue to occur as fresh neat is exposed to
oxygen far Io%ger periods of time. The inmedi ate conversion of the purple
col or to'DBt(W@' RpekediNo.B07dRt2 red or undesirabl e brown can depend on the
partial pressure of oxygen at the surface. The purple color is favored at
the very | ow oxygen | evel, and can dom nate at oxygen |evels of 0-0.2% by

vol ure. T0@81]r overtaih Glodheniiexoesetiomsanat e hy BRRcld 48k difer ABhth S 1 ghtly
hi gher (0. chﬁtoafgefc?%' Consuner discrimnation typically begins when the

rel ati ve 8ttt wesihrateeias. suctvastheprgisenceiat agtiverdiysolytel or i s
I dent 9 ' ' A d th t | eabl
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Docket Nmet2§@giobh fed08thiseSpressnt ibmeah eomi mceagsddiepm Bdtkitooccur in

nmuscl e t(ijssue af&@g. dea ["W_can, al so affect f"res_h meat color, such as the
pr esenceBPXARYGIR0IG @'1‘5) i qCtivity, is Grlied; "WIRA Cwhighris apapeeviatiorctorbon

di oxi de. nR2efyYsHIBLI ) cial | ' c S esent in neat
convert net ngg%lpgmegéég%ﬁgﬁﬁ}de@gzﬁn%P%gji%%?#%ndégﬂtél %agtgtqf\%ﬁﬁ?é) cal |l ed
"MRA" whieghice dnetmyaighativ back tnitd naturateteoxpmlobiobin stdtec i MRARBUGStiien MRA can
be descrjhed. he ability of cle t reduce net nmyogl obin back to its
nat ur al f&%o%@%%‘ﬂ?&ﬁﬁﬁt@?a@é‘? dﬁ%?‘?iol'w gnfeahor a¢id dekaBirestiee substrat es
are depl@ighay. When the @hzphed s lﬂ%ﬂ%ﬂﬁi@fcﬁ&%?&%ﬁﬂgﬂsthe%poﬂﬁ% enzynes
| ose their activity or are denatured, the’iron o € hene pl gnent

aut omat i ReIMe Pigivent sdemeticallyeidizes tthebmatniyogigbiaornt, ndathevistownol or

bili ' . ' N iod of ti f d h
deponai e PRAER At BSmynRR RIFRA BhfsrtRdo fa Rfod et floe e g, Dur i ng

this tidapendigeon i s@OURTORbIDESORIGIUNB fnddt tlsBae % Bkyddrs SBrind Bfis OXYgen
consunptjon rate js referred to as "OCR'. Wen neat t¥1at has a”high OCR is

exposed Y1° BXYQRINIS qantingayeansusieg bnthesmestiiewse. sthe apigeny that the
U ewt ng oA loh R B S G PR thr e s At OB R RN Ra | s
i npor t arexposed i akydere théosydemytensioh igeéduced! sobiapidijigiat tigs 5 bet ween the
b oorreql rﬁé!tmy%%?ob%r? (IjS favored below the viewing surface. If it is close to the viewing
surface, the perceived color of the meat is affected. The MRA is important to
minimize this layer of metmyoglobin that forms between the bloomed surface and
purple interior. As the MRA wears out, the brown metmyoglobin tayer thickens
and migrates toward the surface, thus terminating display life. When the MRA is
~ high, the metmyoglobin layer is thin and sometimes not visible to the naked eye.
[0082] MRA and OCR relate to determining the types of packaging best suited
for retail salle in order to prolong the desirable appearance of meat as long as
| possible. Hermetically sealed packages with films that are a barrier to oxygen will
cause a low oxygen tension on the meat surface. Thus, metmyoglobin formation
occurs and the viewing surface changes to an undesirable brown color. However
if the OCR is high enough to keep ahead of the oxygen that migrates across the
packaging film, and the MRA is good enough to reduce metmyoglobin that forms
on the surface, then native deoxymyoglobin replac'es metmyoglobin. After a
period of time, the perceived color changes from brown to purple. Both of these

colors are unacceptable to the consumer. For this reason, vacuum packaging by
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purple interior. As the MRA wears out, the brown netnyogl obin | ayer
thickens and mgrates toward the surface, thus termnating display life.
When the MRA is high, the nmetnyoglobin layer is thin and soneti mes not
visible to the naked eye. [0082] MRA and OCR relate to determ ning the
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f r om t heneatwieforerthe preferriceolaedn @ltlopeAceRalPaRoLRETY: >§P@hred color can
devel op. A certal n amount of ox enetrates the neat ter slaughter

and f abPERgiAls the W%at&fﬁﬁgéfﬂtﬁB¥@IQHﬁ fg‘bﬂ@%ﬂ%‘y This exyes sRinioaiedi by es.

Form of I hO A Be G oA e R b MER RellonenRiar e o *

bound byglevkgmpeglokih, forrhaifth@my@a/blhﬂ@qod?édulaﬂ kisBeldved, bachdt wishipgithe
reducti étttﬂé‘bé’éh\ﬁ when sodi um nitrite is useg as the

n of Itrite t
myogl ob ﬁ b& gg:h t‘é'efﬁféﬁ activities also facilitate the reduction of
nitrite to nitric oxide when sodium nitrite is used as the myoglobin blooming agent.

In this case, the formation of deoxymyoglobin and nitric oxide allows for the
development of nitroxymyoglobin. Oxygen itself is a blooming agent because it
causes the formation of oxymyoglobin as described earlier herein. However,
oxygen interferes with the reactions that form deoxymyoglobin and nitric oxide.
Therefore, it interferes with the bloomed color development in the presence of
nitrite. Thus, it is a preferred aspect of the present invention that an oxygen
barrier layer is selected and configured to protect the meat surface from the

ingress of atmospheric oxygen during the formation of the desired bloomed meat
~ color.

MYOGLOBIN BLOOMING AGENTS

[0083]  In a first embodiment, myoglobin blooming agents are provided. A
“myoglobin blooming agent” refers to any agent (or precursor thereof) that binds to
or interacts with any undenatured_myoglobin—containing structure (including but
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In this case, the formati on of deoxymyoglobin and nitric oxide allows for
the devel opnment of nitroxynyogl obin. Oxygen itself is a bl oom ng agent
because it causes the formation of oxymnyogl obin as described earlier

herei n. However, oxygen interferes with the reactions that form
deoxyrryoggFJ in and nitric_oxide. Therefore, it interferes wth the bl ooned
col or de ockeh NoweOddéence of nitrite. Thus, it is a preferred
aspect of the present invention that an oxygen barrier |ayer is selected
and configured to protect the neat surface fromthe ingress of atnospheric
oxygen dnoof limgitedo dew tshh, dxtyenyibetdbig dmBlregigish OGELOBI N
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car boxyn%/](?ql O%Bw and nitric oxide nyoglobin) present ina fresh neat

pr oduct g Agde preduce. maintagyorehances ieh & adesied sy

I ndi cat "Vﬁ?us)fthé hRRGIdHRR i_.nt eract

or cause_ an |nteract|onbw0;ﬁﬂﬁ%é%g* fgl?.!Ownapérytl,sen hg’ﬁph@gfgy%$%§§lo{ so as to
produce,fixa@livet ai n or enhance, i.e., "fix" a desi red color. Thus, the

) xat vd00Bgbe s fnd %ﬁ%tegﬁéfe@?%%ﬁm b FRElot blogyrieg gepnt n§|a§§1m:ﬁ§°£rent
i s a "niddide domxtiritecsia E@@hd"@{“NQWQ thWﬂ%ggm?ﬂ s&&% fNri]@gh'ﬁlJ?étLﬁe nitric

oxi de ( NO) nol ecul e at binds to the e meat pr oduct
so as tdh ?fb‘?'ﬁﬁ'ﬁit%thﬁmfa’ﬁ@'ﬁ’btreprasel@tidemmﬁgt prodbicbsoras do araintalreor f avor abl e

col orati | tric oxjde donati conmpound releases
it o a3 onte bteadBithg of bieThg of offer rayeratlecSayfyRlih oeth ReRt

i nt er meqiratect| @adntnitgomdeﬁbﬁaﬁ@g ﬁamlp@[]n@freiﬁaééé Rt b@8e oMY & Prétupsls, to a
nyogl obi n_nol ecul ?W;n a meat product. Exanples of nitric oxide dohating

conpoundsds AL h 2efs &8 %’Uﬂﬁ%’ﬁlﬁd@eli@ﬁdlwm@qf@fmat‘mf BifricFoxidy' s sal t
o ol S SRy B P G B MGESPR £o ne
earth donating compounds include nitrosodisulfonates including for example, Fremy's

salt [NO(SO;3Na); or NO(SO;K),]; inorganic nitrates (MNOs) where a suitable

counter ion (M) include alkali metals (e.g., sodium, potassium), alkaline earth

metals (e.g., calcium), transition metals, protonated primary, secondary, or tertiary

amines, or quaternary amines, or ammonium, and inciuding for example,

saltpeter; and inorganic nitrites (MNQ,) where suitable counter ions (M%) include

alkali metals (e.g., sodium, potassium), alkaline earth metals (e.q., calcium),

transition metals, protonated primary, secondary, or tertiary amines, or quaternary

amines, or ammonium. _

[0085] Other suitable nitric oxide donating compounds that may act as

myoglobin blooming agents are disclosed in U.S. Patent Nos. 6,706,274 to

Herrmann et al. (filed January 18, 2001); 5,994,444 to Trescony et al. (filed

October 16, 1997), and 6,939,569 to Green et al. (filed June 18, 1999), as well as

published U.S. Patent Application No. US2005/0106380 by Gray et al. (filed

November 13, 2003), all of which are hereby incorporated by reference herein.

Optionally, the myoglobin blooming agents can contain materials that promote the

conversion of other materials to NO, such as nitrate reductase or nitrosothiol
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netals (e.g., calciun), transition netals, protonated primary, secondary,
or tertiary amnes, or quaternary am nes, or anmmonium and including for
exanple, saltpeter; and inorganic nitrites (MNO2) where suitable counter
ions (M+) include alkali netals (e.g., sodium potassium, alkaline earth
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S- ni t r oPENig bﬂﬂmﬁeOSe‘llwemgiyhathmmygImaﬁﬂempsmd&ﬁ/latﬁd dietivapdsaifed-
captopril, S-nitrosylated-proteins, S-nitrosylated-peptides, S-nitrosylated-
oligosaccharides and S-nitrosylated-polysaccharides; and N-nitrosylated
compounds (-N-NO) including N-nitrosamines; N-hydroxy-N-nitrosoamines; and
N-nitrosimines.
[0088] Additional examples of nitric oxide donating compounds include
nonoate compounds which include the functional group ~N{O)-NO (also referred
to in the art as N-oxo-N-nitroso compounds, N-hydroxy-N'-diazenium oxides,
- diazeniumdiolates and NONOates) including 3,3,4,4-tetramethyl-1,2-diazetine 1,2-
- -dioxide.
[0089]  Further examples of nitric oxide donating compounds include transition
‘metal/nitroso complexes including sodium nitroprusside, dinitrosyl iron thiol
complexes, iron-sulfur cluster nitrosyls, ruthenium nitrosyis,
nitroso/heme/transition metal complexes, and nitroso ferrous protoporphyrin
complexes; furoxans including 1,2,5-oxadiazole N-oxide: benzofuroxans,

oxatriazolg-S-imi_nes including 3-aryl-1,2,3,4-oxatriazole-5-imine; sydnonimines
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N-nitrosi mnes. [0088] Additional exanples of nitric oxide donating
conpounds include nonoate conpounds which include the functional group
-N(O-NO (also referred to in the art as N-oxo-N-nitroso conpounds,
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: materials which contain a nitric oxide donating compound or nitric oxide donating
functional group chemically bound to the polymer chain are within the scope of the
present invention.

[0091] In one embodiment the nitric oxide donating compound is other than
sodium nitrate or sodium nitrite.
[0092] In one embodiment the nitric oxide donating compound is other than an
inorganic nitrate or inorganic nitrite.
[0093] In another embodiment, the nitric oxide donating compound is an

" inorganic nitrate or inorganic nitrite other than sodium nitrate, potassium nitrate,
sodium nitrite and potassium nitrate.
[0094] !n one embodiment the nitric oxide donating compound is other than a
nitrosodisulfonate.

'[0095]  Other myoglobin blooming agents within the scope of the present
invention include inorgani_c cyanides (MCN) where suitable counter ions (M*)
include alkali metals (e.g., sodium, potassium), alkaline earth metals (e.g.,
calcium), transition metals, protonated primary, secondary, or tertiary amines, or
quaternary amines, or ammonium; inorganic fluorides (MF) where suitable counter
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present invention. [0091] In one enbodinent the nitric oxide donating
conpound is other than sodiumnitrate or sodiumnitrite. [0092] in one
enbodi ment the nitric oxide donating conpound is other than an inorganic
nitrate or inorganic nitrite. [0093] In another embodinment, the nitric

oxi de do tirlr.lﬁ%tﬁorrpound is an inorganic nitrate or inorganic nitrite other
t han sod%ﬁ‘ﬂ aeket Nopt2844v@n nitrate, sodiumnitrite and potassium
nitrate. [0094] In one enbodiment the nitric oxide donating compound is
other than a nitrosodisulfonate. [0095] O her nyogl obin bl oom ng agents
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that fix nitrogen to provide a source of nitrogen OXIde I ncl udi ng xant hi ne

oxi dase, [0896] at @th@dwoglsbm bloomning agemdwﬁlmmtrobeh hetdrocycles ¥hair oci ne;
d 0 Ot her bi n_bl t | ud

ot ogor M BRIYES ) ERELPianet stebieitioed Pliemicies iopudoyaaesni t 1 ogen

het erocWrmldlriéél(fdi%xﬁmdléjdib@ﬁdanﬁ}’tﬂ %Ffﬁ% {ria2MneS XAl Wﬁ*e% (%lpé(){a'[nﬂﬂgo le),

pyrazines, triazines, purines hi ot I nam ni €O
ni cot i nmmm'ﬁﬂhéﬂ@@t'@a’(@onm inamicesnintewir (@lso v as nicotinid aed), nes,

|mdazol r s there s to.,b understo d t hat
these nit gen r%%t !—?Xr{ @%‘%‘ggiéﬁ%ﬁaﬁﬁﬁoﬂﬁ f’éﬁse@e@"fu ﬁ@ﬁﬁ%gﬁt%ﬂd@@ to

pyri di nethatamése admgemdietMyclést@@%bbﬁﬁb@H'erUr%Gb%}UHé&'gd&r are
preferred.. . Preferably, the nitrogen heterocycle is a pyridine, pyrindine
or im d&ygdines SO%'B?@%BW&%@HWS@J%@&&&@@WI areipretemreal. kal i or

al kal | nereirhBly "Bleitrdgert h8ler6cf is a pyridine, pyrimidine or imidazole. More
preferably the nitrogen heterocycle is an alkali or alkaline earth metal salt or ester
of nicotinic acid which may include such esters as methyl nicotinate, ethyl
nicotinate, propyl nicotinate, buty! nicotinate, pentyl nicotinate, hexyl nicotinate,
methyl isonicotinate, isopropy! isonicotinate, and isopentyl isonicotinate. More
preferabiy the nitrogen heterocycle is an alkali or alkaline earth metal salt or ester
of nicotinamide. , or imidazole. In another aspect, the nitrogen heterocycle is
pyridine, pyrimidine, histidine, N-acetyl histidine, 3-butyroylpyridine, 3-
valeroylpyridine, 3-caproylpyridine, 3-heptoylpyridine, 3-capryloylpyridine, 3-
formylpyiridine, nicotinamide, N-ethylnicotinamide, N,N-diethylnicotinamide,
jsonicotinic acid hydrazide, 3-hydroxypyridine, 3-ethy! pyridine, 4-vinyl pyridine, 4-
| bromo-isoquinoline, 5-hydroxyisoquinolin~e, or 3-cyanopyridine.
[0097]  Myoglobin blooming agents also include any compound which acts as a
-~ ligand for myoglobin and lead to the formation of the desirable color, or any
compound which acts as a substrate leading to the formation of such a 'ligand.
~-For example, the myoglobin blooming égent can be a carbon monoxide donating
- compound. Carbon monoxide is known to complex with the heme pocket of
myoglobin to form a desirable appearance in meat. A carbon monoxide donating
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of nicotinic acid which may include such esters as nethyl nicotinate, ethyl
ni coti nate, propyl nicotinate, butyl nicotinate, pentyl nicotinate, hexyl
nicotinate, nethyl isonicotinate, isopropyl isonicotinate, and isopentyl

I sonicotinate. More preferably the nitrogen heterocycle is an alkali or
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materials wth the appropriate ting caIIy bound
to the |§@n9mtrattﬂmhrconta@mm dhmeatpogluehi Thefemhtagtastiepér bfsg pref erably
present oy 2if§im ¢ preferably contains a blooming agent in a concentration high
enough to produce or preserve a desirable appearance in a meat product.
Preferably, the blooming agent is present in a food contact layer in a
concentration sufficient to convert at least 50% of the myoglobin molecules on a
contacting meat surface to a desired ligand binding state. The concentration of
blooming agent is preferably selected to bind ligands producing desirable
appearance or color of the meat to the myoglobin mblecules in the outermost Y-
inch or less of the meat product, For example, a nitric oxide donating myoglobin
_blooming agent is desirably present in a concentration sufficient to convert at least
50% of the myoglobin molecules on the contacting meat surface to nitric oxide
myogdlobin. '
[0099] When the blooming agent is niacin, the concentration of niacin chosen
is greater than the concentration of niacin naturally found in meat. Accord ing to
Richardson et al., (1980, Composition of foods. Sausage and luncheon meats
(Raw, Processed, Prepared) Handbook No. 8-7, USDA, Science and Education

Administration, Washington, DC), niacin naturally occurs in poultry and red meat
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concentration in contact with a neat product. The food contact |ayer of a
packaging fil mpreferably contains a bloom ng agent in a concentration high
enough to produce or preserve a desirable appearance in a neat product.
Preferably, the bloom ng agent is present in a food contact layer in a
concentration sufficient to convert at |east 50% of the myogl obin nol ecul es
on a coflaBieyidoskaiNe @074¢ to a desired |igand binding state. The
concentration of bloomng agent is preferably selected to bind |Iigands
produci ng desirable appearance or color of the neat to the nyogl obin
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for prepared and mixed with the meat. The aqueous composition may be a slurry of

the myoglobin blooming agent with water or a solution of the myoglobin blooming
agent in water.
[00102] Other additives known to one skilled in the art can be added in addition
to the blooming agent. These additives can be added directly to the food product
or to the packaging film, either incorporated within or coated or dusted on the
surface. Examples of other additives include monosodium glutamate, salt, cereal,
soybean flour, soy protein concentrate, lactose, comn syrup solids, antimycotics
(_which suppress the growth of yeasts and molds), antibiotics, sugar, glycerol,
lactic acid, ascorbic acid, erythorbic acid, a-tocopherol, phosphates, rosemary
extract and sodium benzoate.
[00103] Myogiobin blooming agents and solutions or dispersions thereof may be
colorless such as sodium nitrate, or, e.g., such as sodium nitrite may have an
intrinsic pale color (i.e., may not be totally colorless), but this color does not
typically have sufficient intensity itself to act as a significant colorant or color
~additive. However, this does not preclude either the use of colored myoglobin

blooming agents which impart an int_rinsic color or the combination of a myoglobin
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exanple. Alternatively an aqueous conposition of the bloom ng agent may be
prepared and mxed with the meat. The aqueous conposition may be a slurry
of the nyogl obin bl oom ng agent with water or a solution of the myogl obin
bloomi ng agent in water. [00102] Qher additives known to one skilled in
the art can be added in addition to the bloom ng agent. These additives
can be addetney lPecketNa.@07Hé-2 ood product or to the packaging film either
i ncorporated within or coated or dusted on the surface. Exanples of other
addi tives include nonosodi um. gl utanmate, salt, cereal, soybean flour, soy
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and a monﬁgun’atlbnrtbltmlrﬁmahﬁﬂ W%Qllgghéeh?é@ PRt the!Helgs an iron
atomin a ring. The gl obin portion can provide a three-dinensional

struct urp@og'ﬁﬁ?ﬁéalqc&ren@@nﬂwatia@@ét@ igaocksa sharge theehapeei s gobire. The
navi ng. Fedt SEHESRORE RARR mAhfeh B Sdle 19 aRBRR ot iosebm Vien
a | i ganthehemesgrang. Hihedsiote thépréwemee or absence of a ligand such as oxygen
in.the heme pocket, and the ligand itself can result in visible color changes of
myoglobin.
[00105] When there is no ligand in the heme pocket, myoglobin is called
deoxymyoglobin, which has a purple color (which is sometimes characterized as
purple, deep red, dark red, reddish blue or bluish red). Molecular oxygen, O,
(“oxygen”) readily acts as a ligand that binds to the heme group, permitting
biological transport of oxygen from the blood stream to the mitochondria within
cells. When oxygen binds to the heme pocket, purple deoxymyoglobin becomes
oxymyoglobin, characterized by a red color. Upon dissociation of the oxygen
ligand from oxymyoglobin, the iron atom is oxidized leaving the iron in the ferric
state. The oxidation of the iron atom renders the molecule incapable of normal
oxygen binding. As the chemical state of iron can change from ferrous (Fe*) to
ferric (Fe*), the three-dimensional structure of the globin part can change in a
- manner that allows water molecules to bind to the heme pocket. Binding of a
- water molecule in the ferric iron containing heme pocket affects light absorption of
the heme pocket. The oxidized form of myoglobin with a water molecule in the
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pocket, the electron configuration of the Iigand can change the shape of
the globin portion of the nolecule in a nmanner that affects Iight
absorption characteristics of the heme group. Therefore, the presence or
absence of a ligand such as oxygen in the heme pocket, and the |igand

i tself can result in visible color changes of myoglobin. [00105] Wen
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the fron a’tom to become oxidized. Acidity and high temperature, such as that

assoc:ated with cooking, can denature the globin part thus leading to instability of

the heme group. In the absence of stabilizing ligands, the oxidation of the heme

iron is automatic when the globin is denatured.

POLYMERIC FOOD PACKAGING FILMS
[00107] In the present invention, oxygen barrier, food packaging articles may
include food contact surfaces comprising a myoglobin blooming agent are
provided. A “food contact surface” refers to the portion of a packaging material
that is designed to contact a packaged meat product surface. Preferably, the food
packaging article includes a food contact surface comprising a myoglobin
blooming agent in an amount effective to promote or maintain a desirable color
after contact with a meat product. The myoglobin blooming agent (MBA)
| - preferably will contact the meat surface in an amount sufficient to produce a
“desired red color which preferably does not penetrate to an undesirable depth of
the food thickness under reduced oxygen conditions (this color may take awhile to
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havi ng an oxygen barrier may turn to an undesirable brown until the
unexpected transformation to the desired red takes place. [00106] O her
vari ables that affect the stability of the globin portion also affect the
affinity of the henme group for oxygen and the tendency of the chem cal
state of , . the iron atomto beconme oxidized. Acidity and hi gh tenperature,
such as f@MevdeekatNe @072 cooki ng, can denature the globin part thus

| eading to instability of the hene group. In the absence of stabilizing

| i gands, the oxidation of the heme iron is automatic when the globin is
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absence &8%0%%&3%’ @Gﬁg@gq‘ﬂﬁ@‘mmﬁ@gﬁ@gﬁ I BsSERt o0r grfpad gogact he f ood
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h to produce and/or maintain a desired surface

trati hi gh
gglngreg_t BRVER a&‘%égagﬁ%éheﬁa@@m mypglobiromolenwasdio a degiresl/kgandundesi r abl e
ext ensi ihdihg sfe.C Theavhaife Wrgo RRY CBB%&?'E%@%%WQ@(%JI%%IOO%%fger ably, the

myogl obi n bl'dom ng agent 1's present on
agent is preferably selected to bind ligands producing desirable coloration of the

meat to the myoglobin molecules in the outermost %-inch, or 1/6, 1/8, 1/10, 1/12,

- 1/16 or 1/20-inch or less of the meat product, although deeper penetrations may
be accomplished if desired. For example, a nitric oxide donating myoglobin
blooming agent is desirably present in a concentration sufficient to convert at least
50% of the myoglobin molecules on the contacting meat surface to nitric oxide
myoglobin. The myoglobin blooming agent may be coated on a monolayer film or
on the interior layer of a multilayer film or it may be incorporated therein.

[00109] The myoglobin blooming agent is preferably evenly or uniformly
distributed on the surface of the food contact surface The minimum amount
required to cause the desired coloration depends on the concentration of
myoglobin present in the food product. For example, beef products containing 10
mg/gm of myoglobin may require 10 times more myoglobin blooming agent than

- pouitry products containing 1 mg/gm of myoglobin. Also, if the desired depth of
penetration is 0.25 inches, then, in order to affect all of the myoglobin molecules
(molecular weight of myoglobin is about 17,000 g/mole} in 1 square inch of beef to
a depth of 0.25 inches, there would have to be at least 2.4 umoles (micromoles) of
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surface in a concentration that is sufficient upon contact with a neat
surface to convert at |east 50% of the targeted myogl obin nolecules to a
desired ligand binding state. The avail abl e anmount or concentration of
myogl obi n bl ooming agent is preferably selected to bind Iigands producing
desirable coloration of the neat to the nyoglobin nolecules in the

out er nosAtemeyPackesNa./ 2974743, 1/10, 1/12, 1/16 or 1/20-inch or |ess of
t he neat product, although deeper penetrations may be acconplished if
desired. For exanple, a nitric oxide donating nyogl obin bl oom ng agent is
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[00110] A higher amount of myoglobin blooming agent may be preferred for
darker colored muscles that may contain higher levels of myoglobin. When the
myoglobin blooming agent is incorporated into the polymer matrix that comprises
the food contact layer of a monolayer or multilayer packaging film, only a portion
of it is able to effectively migrate from the film surface to the product's surface to
interact with the myoglobin. Film inclusion levels of up to 20 times or higher of the
-amount required for effective color fixing is anticipated.
[00111] Thus, the amount of myoglobin blooming agent per unit area of the food
contact surface can be selected to provide a desired food coloration of a
packaged fresh meat product surface. For example, the food contact layer can
include about 0.005 to about 0.900 mg/in® of a myoglobin blooming agent such as
sodium nitrite, preferably about 0.010 to about 0.400 mg/in® and most preferably
about 0.100 to about 0.300 mg/in®. For beef products, a food contact layer may
include e.g. about 0.200 to about 0.250 mgliriz, e.g., of a sodium nitrite myoglobin
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woul d preferably use a packaging article providing |l ess than 0.24

Nmol es/in2, e.g., 0.12 Nnoles/in2. An article using sodiumnitrite (MV=
69 g/ nole) as a nyogl obin bloom ng agent woul d preferably provide
0.050-0.166 ng/in2 for beef meat products; 0.017-0.050 ng/in2 for pork
meat prodqucts; and |l ess than 0.017 ng/in2 for poultry neat products. An
article %W%Q@C@tm-@é)ﬂﬂﬁiﬁ woul d be suitable for a variety of types of
fresh neat. [00110] A higher anount of nyogl obin bl oom ng agent maybe
preferred for darker colored nuscles that may contain higher |evels of

nyogl obi hloowieg agbat, whiledbwbi Cortep@ations, 296N bf bﬁo&trtﬁ%@gf ghsit d.ns@ t he
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such as evasdeutrand bedares mure fusifaish yvabtime dhddstht desibpld chlod@fdrBit,n2 and
nost pr r y bout 0.1 t hout. 0.300 ng/in2. For beef products, a
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e.g., ofbrewpadire Advah | gl t | oom ng
agent, vvk:i le | (gwer conc{ea%%a ?g??bﬁg ,fﬂ‘é‘?%@ho@é@@%ﬁ@?@%bgf%e é@é‘f‘}{d %1.%50

ng/ i n2 FRINRRY tayeet Gub theysetags ofthetfeod LontatRlayar ofthedim udimpfinsi on or
coating i i l ze of .35 mcronefers or |ess, preferably 10
pm or | JQ@“‘?‘Q%@%&}@%’@?‘%&%#@%’?S ﬁg?ﬁtérarﬁttﬁ"i‘ﬁﬁp‘é’%g%!%%s }Or"rﬁ'?e BUE9SBe used,
the fi| aprexample, theenyoylbsiaplaurahheident bbdordlRAd!ing prddorpiitiehibs _Size 'S
too | ar spotty appearance may result although results tend to

even ou?g@hﬁg Blegééftr?:ﬁ'afl?m?@%p@mﬁﬁ YirEaceofitbe . Jubbladikns abd easioger
o b T Pl 2 ok by i A S I g e
?| 03”" ngnagm}gim@)y n?)ifqgm¥qgllbbin b@onﬁ?glrayent@dmbt esdilyt pssIHFdRMahe! the
000 CORFAGIan £ thePefore It is ;I)re[l%rgglent% Sitllg {P]e myoglobin blooming agent inside
the tube and/or apply the myogiobin blooming agent to the inner surface of the
tube during (e.g., during a shirring operation) via a spray, because external
appiication (e.g., by dipping) would require a complex and more costly operation
of turning the tube inside out to provide .contact between the myoglobin blooming
agent and the meat contact surface. Application of other additives and coating
compositions via solution spraying during or just prior to shirring is convenient,
economical and facilitates placement of a regular measured distribution of a
Qoating on the interior tube surface. For example, lubricants aﬁd other
- compositions have been applied by various means such as slugging, spraying, or
contact coating the inner surface of a tubuiar polymeric casing via a shirring
mandrel and such means are well known (See, e.g., U.S. Patent Nos.: 3,378,379
(Shiner); 3,451,827 (Bridgeford); 4,397,891 (Kaelberer et al.); 5,256,458 (Oxley et
_al.); 9,573,800 (Wilhoit), and 6,143,344 (Jon et al.), which are all incorporated by

- reference in their entireties.) Packages made according to the present invention,
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form ng agents, surfactants, binding agents and ot her conpounds for the

pur pose. For exanple, the myogl obin bl oom ng agent according to the
present invention rmay be sprayed on a food contact surface of the film
Tubul ar films and casings also nmay be coated by other nmeans (including the

wel | kno nmet hads of di ppi.n and sl ugging). Typical nyogl obin bl oom ng
agent s dgpﬂﬁ’ﬁ@ekégf’lﬁ%ﬁ Nﬁhsﬁmﬁr%ough the filmwall and therefore it is
preferable to slug the nyogl obin bl oom ng agent inside the tube and/or
apply the nyogl obin bl oom ng agent to the inner surface of the tube during

(e.g., dovdyie aosﬂednmitmmedmrﬁmfe@ﬁyoc?ld)tﬁnaql&nﬁmn,ad&@ﬁy%ﬁ}ggﬁgefo“m
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nyogl obi 4@ mi C t . | i cati,on of
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the present invention, 35 Attorney DocKet” No. 2 may W th
the i nveftqurgkHRiie Bl bel fesnatian erduningwirsling girbagtroakipg evg.de aa uni for m y

t hi ck C%iﬂg'oggog%%ﬁhgg | ar fornms or nontubular (e.g., sheets or webs)

forms of the™f packRagi'nig fil mmay be coated by dry or wet spraying or
dust i ng [00194] r bl dne eatbodimerstrof tieairiveation, NG cdnidvhtdthafh 1994t or bl ade,

or by printi means (e.g., USing ravure or flexography printing) or by
usi ng elcgéqugﬁ'&ﬁf@feax T(’%mg'F'?ﬁ befuyegs angyI1iQR pm (Ao beadiabaut 5:00dus poi nt s
| ncor porary ooy e e goge BT bioaRInd adkh Bore BRARBORAA PP brior 10
ext r usi GPoubR5 PO, argl mept prefergblyralenA 7|5 pimitdabent 20,000 ppri.r usi on  or
during I%%R:la‘ﬁy,oé StPoriQ a;t(ejr%rc]m?prris%%raib%%t%\45”\%%%{ %to gt?c?ut?ll)( iwrt]e?ghet' 9- 1na
- % or less (15,000 ppm ~ 20,000 ppm) of a nitrite salt for packaging a fresh ground
beef product, or about 0.75 weight % to about 1.5 weight % of a nitrite salt for
packaging a fresh pork meat product. Amounts in a range of 0.75 to 2.25 weight
% may be advantageously employed for a variety of meats.
[00115] According to the invention, single-layer food packaging filhs may be
provided that comprise a myoglobin blooming agent. In another embodiment the
-food packaging film may also be a multifayer film. The inventive food packaging
films can have any suitable composition or configuration. Preferably, the food
| packaging film fulfills multiple functional requirements which may be present in
one or more or a combination of layers. For example a single layer film may
combine the functions of oxygen barrier and myoglobin blooming agent contact
with one or more additional functions such as puncture resistance, abuse
resistance, printability, moisture barrier, heat sealability, transparency, high gloss,
- low toxicity, high temperature resistance, low temperature flexibility, etc.
Alternatively, multiple layers may be employed to add functionality. The present
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dusting or powdering step. [00114] In one enbodinent of the invention, it
Is contenplated that a food contact |ayer may conprise between about 1,000
ppm (0. 1% and about 50,000 ppm (5.0% of a nyogl obin bl oom ng agent, nore
preferably about 5,000 ppmto about 25,000 ppm and nost preferably about
7,500 ppmto about 20,000 }{) Typically, a food contact |ayer conprises
about 1. BttaEneyPooket NaaB8dd72 0 wei ght %or |ess (15,000 ppm - 20,000 ppn)
of anitrite salt for packaging a fresh ground beef product, or about 0.75
wei ght % to about 1.5 weight % of a nitrite salt for packaging a fresh

por k mealnventishi i addsted férsuselinda mea@éty%féénin@er&aa avBilanE pakading be
advant ageousl y enpl oyed for a variety of neats. [00115] Accordl ng to t he
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invention is adapted for use in-a W variet comercrally Peva T abl e

packagi n@veﬂthmmaymﬁweam irttersar swefatedipod @mmanbdayelrrvdmclmmm:r s¢érves tasaglenar ks
Pro:Tite

ABP, d t 1l t.e Prflex Pr o- Guar d r

curl on(r a]a l%(ﬁ'rr %ﬁﬁg h%"?'tcféﬁ? ang @id, byse g’esﬁiﬁrﬂ&)‘é‘?{'% W%ﬁ%’nw't&sahl
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Mat er i alS9MBPRaFHIEPIS filarhass adpesiin layers ant eittem side| of thes cores oxwmmn oY}
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benef i ci[@0118jodinpareithen ergbbddihmeraof thalinvgntion, enfoad ipaeRage Aiayt danprigs ent
‘a myoglobin-containing food product such as fresh meat having a water content of
at least 5 weight %; and a container comprising an oxygen barrier thermoplastic
film having a polymeric food contact layer and a tray; wherein the container
encloses the food product in a reduced oxygen environment; and the food product
is maintained in a modified atmosphere comprising a nitrogen or sulfur containing
gaseous myoglobin blooming agent, or mixtures thereof. The MBAs described
- throughout this specification may also be used in this embodiment. It is further
- contemplated that either gaseous or non-gaseous MBAs may be used as well as
- combinations thereof in various embodiments of the invention.
[00117] The multilayer food packaging film embodiments of the present
- Invention may have an exterior surface and an interior surface, and include 2, 3, 4,

5,6,7,8,9, or more polymeric film layers.

" Film Thickness

[00118] The food packaging article may be in the form of a monolayer or

' 'mu_ltiiayer film having a total thickness of less than about 10 mils, more preferably
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i nvention may have an interior surface food contact |ayer which al so serves
as a sealant |layer, and a heat resistant and abuse resistant exterior
surface layer with a core |ayer there between which conprises an oxygen
barrier material. Another comon suitable film has adhesive |ayers on

ei ther si,de of e barrier layer to connect with the surface

| ayers. ﬁgﬁi b?ﬁﬁgﬁ%%ﬁﬁﬁxgﬁ%odlnent of t%e I nvention, a food package may
conprise a nyogl obin-containing food product such as fresh neat having a

water content of at least 5 weight % and a container conprising an oxygen

barri er tedilfopasatotel thidkneshabfram abq:.dl(}jflsrwm nisqd27epsanticloay ¢p))and a
tray; roduct in a reduced oxygen
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mcrons) or |ess maﬁ be 'made, It is expecte nmon fil s
will beSheetlaana iofa tmqkngsgofrfrprr(&}:mamo 50 mils, most preferably the sheet

has a total thickness of from about 10 to 30 mils.

Food Contact/Heat Sealing Lavers

[00120] Itis essential that the food packaging film of the present invention has a
food contact layer. This food contact layer may also function as a heat sealing or
heat sealable layer to facilitate formation of hermetically sealed packages,

- although tubular plastic casings may also be used and sealed, e.g., by clips as
known in the art. Preferred films of the present invention utilize a food contact
layer which has heat sealing properties.

[00121] The terms “heat sealing layer” or “sealant layer” are used
interchangeably to refer to a layer which is heat sealable, i.e., capable of fusion
bonding by conventional indirect heating means which generate sufficient heat on
at least one film contact surface for conduction to the contiguous film contact
surface and formation of a bond interface therebetween without loss of the film
integrity. The bond interface between contiguous inner layers preferably has
sufficient physical strength to withstand the packaging process and subsequent
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m crons). Especially preferred for use as filns for food packagi ng are
films where the nultilayer filmhas a thickness of between about 2 to 3
mls (50.8-76.2 mcrons). Such filns may have good abuse resistance and
machi nability. [00119] The food packaging article may be in. the formof a

nmonol ayer,.or | tilayer et having a total thickness of at |east 10
mils, mf\étomeé?ng?gfﬁtﬁ%?@s’ﬁ?’r?eet has a total thickness of from about 10 to
50 mls, nost preferably the sheet has a total thickness of from about 10

to 30 mls. Food Contact/Heat Sealing Layers [00120] It is essential that

t he foodhpadlingginalyding, e@f tensionereseiting frowestréteRingas shrinkingdtiepahact | ayer.
ction as a heat sealin heat

This f : t | | f

seai abl ity e Piesert ol ATave Bogy sebleenvinn Rpakage akiigng edfiedhaintkages,

| t hough | i ' . D

1 ps g nacranlE el AT IAGUSH (i Bpnd Fudiieck RUMeRERNG Surtictny,
utilize therpally siabiete preveytgasyi Imimmﬁkhga}thmmrbmw Whengerxbb@éd td ﬁ0121] "
The t " i | " " t " i nt
Co°ref er VB bOBR el Einnulured iupuring Ve or mgsaistarefolowngsn o
bondi ng packegingeaeratiéhs, stshag Chamtaml! pggéeﬁﬁff d'?i%%@r%?&?és%%ﬁfﬁ%&“ ent

heat on  .at |east one filmcontact sar ction to conti guous
fi | m corfig@ksealspydte derignest framieehdifferentisonditions ef Erpected esebatiween

Fner | sy Hech 8Eal bl MtONEHS froun i T e niy S SEwRIS R Sand o
ol i g e g oS ot e B S s by "o A 8T endant
With t hgglﬂa@@ﬁ@@h%@ OR CoQJusitn Wrggﬁﬁ%aﬂwcohdiﬁoas,@g.k&ga_seaieldi tEgyg a film
or of or s Lt PaBEId (VB For oA BRRFRNT FOL id B 0550 BieTorfii | cakage
t her et hheag Reals shouketiestand eia/amt_emnpératmes apto ebbut FE0ReBOTRIPS.828. J.
handi ngC) oF BIRER6RS. 20Pem PO 55 13F eebirmgassds obime, eatindod © fay be
soal T or ol 2t apyerioHe APICRRNAY R ol FREE hEEsfEd B0 %y R Whe o
pr esent SHRMGR$IDB N heatedevater.nPraferatiy the fimticortattsor Heatseaklayer isny be
subj ect gdat sealable to itself, but may be sealable to other objects, films or layers, e.g., to
~aftray when used as a lidding film, or to an outer layer in a lap seal or in certain
tray overwrap embodiments. Also, in certain embodiments, the myoglobin
‘blooming agent containing food contact layer need not be heat sealable.
[00122] A sealing layer is preferably positioned at or near the interior surface of
the packaging film, and can be an interior surface layer which aliows a monolayer
or multilayer film to be formed into a resulting package, e.g., when used as a
clamshell container, sealed to a tray, e.g., when used as a lidding film, or sealed
- to alidding film, e.g., when used as a tray. The sealant layer may comprise a
B myoglobin blooming agent and a suitable heat-sealable polymer, such as an
ethylene-a-olefin copolymer, nylon blends or ionomer. The exterior layer may
also be a heat sealable layer and used in place of or in addition to the interior
~ layer for this purpose.
_ [00123] The food contact layer may comprise a sealant layer and may coﬁprise
a heat sealable polymeric material such as a polyolefin or blend thereof, e.g.,

polyethylenes such as low density polyethylene (LDPE), high density polyethylene
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to pasteurization or cook-in tenperatures and conditions, e.g., in a sealed
bag, vacuum skin package (vsp) or sealed tray form For use in cook-in
applications heat seals should withstand el evated tenperatures up to about
160-180 OF (71-82 C) or higher e.g. 212 OF (100 C) for extended periods of -
tinme, urs in environnents which may range from

heat ed h%\tﬁoglei)y éﬁcﬁtwooi6z92%rn subnersion in heated water. Preferably,
the food contact or heat seal Iayer is heat sealable to itself, but nay be
seal able to other objects, filns or |ayers, e.g., to a tray when used as a
| i ddi ng (HDRE)ethylenam- miaﬂmecop@lymers nneludiag, egalplaﬁtomwa/fei'y?udw tray

gent ot b balane (HEORE) ALl 4w densBeppbth b (D @0102] A |~
Sral ! 09  boypfonyfer SR8 GH e flo BolFilfert cholifidls, WP RohfBRhkglis 51 L ace O

t he packagi m and can t'erior 'surface |ayer allows a

nonol ayepol y@H%ﬂﬁmesms Sueh dsi those odate With cedstrained geomewtclatmyﬂa@kage e.g.,
when used as a

wh hel | t )
i g Tefiobepd sEREEe eBRNSN FHuRe e & copgbmammehelivtined a tray. The
seal ant ﬂn@p?ren@aytrc@masmeam_wR&Lr%lbréﬁh%?e O'tfht?ﬂﬁﬁt hé%%ym Qi tabl e

heat - seal ab | ymer, such as an | ene- a- nyl on
bl ends o?ct%@rdr@rcomm@atmséhemof] wiflea malsbrlfmfwlsb'ﬂeﬂc th desnadchfom | ayer

o poce i PeRbaT frdlydhe, PrRie iR ARk BTE VA Robolmetd Zeiévﬂaﬁ% Dfifer and

may conyadesate c&pb@@ﬁerSQIBAblah?d@hﬁ wsthyl dBekAe RlboRMidts 8 rﬁhoﬁlr%f in or
bl end ther et hyl enes such as | ow dénsity | ene
( LDPE) , C%’ﬁﬁ%ﬁﬁ%& Bgr %ﬂw@nﬁ@hﬂmmemDM%(EE(MDPE)

denti ?3%5%@’%‘?%“; the @%f‘”fb"m Hithlhnef sirachbBe SETrOR AfY A" LLore

or pol )fmd)pyh@nteammopealgnblayer mymmwhpﬁ@ an isHoMm& WhicAlis honogeneous
pol yol ef i n r ' se, made with_ constrai ned geonetry catal ysts

ns ch,a
or et fflSFSE M?Sﬁ“e‘?aé él;ﬂ'@ﬁ%%q GeRAlymenef efaviege andacryliopol yer s of
et hyl enenéth en c@fa?j' r Iy s (e.g.
but ene- 1, hgggﬂe %‘dg;&utggq%%%lah@r%ggonﬁfanat | gﬁénzﬂ g@gog‘l}@n%ﬁhﬁg maj ori ty of
pol yner ienQinetss palyplefied of biandsdhersob rmichrasthosy disckseHtiny). 8nPatémy| acet at e

(EVA) coRel ¥[8y 4816 68 £127;%8/5Y8,023; 6,773,820: 6,682,825 6,316,067 and
9,759,648; 5,663,002; and U.S. Patent Application Publication Nos.:
2005/0129969 (Schell et al.); and 2004/0166262 (Busche et al.) which are hereby
incorporated by reference herein. Food coﬁtact or sealant layers may also
comprise nylon, polyesters such as polyethylene terephthalate (PET),

polycarbonates, cyclic olefin copolymers, polyacryfonitrile or copolymers or biends
thereof. The food contact layer may be 100% of the thickness of the total
structure. The food contact or sealant layers in multilayer structures may be of
any thickness with thicknesses in muitilayer structures of up to 1% to 5% to 15%
“to 50% or more of the total thickness contemplated. Preferred examples of such
sealable resins comprising a food contact and/or sealant layer include ethylene a-
‘olefin copolymers commercially available from: Dow Chemical Company under a
trade names of "AFFINITY", “ATTANE” or "ELITE" (including octene-1 as a-
olefin); and ExxonMobil Co. under a trade name of "EXACT" (including hexene-1,
‘butene-1 and octene-1 as comonomer); ionomers commercially available from
- DuPont Company under the trade name Surlyn®.
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acetate copolynmers (EBA), ethylene nmethyl acetate copolymers (EMA),
ethylene nethacrylic acid copolyners (EMAA) or ethylene ethyl acrylate
copolymers (EEA) are also suitable nmaterials for formng the inner surface
heat seal able layer. A food contact and/or sealant |ayer may al so conprise

an i onongy, | i es tLally a netal salt neutralized copol ynmer of
et hyl enga‘éﬁ?gﬁ%bwfeé @9'%%?%cryl I c acid. Suitable sealant/food contact
| ayer materials often include iononers, polyolefins or blends thereof,

such as those disclosed in U S. Patent Nos. 6,964, 816; 6,861, 127;
6, 815, 023; 6, 773, 820; 6, 682, 825; 6,316,067; and 5, 759, 648; 5, 663, 002; and

U S. Pat : . cation Publication Nos.: 2005/0129969 (Schell et al.);

and 2004%%@%%0% et al.) which are hereby incorporated by

ref er encf00¥24%i Barfepye@tathe Madeeiatisi i rise nylon,
pol yest ers Slﬁh as pol gllet hyl enee taerepmﬁ'gqlé??wn%%@g%ﬁgt es,

cycl i ¢ of Bebariesdaysrseteral)y fynations @sia gas bawier tayeo) sitnoughthéd tgpes
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exanpl esP&ferahyia caredpys) Rositioniedbatwapnithe fitgt and sedond lyacs. Bod/ or seal ant
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Dow Cheny caPoBIONBEnSarfer oyt GRRR KRS Bptiiies frdwufiadimtendor
"ELI TE" 4n adhesivefayec bemaybeasarntwiohed bajwestvotiiexaydRbidd/Gomg/nder a trade

nane of lEé'%% éi ncl udi ng hexene-1, butene-1 and oOctene-1 as conononer);
i onomer & P¥'31 1y available from DuPont Conpany under the trade nane

11 101780 Rt iy St B

| ayers can be made conprising a nmyogdlo oom™ng a
| ayer preyeglabimbleeming agent fikm hegmediamr pavkageye comdlrdionalittoaher types of

b [ ' b | | a) | so . include th | obi

o1 oo ng i SRRl GhIBupR. cHY by es candrand ScsviaRyeamBni | or

| ayer, angges fortheidesrbl YrescbestRn GhHtRE alPtgffé td B@%ﬁc?ﬁé’@@ﬁu el I rst and
n aye

second | ayers. For exanple, the oxyge arrier can be I'n contact
with a fnHgipatad starage enslitiansd In one aspect, an oxygen barrier is used in the

meat package or packaging film that is maintained at a reduced oxygen
atmosphere. The oxygen barrier is preferably selected to provide oxygen
- permeability sufficiently diminished to permit a desirable color to be induced or
maintained within the packaged meat. For example, a film may comprise an
oxygen barrier having an oxygen permeability that is low enough to reduce the
‘myoglobin reducing activity of metmyoglobin reducing enzymes in the meat,
- andfor maintain a reduced oxygen atmosphere in contact with the meat to reduce
oxygen binding to myogiobin on the surface of the packaged fresh meat.
[00126] The oxygen barrier layer can comprise any suitable material, such as
nylon, EVOH, PVOH, polyvinylidene chloride, polyamide, polyester, polyalkylene
“carbonate, polyacrylonitrile, nanocomposite, a metallized film such .as aluminum
vapor deposited on a polyolefin, etc., as known to those of skill in the art. The
oxygen barrier layer of a film may preferably comprise EVOH, although oxygen
barrier layers qomprising polyvinylidene chioride - vinyl chloride copolymer (PVDC
- or VDC-VC) or vinylidene chloride - methylacrylate copolymer (VDC-MA) as well
- as blends thereof may also be preferable. The barrier layer may also provide
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an adhesive | ayer or may be sandw ched between two tie |layers and/or two
surface |l ayers. [00125] To achieve all the benefits of the present
invention it is essential that the nyoglobin bloomng agent film be used
in a package in conbination with a reduced oxygen atnosphere. The barrier

| ayer camtwrﬁ%)ifgt%ﬁge@%.it%ﬁég_ arrier to oxygen for the desired

preservati on tc be packaged under the anticipated storage
conditions. In one aspect, an oxygen barrier is used in the neat package
or packaging filmthat is maintained at a reduced oxygen atnosphere. The
oxygen b%ﬁﬁi"%’?feioﬁtlﬁa'awepaﬁlley vehsinesitatdh pdeptedy irld:hjcﬂng/t;ampa?ém?eaﬁdi lov Y

i nt ol node S Rk T RE g PR rbapatR Wl i ehererpid ks cRabiee. an

oxygen biftatities titiehriens oftho baiieR 12y8F WBakiddtbd 1d PRAvidetnbsfraguon to reduce
t he wogé'%gln reducing activity of netnyogl obl n reduci ng enzynes in the

meat, a (atignef dhey Parforsrancedororgties soughs sher with mesmett & bxyddrh t he neat

to reduc Wl | abi,n on the surface of the packaged fresh
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pol yal ky).ene arbgnate, polyacrylonitrile, nanoconposite, a net zed
film suc]JHn}fsargﬁﬁ% 1874088 deyd Sitod@% of theplotal dira thioknestscand as known t o

t hose ofprakdrabhyilBsd 1 rier layer of a film my
pr ef erabﬁ)y com%ﬂr_i se Evr%s-tl?ouéﬁtb%’oag ggf%gﬂékrte%srquﬁfe Fﬁ@tg?%erdcﬂf??pri si ng
pol yvi nﬁrwetmnessmmay\hermpmédmbmma@wQ?ﬁa&iBNPQyn@rs Wpe t40) or
vi nyl i dqﬂaereq%\gerl %e mat\?%lrgﬁtél aft e cggol yner DC-MA) as"wel |l  as bl ends
t her eof TRy O BEPEIISh? TeTpfe it apxpegted Hallessagosdly sesips will be 41
At t or neyusieadk @ithé¥dayed 44 TmBad eekh ig@! PSlitabfS Q.84 etch
oriented, includi ngyt ranspgr ency riﬁgﬁrgaéh'&g?geé%dﬁg&?ﬁtg@ﬁl‘eﬁ% Sehavi or
c ?npﬁt i pisediip@ghiave thay"@ﬁt{?@gaa garﬁer.prbpeﬂctissfcjebé gmblarea tbﬁibrirrz)dmnt hi cknfessh
of the o Vi elected to provide.the desire conbi nati on of the
per o it AP BAey i SHCLR T ok UGB HsFuarfaiar T i yaasenasnei |1 1y,
shri nkadgssthianesboes Pets mil(¥0.25 rhi@%ﬁs?ﬁﬁ@rgﬁ‘éé{%?%ar?@&&tﬁo@mﬁqtﬁ lon,
del am nat.i on 5e5| st ance, and o&t i cal "properties. Suitable i‘cknesses in
mul ti | ayfdFronsy IReluding §.4Q.<0.2A o 2559306 00, oF Dath iltthick3% of the total film
t hi cknesgo2¥ Preferably, multilayer films include a core oxygen barrier layer. Any
suitable material can be used to form an oxygen barrier layer. The oxygen barrier
layer of a film may preferably comprise EVOH, although oxygen barrier layers
comprising polyvinylidene chloride - vinyl chloride copolymer (PVDC or VDC-VC)
or vinylidene chloride - methylacrylate copolymer (VDC-MA) as well as blends
thereof, may also be preferable. One preferred EVOH barrier material is a 44 mol
| % EVOH resin E151B sold by Eval Company of America, under the trade name
Eval® LC-E151B. Another example of an EVOH that may be acceptable can be
purchased from Nippon Gohsei (or Soarus, LLC in the USA) under the trade name
Soarnol® AT (44 mol % ethylene EVOH) or Soarnol® ET (38 mol % ethylene
EVOH). Oxygen barrier films comprising EVOH for packaging food products
containing a myoglobin blooming agent can be formed by methods disclosed in
| U.S. Patent Nos. 7,018,719; 6,815,023; 6,777,046; 6,511,688; 5,759,648;
- 5,382,470; and 4,064,296 all of which are incorporated by reference in their
entireties. |
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preferably | ess than about 10% of the total thickness of the multilayer
film Geater thicknesses nay be enpl oyed however oxygen barrier polyners
tend to be relatively expensive and therefore it is expected that |ess
costly resins will be wused in other layers to inpart desirable properties
once a suitable thickness is used to achieve the desired gas barrier

pr oper t yAftginayHogket Mo, 20é47-€onbi nation.  For exanpl e, the thickness of a
core oxygen barrier |layer may advantageously be [|ess than about 0.45 m |l
(10.16 microns) and greater than about 0.05 m | (1.27 mcrons), including

0.10, 0.[0128) 2JuitdbROyIOngEr nyion Blgtris by Gliode us@PHE2kIpart Ghyrieab! v,

mul tilayer films include a core oxygen barrier layer. Any suitable
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under tr@arhéag?enarre Eval (r) LC E151B. Anot her exanple of an EVOH that may
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USA) und@p129k Foauerisiwtm fosubpaakiaging, e Odygema|O,Ypetryhlsiiy deé@ablyor
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6, 777,046; 6,511, 688; 5, 759, 648; 470 and. 4. 064, UGt whi ch are

i ncor porainaigity and @8e1Ge e Dl’ﬁfetraiélweSSaﬂmaanét ¢rod m% QayAtmmamysf@ablydesS\lo

20747 2 4 ns..or 0 be used to inpart
oxygen '[6%’?%52&#“3??“ 5kﬁ’B}t’le% le a‘t‘%ﬁ%"?/ﬁ‘g E@H thr@rcfoéﬁi Y'Y so be

used. Fdie adjuster by, blmﬂmg i Conb@éti @rpdw@fsstoafarwh@maﬂaﬁ pEMheRirgopf t en

used to _inpart suitable barrier properties in food and neat packagi ng as

are bl eﬁ?%gﬁﬁ pEVGEIaB'HH’ ey Qen Of thedfimsankheothickners efihecaredayaranann al so be
dt d
packag: A B Jared ¥AGBenBREiBl Py eefrom! SRS Blod ) atitih 0338 Riig (122

7.62 microns).

Abuse-Resistant Outer Layer
[00130]. Since it is seen by the user/consumer, in both the monolayer and

multilayer packaging film embodiments of the invention, the exterior surface of the
film should enhance optical properties of the film and may preferably have high
gloss. Also, it should withstand contact with sharp objects and provide abrasion
resistance, and for these reasons, it is often termed the abuse-resistant layer.
This exterior abuse-resistant layer may or may not also be uéed as a heat
sealable layer. As the exterior surface layer of the film, this layer most often is
also the exterior layer of any package, bag, pouch, tray or other container made
from the inventive film, and is therefore subject to handling and abuse, e.g., from
equipment during packaging, and from rubbing against other packages and
shipping containers and storage shelves during transport and storage. This
contact causes abrasive forces, stresses and pressures which may abrade away
"~ the film causing defects to printing, diminished optical characteristics or even
-punctures or breaches in the integrity of the package. Therefore the exterior
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shoul d be m nim zed. Typical oxygen barrier filnms will have an 02
pernmeability of |less than about 310 cnB /nR fora 24 hour period at |

at nosphere, 0% relative humdity and 23 C, and preferably |less than 75 cnB
/[ m2/ day, nore preferably less than 20 cnB /nR/day. Barrier resins such as
PVDC or OH in_the re layer may be adjusted by blending in conpatible
pol ynersli\(@r@%ﬁfpoﬁlﬁtﬁﬁ-aﬁqm -daraneters or the gas permeability, e.g. 02,
of the filns. The thickness of the core |layer may .al so be varied and
beneficially may be fromabout 0.05 to about 0.30 mls (1.3- 7.62 mcrons).

Abuse- ResudaamtayenisctypicalyemadeGicin matstia&hobeh fo BE ¢8sibtant feeaBtagieconsuner,
i n both thg m)n&lgaiq()ar and rg;%tl | ayer packagi ng film enbodi ments of the
i nvent i ofANY PYECIIE 19'Ces agd of @t'@ﬁsﬁﬁéndfﬁbuﬁeyﬁtﬁh@e@ﬁ%ﬁg@gdpaj/cal
propertigg i n | S..Al.so. it should
wi t hst and gﬁqtggiﬂqu Héfhgpg%ﬁ%égggﬁgg%}éﬁ%ﬁ%@ ggreaa%&gﬁ mz?cégﬁl%f'fn’ce, and
for theskecasyiniged throwghodncebe heanipolatdieh\amashine e sé.gt, 40k cdriveging, Thi s
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exterior se-resistant |ayer or y not also be used as a heat
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st ressesoptivdl propesisssreVdlss frefBIntALAEHSnEI Yo ekiBRof iak/&}pscu@g@i%lgef ects to

printing, di m'{ﬂ shed optical characteristics or even ures or breaches
in the iGh0kH Pk ratarials T e damgenavralse dieshosehdo dave charackdristics or ney Docket

_ is i tvpically. f ials ch b
osi ot anuabRfor BReanBXEibd HAPLERS MiyEE By He BeliEiid Bl HRiahabuse

whi ch t legpaylimgiise semjers cocnan berusddr 98 hesEsedling eibeeii®beg4in| ace | ayer
ine (i.e., be easy to feed through and be

shoul d be easy t ch i
mani pul AEGES eﬁﬂpﬁrﬁég“,& &% USNGPVRIAR 89alag, packagi ng, printing or as
par L of ODFY | et RN ey 8¢ KON 9Py blngl 18 el pr RS o'
at | ow ta¥gselaconesanbadimeat; 20 :a8t and dnovreferSblly thakh teiorfdniesaerior
Pl exi b hdyets ubilifpotyolefin resins, preferably a blend of (i) EVA, (i) EAO (such as
VLDPE), and {iii) an ethylene-hexene-1 copolymer having an mp of 80 to 98 °C,
preferably 80 to 92 °C. Each of the three polymers typically comprises 20 to 40
- weight % of the layer. EVA, when used in the outer layer preferably has 3% to
18% vinyl acetate content to provide good shrinkability, if shrinkability is desired.
Blends of EAOs are also usefully employed in the outer layer.
_[00132] The exterior layer thickness is typically 0.5 to 1.0 mils. Thinner layers
may be less effective for abuse resistance, hbwever thicker layers, though more
-expensive, may advantageously be used to produce films having unique highly
desirable puncture resistance and/or abuse resistance properties. Heavy gauge
films, typically 5 to 7 mils or more, are needed in demanding applications, which
are usually satisfied by very expensive and complex laminated film structures
and/or secondary packaging materials such as bone guards, pads, and overwrap.
[00133] In one barrier layer embodiment of this invention, an exterior
thermoplastic layer of the enclosing multilayer film is on the opposite side of a
core layer from the interior Iayer, and in direct contact with the environment. In a
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crack resistance, nodulus, tensile strength, coefficient of friction,
printability, and optical properties are also frequently designed into
exterior layers by suitable choice of materials. This |layer may al so be
chosen to have characteristics suitable for creating desired heat seals

whi ch may, be re e to burn through, e.g., by inpulse sealers, or may
be used 05”%@ 'é%&? Q-#974drd ace in certain package enbodinents, e.g.,

using overlap seals. [00131] The exterior layer may be formed of a simlar
blend to that of the interior l|ayer. In one enbodinent, at |east one and

pr ef er absyitaige hhnentlayemmwnmt dhis@xtedar&yer |§lee¢t]§ﬁad1@r¥6 k&t coRSI NS,
preferabl% &&%ﬁhd of %&\é (1i1) EAO (such as VLDPE), and (1i1) an

et hyl ene'HE&X ISQUBierhe ANIOXYORR baFieRlaxar. 80 to 98 C, preferably 80 to
92 C. Each of the three polynmers typically conprises 20 to 40 weight % of
the layer. EVA, when used in the outer |ayer preferably has 3% to 18%
vinyl aclitemeediatetleavers o provi de good shrinkability, if shrinkability is

desi red. l,ends, of . EACs,. al so usefully enployed in the outer |ayer.
[00132] 3§it & oter e?"?ﬁ%l&%@@%%y@k’?ﬂ}’% hg exteriardayerand the. Thi nner

| ayers ilﬂiveﬁd?&a)lf@feﬁld%é?ﬁdm% (f»%f e‘i‘\bdh?ﬁef By %l%t i8¢ erQBY"Fa s hQYﬁém; | ayers,

though npre expensive,” may ad va t ageousl y~ be use uce havi ng
uni que hiugetignal edtsibetesi @eﬂd fen hhee‘nlm&numtmam ite nnbbodealuues: Irtsimaédiate

t | ded
P O e EPers 1Y hedtaGa thbiale: ihegi 67 glnbaish Tedeifis rudlisgons; - exponct vo
and corrpct[rmrad:l@ﬁ’sfw, er f |bﬂ|ﬁfh§1ll ngf Hés%rln%!ﬂéﬁﬁctﬁr%%ogﬂ%%bﬂggkag' ng materials

such as bpn rg@gtjards verw a I'n one rrier |ayer
enbodi neHte . BFQCﬁﬁeaﬁllﬂtmmaahlnewl@r fmSIletmeiDempS,ac#ape ﬂieaylmhtyof t he

encl osi | f si.de .o r fromthe
interi o[yllf@%g% A‘IQMI?EJS dé Qé\aﬁ-{]i%%ggﬁy SR%”’QH\;??tHFﬁ%ﬁ?ar Hrﬂpéﬁ'ﬁﬁ

At tor neptmﬂetelomgatmyéﬁacal anoirsahbe)awre@xyg?efeér SfBPghsBAtriert hi s exterior

| ayer is rectl dher d to the core er which is preferably an oxygen
barrier P ?@P" S Pﬂé’ﬂgﬁfr@ri_%ﬁeﬂg '-WﬁM@Q wayelpngibsneldi ate | ayer is any

| ayer between the exterior |ayer and the interior |ayer and may i ncl ude
oxygen barrier layers, tie layers or layers having functional attributes
useful fldeLlayerstiimstructure or its intended uses. Internediate

[00135] In addition to the exterior layer, the interior layer, and intermediate layer
such as a barrier layer, a muttilayer packaging film can further comprise one or
more adhesive layers, also known in the art as “tie layers,” which can be selected
to promote the adherence of adjacent layers to one anotherin a multilayer film
and prevent undesirable delamination. A multifunctional layer is preferably
formulated to aid in the adherence of one layer to another layer without the need
of using separate adhesives by virtue of the compatibility of the materials in that
- layer to the first and second fayers. In some embodiments, adhesive layers
| comprise materials found in both the first and second layers. The adhesive layer
may suitably be less than 10% and preferably' between 2% and 10% of the overall
~ thickness of the multilayer film. Adhesive resins are often more expensive than
other polymers so the tie layer thickness is usually kept to a minimum consistent
with the desired effect. In one embodiment, a multilayer film comprises a three
layer structure with an adhesive layer positioned between and in contact with the
"f_irst fayer and the second layer. In another embodiment, a multilayer film

comprises a multilayer structure comprising a first adhesive layer positioned
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| ayers may be used to inprove, inpart or otherwise nodify a nmultitude of
characteristics, e.g., printability for trap printed structures,
shrinkability, orientability, processability, nmachinability, tensile
properties, drape, flexibility, stiffness, nodul us, designed del am nati on,

easy opening feature tear _properties, strength, elongation, optical,
moi st ure%@?ﬁqkﬁ?éj@@jﬁféﬁzo@mtﬁ her gas barrier, radiation selection or
barrier, e.g., to ultraviolet wavel engths, etc. Tie Layers [00135] In
addition to the exterior layer, the interior |layer, and internediate | ayer

such as bhetyesari and iragiezct cantact with alye extesiok Rglepand il dré aRydén bAglerconpr i se
al so known in the art as "¥|e | ayers, " which

d ' o
ggﬁ gre s yrgg_ta g%gfgpﬁmﬁtwaﬂnﬁ@\%é@cw tieijevee hetwasyeand inditasd anot her
. Lt L . Coation. A
)y T SohBtegh USRS SRR REE AP B BRLAE R n Dras ce o
one | ayefiva ayentinmer | ayer without the need of using separate adhesives by
virtue Oi? t1:3 co ﬁtlibi I.'tg/ of the materials in that |ayer to the first
and seco o g}er@?’ WW%(;"F@ EAB SAMPERE AnYayifableumbgrafdie gadicsive materi al s
f ound lrﬂag@fsfbftérﬁr dlitadle @&ﬁpéﬁﬁg&gdv!aﬁdéé %%%%? %g%@éﬁﬁmﬁf%‘iedgﬁé{ sui tably

be less than 10% and preferab et ween e overa
t hi cknesRosifionasktonpovideaydesifad laveladaeiiesionrtetivasn specifit tayersiof tieexpensi ve

th t Ly: he tie | t hi ck ] |1y kept t
o A OS85 bl P o B Red by L i L
mul ti | ay[@0187] nFep maaﬂngwaméslnf@layeﬁsqﬁ onkdct With'd %P(&{L &&ngﬂﬁ'ﬁg hesive |ayer

positionecll between and_ in contact with the first Tayer he second
| ayer. IRPI¥RIeHSHCR @5 henweferablingpmprisper suitabie bleorthaf ipsh®lafinsukith | ayer

t t | S fi ' Lt d 45 Att Docket
No 507 45nEPRied Bodmet< BnBBiERined CSadHl o hb iR Ve B or and &
oy er Dean BN e I B or
ayer befween in dige , Wi S X
| azer a "Fﬁ% OFﬁfb& iQmeFiaW@F iNgex R0 @61Gimin.; géaneltipe point pﬁgg [60186]

ayer s oo P T e At A P R o o206 s are T or mul at e

and podP@13fedToe injedun, dstesiodastermeadiate et tiolayekh ariyare foptedar apigeci fic

layers %Litétg'lg thermoplastic materials, for example, polyamides, polystyrenes, styrenic
copolymers, e.g., styrene-butadiene copolymer, polyolefins, and in particular
members of the polyethylene family such as LLDPE, VLDPE, HDPE, LDPE,
ethylene vinyl ester copolymer or ethylene alkyl acrylate copolymer,
polypropyienes, ethylene-propylene copolymers, ionomers, polybutylenes, alpha-
olefin polymers, polyesters, polycarbonates, cyclic olefin copolymers,
polyurethanes, polyacrylamides, anhydride-modified polymers, acrylate-modified
polymers, polylactic acid polymers, or various blends of two or more of these
materials.
[00139] In another embodiment, the exterior, interior and/or one or more
intermediate layers can comprise or consist essentiaily of a nylon blend
composition. Preferably, the nylon blend composition comprises at least an
amorphous nylon such as nylon 6l/6T copolymer, in combination with at least one
semi-crystalline nylon homopolymer or copolymer such as nylon 6/12, nyion 6/69,
nylon 6/66, MXD6 nylon, nylon 6, nylon 11, or nyion 12. |
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filmaccording to the conposition of the |ayers contacted by the tie
| ayers. [00137] For exanpl e adhesive layers in contact wwth a | ayer
conprising polyester, such as PET, preferably conprise a suitable blend of
pol yolefins with other adhesive polyners. One preferred conponent of an
adhesi ve |l ayer contact with a PET pol yester layer is EMAC SP 1330
(V\/m ch réﬁ8¥ 9‘3]1*?5@0 £078érsity of 0.948 g/cnB; nelt index of 2.0 g/ 10

a nelting point of 93 C.; a softening point of 49 C, and a nethyl
acryl ate (MA) content of 229% . [00138] The interior, exterior, internediate

or tie |E0049O] mig eimetﬁenlenrﬁfbmxheﬁnyfthéum\fl@hioﬂ bRE bFRRIraSF e é‘S&éﬁéﬂ al's, for

exanpl e, pol yani des, st yr enes, styrenlc copol yners, e.g.
st yrene- '5'5? aé?ﬁ’go Fe 'n;tﬁfmﬁiﬂ'%tﬁl axerss;ﬁmnrisepaﬂeia@boae pOhfeBtﬂrs of the

pol yet hy a érlgg? e VI nyl ester
copol yrreﬂr)@lgkﬁ]egt R; %rrl%Hﬂ i??/l ta ryﬁn?e co@f’%%mét%ﬁsg
et Ihy| enepqaferpplye ;aee bonpmpgalymas or o?paﬂl?m,rs Pﬁbe@Wle@@&érepWﬂiﬁ]@te (@'F_lﬂf)l n
ol yners sters, car ponates, cyclic olefin copolyners
Bol iur et%%’ﬁ ¥’F *ﬁ) q%‘%ﬁ 'f!ﬂ-fvgb’ aﬂﬁylﬁrﬁéfe %EﬂbﬂﬁP Eaiysﬁﬂegsrmay have an
acryl at g t’m@[(ﬂ, ends of
two or nore of '?ﬁ%%‘é’%f?.??gf?aﬁgﬁbﬁb%ma Rrefertiy fdfietn, Glio (B0 TR
exteri orp0|Y¢ﬁ’f@W@ty kenan sliphatic mﬂyeabere'esmbet rsqﬂewrabiyay;@trsmn conprise or

t | Pr ef bly, th |
bl nd_ c e B oy St oelueder matotals op E\esd%{vgaﬁgo?@cﬁ o nylon
61/ 6T CQﬂ@du’bﬁEyhc adid @@ﬁ‘ibbﬁéhisoithMdiﬁb ?éreb%%ﬁc 9{5@ argﬁggpr%éﬁcf e nylon

honopol y or copol ymer such as nylon 6/12, 66, MXD6
nyl on, rW'P ew@ﬁs,lqnd alsogjmers qumsmlrated)alwtmcidst Eﬂcam;ﬂéé’é? 2

00140 f
bxteriof G0 Pﬁ@“?%‘?'*?%ﬁﬁﬁ%%ﬁwﬂ SPbeRa e PYERET obor 1 <es at
| east ommlp@éymﬂywkylep@bmrs, s%ﬁé@@tlﬂﬂb@@bbﬁ@éﬁ Qfop@@rbér@?éolco”pr | se

arorratlg?tg ers and nore preferably, are ynmers or copol yners of

pol yet h QlMQWIaF%ORW)QIYCMWhHQEGWQ! Nh@thylenamil\/dﬂl,ends
| EBeraESLP"@“%W‘E“Ri PRRLFN BOB IR EnB oL - TG ey e an
al i phat dimgthapek tamd 2—eﬁ<yh1 Sm:bpaseqhobfraoeé)byec&ﬁibeﬂiyoéﬁmples of
dicarboxylic acids constituting the polyester resin may include: terephthalic acid,
isophthélic acid, phthalic acid, 5-t-butylisophthalic acid, naphthalenedicarboxyiic
acid, dipheny! ether dicarboxylic acid, cyclohexane-dicarboxylic acid, adipic acid,
oxalic acid, malonic acid, succinic acid, azelaic acid, sebacic acid, and dimer
acids comprising dimers of unsaturated fatty acids. These acids may be used
singly or in combination of two or more species. The diols may be used singly or
in combination of two or more species.
[00141] Polyester compositions that comprise an aromatic polyester resin
comprising an aromatic dicarboxylic acid component can be preferred in some
aspects, including, e.g., polyesters between terephthalic acid (as a dicarboxylic
acid) and diols having at most 10 carbon atoms, such as polyethylene
terephthaiate and polybutylene terephthe;late. Particularly preferred examples
thereof may include: copolyesters obtained by replacing a portion, preferably at
most 30 mol %, more preferably at most 15 mol %, of the terephthalic acid with
another dicarboxylic acid, such as isophthalic acid: copolyesters obtained by
replacing a portion of the diol component such as ethyiene glycol with another
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pol yester resin. For exanple, polyester materials can be derived from

di carboxylic acid conponents, including terephthalic acid and isophthalic

acid as preferred exanples, and al so dinmers of unsaturated aliphatic

aci ds. Exanples of a diol conponent as another conponent for synthesizing
t he poly pol yal kyl ene glycols, such as ethyl ene glycol,
pr opyl enz\?@r%ynﬁ&kqtﬁq éﬁfﬁﬁ;ﬁ ene glycol, neopentyl glycol, hexanethyl ene

gl ycol, diethylene glycol, polyethylene glycol and pol ytetranethyl ene

oxi de egcoI 1, 4- cyclohexane- di met hanol, and 2-al kyl -1, 3- propanedi ol .

Nblr e spedioli &Lwlhlqa 1 éxcamnil”lexané-dlrdemmbéeyg | tVeridigls 90211S htédet by Yokidien
pol yest e

ot 0 5 fivisicth Br EBYmATE el Gohay H%elfe&?é&?c&mtbéﬁgqhﬁoﬂﬁhéé. 0 & phenyr <
ether di c@hbﬁwpltﬁe %Iy@steq'ké%@ﬂ@ﬂﬁﬂﬁn%tgﬂnﬁ%ﬁé pgfyeggelgpééﬁ%.ﬁc' d,

oxalic acid oni ¢ acid, succinic aci aC|d and
di ner abelwe etfbarﬁioam@h@lamércmnmonmarmcmauyicosmpnsingtter@phth‘aﬁesaeucacI ds may

b d f ot The di ol b
ised o g5l eBlordBrERIR £ 5 ol dginsinerb P dgUb @IMPTHRa L] Pol yester
CONnposi tﬂeﬁaméthﬂbnégm@bl éﬁkj Pélraﬁ‘ﬁé’tﬁ?ﬁehﬁ d%iﬂé’@g&&r Fe?ér‘gﬂly %hln@' {ig an

aromatic dl car bOX%WI c acid nmponent can be” pref I'n sonme Taspects,

i ncl udi epivtetrg me Iqr@sqm%gly@@megndueen@mmpanm ddlomi’qwelght%)cdt lBoxylic
acid) a 1 on at .such a et hy] ene

t er epht hfmg?& gg‘%ﬁ l{&b@{oy(?mﬁér %ﬁé&ﬁl‘?&fyﬁ T TRSipE |"bm' %F fed
exanpl esof prhbrmdf pmtemm(mfaflﬁlﬂé(ﬂrw@ii b ﬁa@@héﬂ@%r’i&far‘i Qﬁé@o\/cﬂgj

porti on, ({ggﬁ_ﬁ nost 30 nol % nore preferably at nost 1 % of"
the ter eqpq%1 (%\nqorﬁ’("%tﬁftfgﬁ%B&é’pﬁbﬁﬁsﬁmmehemlwﬂonmnysopht hal i c
aci d; coQahy eq, 8y t he dj ol conponent
such as etgg’lﬁﬁin?eﬁm;(%@}& t@hgaﬁg 78% 0%{9 Weeft%c? d20747 2 diol,
such as 61699,6¢8tohieyares efi a‘rab;hmh(dre@rﬁ:ogporatéd)he@wabY ASfélenceMaifeipy Vor i di an
divisio EFas and pol yest er-pol yet her copol yners
conpri s:éﬁlgr?tﬁé" bgﬁ&@ggﬁe Ey'tﬁab?')eaﬁmﬁfw&ﬁtcommﬂeﬂp%@s@r layss| g aer - et her
bet ween palydinsidegyer! i ¢ aci d conponent principally conprising terephthalic
acid or/and its ester derivative and a diol conponent principally
conpri.sing tetranmethylene glycol and tetranethyl ene oxide glycol,

- pref er alyiorAPAALRLEYtd Mvers

[00142] Various additives may be included in the polymers utilized in one or

more of the exterior, interior and intermediate or tie layers of food packaging
comprising the same. For example, a layer may be coated with an antiblock
powder. Also, conventional antioxidant, antiblock additives, polymeric plasticizers,
acid, moisture or gas (such as oxygen) scavengers, slip agents, colorants, dyes,

~ pigments, organoleptic agents may be added to one or more film layers of the film
or it may be free from such added ingredients. If the exterior layer is corona
treated, slip agent may be used or not, but it will contain or be coated with an
antiblock powder or agent such as silica or starch. Processing aides are typically
used in amounts less than 10%, less than 7% and preferably less than 5% of the
layer weight. A preferred processing aid for use in the outer layer of the film

~ includes one or more of fluoroelastomers, stearamides, erucamides, and silicates.
[001 43) Preferred films may also provide a beneficial combination of one or
more or all of the properties including low haze, high gloss, high or low shrinkage
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pol ytetra net hyl ene oxide glycol residue in a proportion of 10-15 wei ght
%. It is also possible to use two or nore different polyester resins in
m xture. Exanples of preferred polyesters are avail abl e under the
trademar ks Voridi an 9663, Voridian 9921 and EASTAR(r) Copol yester 6763,

all from,East | C any, Kingsport, Tenn., U S A U S. Patent
Nos. 6, 9@ P&%B%%‘I%Iog%‘ . and 6,699,549 to Ueyama et al. which are
i ncorporated herein by reference in their entireties, both disclose

mul tilayer structures conprising a polyester |layer, and a polyam de |ayer.
Opt i onal vaes &t Y8SCrar lesy good[roaduiagbilityr good nedahicubstrerith badigbeduded in

t he poly Llized.]i ne, o mpre of the exterior, interior and

i nter nedgg{r%rﬁﬁ‘éé?'ﬁe? WQ’I’C@"%IF“Q%CP@&" ISR YvAeN apd watesperaahditéane. For
exanple, a layer may be coated with an anti bl ock powder. Al so,
conventional antioxidant, antiblock additives, polyneric plasticizers,

aci d, moM&THPBS OF MANUFACTURE as oxygen) scavengers, slip agents, colorants,
dyes, pj S 1 0F; tic .,agents be added tg one or nore film
| ayers o¢ t agjf |Tlr% 'Hgémvgqﬂﬁ?/mﬁge&?régﬂﬁﬁdﬁ 9@8‘@%&'{5‘" MayrReimadedy 11 the

ext er i orcdragetionsl rocesses WG hRImodifiddl BFBYIdER RBILYRAGIY mgegﬁbrwt it
h ck po u

w | | conthai n or be coated with an antiblo er or agent as silica
c

or st ar cPOOMiRGE aganty J hesgarocesses jpipceduce flaxime films mayintlsdepeg. tdash 10%

| ess th 9 | Vel % of the _layer ight. A preferred
process?ﬂgmg?vgq@gﬁfrﬁésgsgg' ﬁﬁgqﬁﬁ?‘ggﬁ&a&@ P%‘r't"?wf'r'mgmafﬁa udes one or nore
of f| uormahafsctred by keea meindes in didiaA BHsIa6difiéNds HektivdERerein fF143]
Preferred fil s (rj%éygl @gi provi de a beneficial conbination of one or nore

or al| dRCHAENG GdyegleRin keomidroersw Drsseptionsyef syitebls film gh or | ow
o b osahabrat i Saislor Srool02 o AQhEL . 630, 6. maEitNe oS

machi nability, godd ne streng good es

i ncl udi g7 dP.§A8H63M Bé}ﬁi&? aral 6XyY3820aand }I\B.SePatwlt ﬂiplpbd:alitidnYPublkﬁki'bm.Cf I
MANUFA The inyventive nal ayer or nultilayer packagin ilm
may be%@iﬁ’%éé]r{ggﬁ&%ﬁggﬂp%@ggggaﬁg@ﬁnﬂ@tﬁﬂlr\%‘@@ l?@clﬁg%w,ge f or
i ncl usi @rno?fwrﬂcwwin@bmraﬁhwm%ﬁ@fé%nc& IPERIRIFERRSS |0 produce

or |

flexible films may include, e.g., cas b OWI!I m processes. The
monol aydP0HR nMefieusipenufacturingnmethssls may be used as will be apparent to

those skilled in the art in view of the present teaching. For example, U.S. Patent
No. 4,448,792 (Schirmer) discloses a method comprising the steps of coextrusién,
biaxial orientation and irradiation, and U.S. Patent No. 3,741,253 (Brax et al.)
discloses a method of extrusion, irradiation, extrusion lamination/coating and
biaxial orientation, and both patents are hereby incorporated by reference in their
entireties. The processes may be modified to eliminate uniaxial or biaxial
orientation or to add a subsequent annealing step to form a non-shrink film.
[00146] In a preferred process for making films, the resins and any additives are
introduced to an extruder (generally one extruder per layer) where the resins are
melt plastified by heating and then are transferred to an extrusion (or coextrusion}

- die for formation into a tube and/or flat sheet. Extruder and die temperatures will

~ generally depend upon the particular resin or resin containing mixtures being
processed and suitable temperature ranges for commercially available resins are
generally known in the art, or are provided in technical bulletins made available by

5 _resin manufacturers. Processing temperatures may vary depending upon other
- process parameters chosen. However, variations are expected which may
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manuf actured by known nethods in the art as nodified as described herein
for inclusion of a nyoglobin bloomng agent. Descriptions of suitable film
manuf acturing and orientation processes are disclosed in, e.g., US. Patent
Nos. 5,759, 648; 6, 316,067 and 6,773,820, and U.S. Patent Application

Publ i cat i,gn No. 004/ 0 62 (Busche et al.), entitled, "Easy Open
Fbat-ShrﬁﬁﬁmyeD?é@g%-kg?zﬁzalI of which are incorporated herein by
reference in their entireties. [00145] Various manufacturing nmethods may be
used as will be apparent to those skilled in the art in view of the
present deparid wgon Foch factorplas, vatiation Bﬁbelytnerh@sin%e%ﬁoﬁ,%t{é_ ecﬁ_ﬂhléfmr)

di scl 0ses A JTet holic)i [iSi ng t he steps of coextrusion, I axi a
ori ent at'i 3ﬁb'saﬁc9'i ¥§%ﬁ§tﬁ%9{' seaagtelaysss inthenpultimyenfilteste (Brax et al .)

di scl oseman ' ' | -atJ | m_.nati on/ coating
and bi ax?a?@ﬁ@t%?gﬁ ﬁééje?lddg'g%%) EH%S'EH éﬁ%{@%%&?g@bgf H@%Fﬁ%rat ed by

r ef er endRAMAMEtersi utilizedht Ackial pmiceShpapametess rwluthyy proceeditdhperdigres! | M nat e
uni axi alargr subsequent annealing step to

iaxl orientatign or. to add ; _ i ng
forma nonﬁgﬁp%ﬂpﬁeﬁet Yoy 'Hefc{]méﬁﬁraé'ﬁ“@'l%?% undye @xpefigentatianniy il s,
t he resiviewafith@piesadtldistesrear € i ntroduced to an extruder (generally one
ext ruder 8%{5 | ayer) where the resins are nelt plastified by heating and

t hen ar d0814Fks &p geaetrallyancegnizes irothe(at, resinpropartion maydheefdithierf or mat i on
into a . : . Extruder and die.te ratures wll

general 'y %ggﬂ;%%%%dﬁﬁgﬁ H@]gghqr%ﬂ?%l?s Fogﬁ%?ﬁrcﬁnq?'éﬁ ‘T[H)rg%‘ﬁpﬁt?ﬁ' Htni xt ures

bei ng wadoass&in@m!mg,@g.g%hbﬁﬁ%lﬁﬁé&%n@%&ﬁgnﬁé}% Jﬁ%&%ﬁ@%b}‘ pavail abl e
resins are ener al l\)( known in the art, or are provided In technical

bul | et | ﬁgewﬂiénmm idyiad layers phbermuiiilayes finupeaddedPas additiongl lagerser at ur es

.may var ' aneters,chosen. However,
vari at i gﬁgﬁgﬁﬁéeﬁ%&%%bl%l?ﬁﬁs ﬁgéﬁggémﬁ%i%gﬁs%@%q SRIST 90BN depend
upon sut¢sih@oispesially vingt ester copoif/meed YOEH ag EVAS, i péRn ot her

0 baly rate?ayers iﬁbmﬁrﬂlagi&film t he

oo MY, - LA O I
Ferper atur og Bt L DP e B8 RRS T B TE M PR IORFFER ¢ nous
undue eRP¥PIGRYIRNAS, ORblends iherwobf Other polyrserstthdi sal deuneludb@@t47] As
gener al sy drBfLRYLACE ihbohiindicn intRk hdahies soh Tohyie, S de"
EVOH, and PET. These resins and others may be mixed by well known methods
using commercially available tumblers, mixers or blenders.
[00148] Also, if desired, well known additives such as antioxidant, processing
aids, slip agents, antiblocking and antifogging agents, pigments, etc., and
mixtures thereof may be incorporated into the film. For example, the myoglobin
blooming agent containing layer and/or other layers may further comprise an
antioxidant, a slip agent, an antiblock agent, a colorant, a color enhancer, a
flavorant, an odorant, an organoleptic agent, a coefficient of friction modifying
- agent, a lubricant, a surfactant, an encapsulating agent, an oxygen scavenger, a
pH modifying agent, a film forming agent, an emulsifier, a polyphosphate, a
humectant, a drying agent, an antimicrobial agent, a chelating agent, a binder, a
starch, a stabilizer, a buffer, a phospholipid, an oil, a fat, a protein, a
polysaccharide, a transfer agent, or a combination thereof. Examples of particular
c_ompositions that may be added include: o-tocopherol; alcohof; annatto; ascorbic
acid; beet powder; BHA; BHT; bixin; caramel; carmine; carotenoid pigment;
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nodi fied by blending two or nore resins together and it is contenpl ated
that wvarious resins including, e.g., honopol yners and copol yners may
conprise or be blended into individual |ayers of the nultilayer filmor
added as additional |ayers, such resins include polyolefins such as

et hyl ene-,unsat ur.at e ster. copolymer resins, especially vinyl ester
copol yne °§%¥1bagkm,20§ﬁ7ﬁpher ester polyners, very |low density
pol yet hyl ene (VLDPE), linear |ow density polyethylene (LLDPE), |ow density

pol yet hyl ene (LDPE), high density pol yethylene (HDPE), iononers,

pol ypr opszaaeresr;oomneﬂ!mwbddmm@fextrﬁ bﬁ!icamlﬂéﬂ@thé d)wa@u rﬂaud@?ycbﬁ&éélded as
i ncl ude poly es such a% nyl on, PVDC,

separate s.or nbi

EVE]—I angl@é?i g'é??%‘ggF%P ‘iggrtcl%'ﬂ@ ﬁﬁ%'ﬁe“(-‘rﬁld(éﬂlohﬁi mieln; nkriixin; met hods
using co MWQ{ I 0148] Also, if
desi ?ed mb@mﬁﬁ%%ﬁ%ﬁ ﬁa&gssé'suc h?‘%@ea [ oxﬂcgrﬁ'% g%g?,@%% i 8'“"3“ ds, slip
agents, @hleride cﬁﬂdllﬁg eythodrate;f sigphn trisagium polyphospiits; tudineric; e M xt ures

th f te to the fjl F I t ogl obi n
bi Eéfn"ngﬂ'%%eef%‘? U BERASS Sk A L1 Eahoses prlaacgentomateS e oonr se an
ant i oxi daethiomina| d:y%tﬁﬁé@hd c%@k@a%u%&%aﬁgfg nt8 &%Ré&‘gpreo%gzgtem ci ent

enhancer, a flavorant an odorant, an or ptic
fricti orP'Eﬁlﬂ“FWFW@P”%@ér’mon(a’llﬂrnmNIdﬁammpbxscljrpfatoparmynﬁrFea(mlqapmd,lkga| ng

t di f filmf t
ol s 1 rBd R YR b torRad B teaing sStBF o0 ot wiif = akrosARIan or obi al
agent, eagemnt laadlm@d&gmit and ellé\m'éﬂ terﬁper%hi%éﬁ B o%séﬁlﬁ@dr IH G P elt?t“f fer, a

phosphol rotein, a polysacc I de; ransfer

agent , g%%:%ﬁ@?ﬁéﬁ 6ﬁ3t3l58r é@fﬂ 425908, arhich ap&ahenebullmorpomﬁ@d)byt i ons t hat
may be 4g@gn¢{ﬁé a-tocopherol; al cohol; annatto; ascorbic acid; beet
powd bi XI n; caranel; carmne; carotenoid pignent; 50 Attorney

Doc ket mﬂ1‘29]74vaﬂommpelymerumdiﬂmeahay By thavisbtedYor @R blfpdserucam de;
et hoxyl f | uoroel astoner; food grade oil; glycerine;

i d
| eci t hi ﬂ%sfj%nﬁ g’@r‘i’\éﬁg‘g q{%iﬁp'"tﬁo‘?HPW'H"lW ardipbeiher ppperties bbthe:filpot assi um
Chl or | dthepaRiicrs WAy bRldRincRad MElREEHIb]FnpRREp or Y hor bat e:

starch; trisodi um pol yphosphate; turner ‘P‘ﬁ'bl e cellul ose
ether; eapgEtye toughfRsssordmpact stremgthagennedifion wHieh regids fiodafus GySt ei ne

and Coogﬁﬁln&ér. %éﬁ&%r}’n%”?%trss mcFOd% setyre%lér-t?&acrir%%e styrene-isoprene, and

et'hylene—propylene copolymers.

[00150] As used herein, the phrase "machine direction”, herein abbreviated
"MD", refers to a direction "along the length” of the film, i.e., in the direction of the
film as the film is formed during extrusion and/or coating. As used herein, the
phrase "transverse direction”, herein abbreviated "TD", refers to a direction across
the film, perpendicular to the machine or longitudinal direction.

- [00151] Typically, fiims are made heat shrinkable by stretch orientation. Stretch
orientation may be accomplished by various known methods e.g. machine
direction (MD) orientation is preferably accomplished with the use of sets of nip
rolls rotating at different speeds to stretch or draw the film, sheet or tube in the
machine direction thereby causing machine direction elongation which is set by
cooling. Other methods include tentering whic_h is commonly employed to orient
sheets, or the well-known trapped bubble or double bubble technique for orienting
tubes as for example described in U.S. Patent No. 3,456,044 (Pahlke) which is

_hereby incorporated by reference in its entirety. In the bubble technique, an

of
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pi gnents conprise a nononitric oxide conplex of protoporphyrin Fe (I1).
Cooked cured neat pignents can be fornmed by reacting red blood cells with
a nitrosating agent and a reductant and el evated tenperatures as descri bed
in U S Patent Nos. 5, 230, 915; 5,443,852, and 5, 425,956, which are hereby
incorpor ed reference herein. [00149] Various polynmer nodifiers may be
I ncor por gqu O‘El??éﬂﬂxrzﬁgég'%f | mprovi ng toughness, orientability,
extensibility and/or other properties of the film OQher nodifiers which
may be added include nodifiers which inprove |ow tenperature toughness or

i npact sextmttﬁmpmndry’rtmﬂeﬂewlﬁg eltubliar edvgsonRiisUooRid, colld Cﬁsfeﬂeaﬁw':d Exenpl ary
st yrene- i sopr ene,

nodi fi er |ncI e- pbut adi ene,

et hyl ene® Feéﬂl%'y 'SBF%QX g WOQ@@P ipBatingeto faem @hr&xp'ahéed)lseamma'rjmchl ne
directi \V) f adlr alon t he

| engt h" Olgl]gbtzlégﬁrﬁi:cﬂ |@Q§5rﬁ d(ﬂ&jj? Q@Jarp eséat%l or{ﬁ%’fggI éed rpﬁﬁhgg f{“ﬁ'é“f" Imis

f or med dee mglnéma:seei rasamtlis’oerortshamtaﬂgheé‘ls disesbshiidPivOund, 7 it MBY dee

"transv ?lrectlon apbrevjated "TD', refers to a dirfection
acr oss elijﬁtﬁe Piggesped rf{eﬂdf’é' lﬂ”&@a ng pPhuracdiationas desaribagdibelaw.nal directi on.
[00151] [6952p! Heat Shfifaché Ani98e GBRL gB@xmﬂg%k@a&pég bpahgl el entation.

Stretch _orientation nmay be acconp ds e.g.
machi ne d'EﬁCiIQBt(TBhO(IWM)ann issacemplishied wteémb@bémmmﬂainmhﬁrbdm the use

f di ff d h h
Fiim . sieRenline hEatet AIByBch% fooled dp Set gl narcapasdas fom REEM ne
directi (pmll&iglthgéﬁlmqn tl\i@trﬁhsw&séﬁtreéh’on 8Q%d féﬁhterﬁid; {r%ﬂf?ﬁﬁlée}ﬁﬁé 'ff KNown

tentering, which i s commonl éb@ | oyed to orlent
t r apped SHOBHPELG dieactipas.h Béahlbcamlrn@aarmelaslrmuitaneguslytﬂj@eialas for

exanpl e 56,044 (.Pahl ke). which i her eby
i nC(r)nr) porS g?ggfég?% 9%‘8#@%@%@ %élﬁfé @'%{P%Héva"Y fna n%ﬁ'ﬁﬁ%@@é‘élﬁ’ﬁ@% an 51
At t or ney rBultesier Fibm wHIOHHE-fat shritkisisle it terRparatiBs beRAY tHOmaltin lﬁgﬁi:ﬁ’t%

ext r usi ogtdl e iLs %ifl ed, collapsed and then preferably orien

reheat i HgUEhEqTRClTSRHC F‘émpgﬂﬂ'i‘tﬁne@mrﬁtr&%d: §E‘Wﬂﬂar—r§"e stretbth etionni Ch s
2 o) “Sanig cRBRtleh BRI SRIEPId BRER SMRY RSt BeRRessatde T "
furt her Mikeydess eud peefgrredfiyma ik beiunden riil aﬁdlltﬂiutam? bRawees abbbetl.obel ow.
and 4.0 mils. The MD stretch ratio is typically 2/4-6 and the TD stretch ratio is
also typically 212-6. An overall or total stretch ratio (MD stretch multiplied by TD
stretch) of about 6%x-36x is suitable.
[00153] The general annealing process by which biaxially stretched heat
shrinkabile films are heated under controlled tension to reduce or eliminate
shrinkage values is well known in the art. If desired, films may be annealed to
produce lower shrinkage values as desired for the particular temperature.
Accordingly, using an annealing process, heat —shrinkable films may be made info
| non-shrink films suitable for use in certain embodiments as described herein
[00154] Optionally, films of the present invention may be subject to a variety of
irradiative treatments. In the irradiation process, the film is subjected to an
energetic radiation treatment, such as corona discharge, plasma, flame,
~ ultraviolet, X-ray, gamma ray, beta ray, and high energy electron treatment.
~ These irradiative treatments may be performed for a variety of reasons including
- e.g. modifying surface characteristics to improve surface adhesion to a variety of

substances such as meat or printing ink, or to improve intemnal layer adhesion to
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[ 00152] Heat shrinkable filns are typically biaxially stretched. Transverse
direction (TD) orientation is acconplished by the above noted inflation to
radially expand the heated filmwhich is cooled to set the filmin an
expanded formor by pulling the filmin the transverse direction during

tenterin ' 9 in either or both directions. Preferably, a
primary BHBE‘%@B@%W%@%G?% biaxially stretched radially (transversely)
and longitudinally (machine direction) to produce a multilayer filmwhich

i's heat shrinkable at tenperatures below the nmelting points of the ngjor
pol yner i @Medaisbe éntalayer aghesian 0@ &ad uhdesirabld delastinglich AﬁﬁﬁmFortéWcr i ng

[ taty | d. suffici t /i d fil i th t ot t hi ck
of 30 oy R o b Sudtin fedb Ml arReS ki Betuprmolscwes et ypi cal |y
bet ween ipfaditited nibteAsid m&'rﬁulﬁionﬂfgopﬂ@q%ic@f@}ozﬁ&a& faé?,lta)mé cally 2%6 and

the TD stretch ratio is also typic n overall or total stretch
rati o ( NPSOREFtiascHIchAS ¢repslinkingyisTeell knaven bhihecirt amist disdlbded BOY.S.S

sui t abl ] . neal i r ss, by which biaxially

stret chg%a%g'gfq% %ﬁ’ﬁf}’?k@i‘ﬁr@hg{'g %Ea %‘4}%&5@?&?@8{%%@&@@- SHNIEB R on t o
reduce drereby incmeperatethby rifegmceah uesir bAtindBEs. BBARe| rét.tzﬁl?diéglbseé tnglesi red,
films may be annealed to produce | ower shrinkage values as desired for the

par t i culUi® PIAREINg: radiation fek gogslinking thespalgmenpeaseatini thg fimodessmeneat
-shrink | ' on- shii filnms.suitable fgr use in
cert ai n%gﬁgegfﬁdrfé;ﬂa ga%ltns Ség?;li[rg ﬁgé%h%gr@icﬁog%iﬁkgéﬁfnhﬁm% It?r9?g?ri‘ of the
present Heayenglingrange. tkhis isoprefdrably doneasy wiadiation Wit a8 leRidvR Bdapapent s.

In the iyradiatign process, the filmis subjected to an energetic :
radi at i S?Q@i?‘#@%f’fa%'ﬁéﬁt ghout 8rf8ﬁaardﬁd§c(wﬁ)1@1,d prefesably in RMnggam& avi ol et

11 2 I ol Bt ao 8 1 0RO B BT o o
e.g. nodhe primgry tutfea wdthodrawithoius mdditionsl lagerisrpEiny eoateditasRondbesften to a
aver Sl SHRTARES s BE palleg est-idsliationa e deseienn Bk Prienal ayer |
eanes) onlasklanodo (Unbesnbl Anfoh B! e Al RAY L3Rk o KIgNRIYE 0T
mat er i a_Fhm filg is Heatpddnslead off therelatively thick primany fubdutherélay rdakirg) the
PLOBerSt b8WeP HedLiRin&it 3554 behbdihelildvelnown 1n the art and i's disclosed
[00155] Aiternatively, crosslinking may be achieved by addition of a chemical
crosslinking agent or by use of irradiation in combination with a crosslinking
modifier added to one or more of the layers, as for example described in U.S.
Patent No. 5,055,328 (Evert et al.).
[00156] Fundamental to the present invention is inclusion of a myoglobin
blooming agent with an oxygen barrier film. The packaging films can have any
~ suitable structure, but it is essential that the myoglobin blooming agent be on, or
_i.n, or able to migrate to, a food contact surface of the film.
- [00157] Whether the myoglobin blooming agent is coated on or incorporated
within an interior food contact layer, it may be applied by any suitable method,
e.g., as described above, including dry or wet spraying, dusting, blending, coating,
e.g., with transfer rollers, slugging, inclusion in a masterbatch, printing, etc. The
‘myoglobin blooming agent is preferably evenly dispersed over the contact surface
~of the layer and/or throughout the entire layer to enable any length of fifm
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Patent Nos. 4,737,391 (Lustig et al.) and 4,064,296 (Bornstein et al.),
which are hereby incorporated by reference in their entireties. Bornstein
et. al. discloses the wuse of ionizing radiation for crosslinking the

pol ymer present in the filn1 In sone preferred enbodinents, it is
preferreq.to cr SS|I e entire filmto broaden the heat sealing range.
This is g¢ f Y3 P9“3 4¥14 adi ation with an el ectron beam at dosage

| evel s of at |east about 2 negarads (MR) and preferably in the range of 3
to 8 MR, although hi gher dosages may be enployed. Irradiation nmay be done

on the {mcomorating e layet fo inciudé Hppriximettly sanrk ah@(ﬁ@oﬁﬁb%n‘fﬁ&}rﬁd

t her eon orientation. The latter, called

post-ir r‘ﬁ’ﬁf"gtat%gr‘?ea#@g %é@éfqrt?e'dp’ FmJransfepiodneat v SUZfW@?!pB@L‘t (Lust :c IgI rer;t »

ron eﬁnﬁ‘ﬁ’?fggéq’gﬁeﬁ]@a?‘i‘f°§'%§?ﬂ’”@&’hﬂ@k@ Roborted B the Hn Yand iflact ng ¢ he

e e e o ST O
i 0

o by, Lsﬁé‘%ﬁ TRy bf nBfich o' fe %ﬁa acsne\g ,t!w @D@Ms@lsnﬁ&yln@wmfdreer 2dded

5. 055, qﬂamgmgobrﬁbﬁné PR PP ERROLEES bl Wi stai on 1o

5, 055,328 (Evert et al 0156 un arren
i ncl usi d!?eg'fasaam%'l&)tﬁl aciligte suisaguagthag wpehlngn loxgg e dppliedeiuringl m  The

' bl ructure, but it is essential that
Ito ﬁgk?rggg ogidﬁ%%%ﬁr?g@edﬁ‘%t Peéﬁgﬁﬁg 859"8"’\ 'HHSGF dyKing PPYChMaking:0k tibea fog?
cont act meakihgcdt by beephiib@befd?8 b AfteVHeidiive theatms ﬂg-J, Comhﬂé’?gbﬁlﬂi age

t on or incorporated wthin an interior foo it may
'bZ 28& S\(éj'ﬁ“ BhinRigea o gtam'wtwgmﬁcﬁiectr@ geamdgadiation iabdtbrab i ncluding dry

or Vel Siigbofifas ol soMH 08, RGN o6 ggl(wﬂhg.tteg; it

sl uggi ng, inclusion i'n-a ns rbatC

bl ooni nép hgrebly insorpoedted bipryfeesrmel. Wdhﬁﬁﬁ[o@ﬁjbnﬁ?b%ronﬁaﬁ@ ageRlBsyk surface of

the | ay hr ou the entire layer to enable any length of film

53 Att oSﬂ%@’?%fS‘g‘fr@ r %a%ﬁg?ttﬁné ﬁOHE@nﬁ&f@tmmggI@h@ hlegming agen’cchaudbel ver for
SN Tor o i She B o Lol eaumit ier Shts Buph a2 ofEingy ol obi n
bl ooni ngndigsivetting sgents vr othartmateriats sfumchszmlh acdsein, &extrirh wtdreRgof t MRY be
conveni gnlia. 3RPlJs&q &4 V4 i l%légs)e};tl tn%ranslfzcgpmg)l(a?m lag detsgrlbed in U.S.
Patent No. 6,143,344 (Jon et al.), which is hereby mcorporated by reference. The
agent may also be applied in an aqueous solution to a film whose food contact
surface has been modified to be hydrophilic or adapted or otherwise modified to
adsorb or absorb water or oil based liquids containing a myogiobin bicoming
agent. According to the present invention in one aspect, transferable modifier-
containing films may be utilized to transfer myoglobin blooming agents using, e.g.,
films having a food contact layer formulation suitable for effecting transfer as
described in U.S. Patent Nos. 5,288,532 (Juh! et al.); 5,374,457 (Juhl et al.);
- 5,382,391 (Juhl et al.); and 6,667,082 (Bamore et al.) which are all hereby
‘incorporated by reference.
- [00159] Where the myoglobin blooming agent is incorporated within the interior
layer, it may be added to a base polymer before or during extrusion of the film.
The base polymer may be any suitable polymer e.g. a polyolefin such as a
polyethylene, and may be very low density polyethylene (VLDPE or ULDPE),
linear low density polyethylene (LLDPE), fow density polyethylene (LDPE), EVA,
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agent may be applied to the neat surface, e.g., by dipping or spraying just
before packaging, or during a bag making operation with or w thout
adm xture with starch used as a neans to facilitate subsequent bag
opening. It may be applied during w nding operations attendant to slitting

operati n 0 king or tube making. It may be applied before"
or afterﬂﬁ?vﬁﬁﬂg F$%hg¥é§?ﬂ£§%s. It may be applied wth or in place of
starch utilizing electron beamirradiation and/ or corona treatnent as
further described in U S. Patent No. 5,407,611 (Wlhoit et al.) which is

her eby |P@mr}@@5/@tn@olldmmeﬁ BylencIEVDl&ZHIFSETrrm@I M@lltlblérhdmmsr@samés are

sol ubl e nd sol ons of a ogl obi n bl oom ng agent

may be @gﬁl\@tﬁdﬂ”‘fﬁq{j‘iﬁ?& rﬁ?'bﬁré‘y%ffe Tweslep 6}&%@@'% t?QQﬁfhérmeagen?s such
fi | mihaivid

as filmj u2d compdhent Mﬁféria@m%?%&rﬁ%m@& h‘?éﬂ@ﬁér@vﬁtﬂwﬁgwe écfee

casein, dextrin, starch, or , et
t r ansf er&qclhga%a&entru@erde‘&ﬁ bagedpdlpmer & meRad émforioa vBcddS1igdid ofJon et al . ),

' an aqUeltie el MRARBPIIGEmMb AdRRE SRy 55 a0RBINEIEIh Uih pelywen betaseen
modi fi edmrmber biter wiehing CTHY higH #RERSHPMIFAGBEVEE & p&gdl {nd %feoﬁloﬁg nadsor b or

absorb vvater or oil based |iquids containing a nyoglo agent .
Accor di MifeEniEsprresdhe myeglokin bipcmingneomppand WImnmﬂmfIMMGymﬂndl fier-

f | obi n bl
cont a1 4R YR, S Rehl Ny BURSPRAT B TR SRR o
ef fecti 0f mmh:stfm Ibicmmmg%eht hieg! cb ggsgggﬁgﬁf)ai@ﬁolyﬁ]&%gggﬁg ng,é;;,@imgt

al.); 5,374, 4 et al ;

( Ba)rmr e davick 1§ %ﬂ]ﬁséf Rblgte %h!ewe@%mwm& fﬂfptwfarreah&ppr$len@|f trece. [ 00159]
VWhere t %@@h e hi.n terior .
| ayer, :ﬂ? m@ﬂtgmad;g@g to gq’gggﬂﬂbo¢§!ﬁgﬁgg} ?@Jp@% Spﬁ”ﬁf! I tﬁ?@tqﬁl@?l‘ﬁml of the
film aagiometmm ;srmdemmbbe IamaySw deditablet) Mﬁiﬁlﬁe%c@htlv%sm'th/é)' efin such

| d t | yet hyl VLDPE
?JEDI%E) pgl%% sé'ié eqn%\ﬁ %‘eﬁeg%d%'gi I %'gﬁ\siv'és (enr_lisglﬁf% IOOI )c/)\?v dgnglntey( pol yet ﬁ;/l ene
(LDPE) , [60480]S4THS kb gﬁ’blﬁq@f@m{lné\'@ elgt%é%b% é?l‘ﬁ'e}‘ﬁfrg&ﬁ)]ﬁd}fed t’ootﬂ sganyl on,

PVDC, PET, etc. Meltf blending I1's a suitabl m Xl ng
pol ymer palyEeries pigGgedin a Sblttblomanrghmean aqiénus omull basﬁdaéo[mmrpmaerst

mat eri ah§adiio e SAPREPEfnd bl & durpr}getrr]lsél it Yk oPtheeﬁglgr%er For
direct addition of a solid, granular or particulate agent grinding the solid agent to
produce smaller particles is expected to provide a more uniform dispersion. Itis
expected that for a water soluble material, providing the myoglobin blooming
agent as an aqueous solution may provide better dispersion of the compound
within the polymer relative to addition of undissolved agent. An aqueous solution
may be prepared from a water soluble myoglobin blooming agent, preferably close
to the saturation concentration of the aqueous solution and may e.g. include
between about 20 weight % and about 42 weight % of a compound which acts as
a myoglobin blooming agent. This aqueous solution may be directly introduced
into a polymer melt, e.g., in an extruder heated to a temperature above 300 °F to
facilitate mixing to form a blend. If added as a soiution provision should be made
for venting water vapor from the extruder. The polymer blend containing a

- myoglobin blooming agent may be either extruded into pellets, or directly as a film.

[00161] The myoglobin blooming agent may be mixed with a carrier resin or
base polymer to form a masterbatch. Pellets from the masterbatch may be
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such as an extruder. The base polyner is nelted to forma viscous liquid or
"melt." The nyogl obin bl oom ng agent may be conbined with the pol yner
before, during, or after nelting. The high intensity m xi ng device is used
to attenpt to wuniformy di sperse the myogl obin bl oom ng conpound within

t he base (§= l.Lty and functionality of the dispersed agent can
depend ué\glg’w?'}’ebeﬂfﬁ-{ﬁ)'%?‘lki%gl obi n bl oom ng agent, the conposition of the
base polyner and the mxing device. It is desirable to achieve good m xi ng
for uniformdispersion of the nmnyoglobin bloom ng agent within the nelt;

t he presephengntfoosuliseguentasopmrfabitatingattlese Relletyfeorhshandesirabl e. |t
may be desi to include addjtives n the blend such as, e.g.,

anti oxi da SE&%&PHB%E"%%%W’&(LUEHE@ bf’%?@ﬁ]neﬂ% aﬁ?ﬂlﬁ"@l@i%ﬁ"%‘%ﬁiﬂ@ng agent
may be eafilrafohihg@rboesadded to the base polyner or provided in a solution

such as an agueous or oil based solution that is added to the polyner
ei t her bl00d6e] oWhen used tthereats a masterbatch, tehaufficibytnamourtaf theisoltibnaddi ti on

f | ‘ t] | at t [ ' t hy ' t t
or oduce. Ty RUAA e e Bt B usctod Hend hating Lhefor m di sper i on.
It is  eoqreenedtivhaf nfyoglobimBlosi bgéh@e@,tg% Wwadlen o%vb%ﬂghﬁ%eaﬁwogl obi n

bl oom ng qziﬁent as an aqueous sol uti on nmay provide better spersion of the
corrpounc?b {18 welght iy alebin kipamingcerspaded,tanspreferablyitedwesr dbagent . An

aqueous @%ﬁ”t@p anﬂ%ol&%%eef rcﬁed froma water sol uble nyogl obin bl oom ng
agent, pref abf)y cl’ose to the’saturation concentration of the aqueous

solution and may e.g. include between about 20 wei ght % and about 42

wei ght 0ﬁo!of !a co&oung.!whi ch acts as a myoglobin bloom ng agent. This

aqueous L r irectly introduced into a polyner nelt, e.g., in

an extr ygdgtedeaireshd end r fagilifate mxing to
AP0 PIrRh QRoLFBR  t InRBYE, rBoiel BgelParibe

forma blend.” If add ol utTon provision for venting
wat er v®gckagingrfilmhere providiet whithecqmapryseea fdddeshtactiapénindigding &1y ogl obi n

bl ] : b ith truded i nt, [l ets, di tl fil
Loose1] Tticlin HiminordsaR: H5S 2g8Rt maxeiter ke ,ceated ohtodhe SHFRSe of eei n or
base poliyareioriotayie? fifth r itBHAF bB Moo a@écl}l gﬁre‘-‘reﬁr 8£§q,télﬁiﬂévlﬁéeé)éﬂ%%g@r imggt P ﬁ955

Attorney Docket No. 20747-2 convenl ent subse€quent “US€ Tn
arti cl e®rogess; uchiilenpronides masvegenthstiriengnd ey Hevera madgleibirh t he base

ol ymer hRfordingtddhnt BBA%A% N SMhtdBorated therein.

Muitilayer Barrier Films

[00164] Multilayer oxygen barrier films having a myoglobin blooming agent that
contacts a packaged meat product surface can desirably promote, preserve or
enhance a desirable myoglobin-mitigated red color.
| [00165] In one aspect of the embodiment, a myoglobin blooming agent is
. _included in the food contact layer, which is preferably a sealant layer. Multilayer
films advantageously may utilize one or more additional layers to provide
beneficial film properties. Multilayer films have increased flexibility of application
over monolayer films in that specific layers may be provided to incorporate
'specific features. Sometimes materials which may be unsuitable alone may be
-advantageously employed in a multilayer construction. For example, EVOH has
- oxygen barrier properties which are very sensitive to moisture and detrimentally
~ impacted thereby, but when protected from contact with moisture by adjacent
moisture barrier layers EVOH may provide a film having an excellent oxygen
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a filmformng process. [00162] When used to create a masterbatch, a
sufficient anobunt of the solution may be introduced into the polyner nelt
to obtain a blend having a high concentration of nyoglobin bloonm ng agent,
e.g., between about 2 weight % and about 10 wei ght % nyogl obi n bl oom ng

conmpound f.erabl en about 4 weight % and about 6 weight %
I\/bgl ayef\ﬁgg}der%&ﬁtm)épggkg] I n one enbodi nent of the invention,
nonol ayer oxygen barrier packaging filns are provided which conprise a

food contact layer including a myoglobin bloom ng agent. The agent may

ei t her bRaight Byoan batriar layars acay bé positionew betwaes arf hbmsﬁfnsd)rterl]lﬂ?ael be
uch film

' | o dyri t he extrusion process,

or ovi dos SR BT 4t § 1 cinlerldverimstaniiaoyenio R Hipopinaragasént coat ed
on or | nwotaxtiieg efy§drebairer ahllehh AXGhnBRGE ot trkiPial QRY6 4 JAld 1| aver
oxygen barrier filnms having a myogl obin m ng agent that ~ contacts a
packagedVieke EMCQId berriesumatesalseare used it ibtontemplatee thairessyamider  enhance a

- . i 0ot R . L t of th
embod ner TR ek BRLEIN 6 I Sirmaptabi ey ol Matarab. NoBdIng act
| ayer, wéxantples obv&nﬁwsa[bﬂeierﬁeéﬁ@i!tﬂé@er'f%g{jonﬁb’u}a&ib ¥Riudd ih'e”fEIIowiln 5

nore additional layers to prov

benof i o PaMSE: RapRIAg PrtpGer) G paripEl eod GantactifaGealant (otssied; 1| exi bi | | y of
CEP! oA RUSSERIBABHGH G TS, iRy BRRRH T, T ey Do °
unsui t alfibsisel Msﬂany(m?rimwmmggé5’8&@3@?13%???2? g?tgﬁle)t);[ : 2Ze\rNh Coh are
oy S REkBR oSS e e ot Tl s, ‘ot s
et El e G T
20747 2 bR tasstanl e TilOd Boveoe T Soenptmicribaned bet veon an,
ﬁ?gglsgg?gﬂégﬁeﬁ?ﬁang@i&c{r gf\lybngfgr@? 8? Bar r@(?é@ﬁ?%@mglntﬁw);per mt thinner
oxygen  Bbube Resistant ExtsHRNYRAC ore/O, Barrier/ Nylon Core/Sealant (Interior);
Abuse Resistant (Exterior)/Tie/Core/O, Barrier/Nylon Core/Sealant (Interior); and
Abuse Resistant (Exterior)/Tie/Core/O, Barrier/Nylon Core/Tie/Sealant (Interior)
[00166] Some embodiments provide a 3, 4, 5, 6, 7, 8, 9, or more layer
coextruded film with desirable levels of abuse resistance and oxygen barrier in a
multilayer film structure.
[00167] Referring now to the drawings, Fig. 1 discloses an example of a three-
layer film structure embodiment of the present invention generally designated at
| reference numeral 10. This embodiment is directed to a multilayer composite
| comprising an outer layer 12 that is an exterior layer 102 comprising a material
such as a polyolefin, PET or a nylon composition, and an outer layer 14 that is a
sealant layer 122, each joined to opposite sides of a core tie oxygen barrier layer
112 comprising, e.g., EVOH. The sealant layer 122 comprises a myoglobin
blooming agent. The multilayer film 10 which may be heat shrinkable or not is
designed to be used in the packaging of food products and can be used, e.g., to
'overwrap a tray or in a vacuum skin package.
[00168] Referring now to Fig. 2, a cross section of an example of a five layer
‘oxygen barrier film is depicted with film 20 having an exterior surface layer 22 that
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Where EVOH barrier naterials are used, it is contenplated that a polyam de-
containing |ayer may optionally be in contact with the EVOH nmaterial.
Non-limting exanples of various preferred nultilayer film configurations
include the follow ng: Abuse Resistant (Exteri ;); )C/002/ gglrrl er/ Food Cont act
| an I nterior Abuse Resistant (Exterior re
ga???e?/ &é@%’e@‘l’%& No. gPé#78r ) ; Abus<(a Resi stant (Exterior)/Tie/ Core/ Q2
Barrier/Core/ Seal ant (Interior); Abuse Resistant (Exterior)/Tie/Core/ Q2
Barrier/Core/ Tiel Seal ant (Interior); Abuse Resistant

(Exteri ois)drCabeseTiesisiehtBayeri 102 jdined & ££ie &b adfer 1128 Gdrbian Er
Resi st ant (Extééaor)/Tl e /02 Barrier/Tiel Seal ant (Interior); use

Resi st ani©! ¥eh 2846 P'@S'ﬁ"@@ﬂé?"@ZOfBaﬂfQ @Y’ﬂﬂ?@ﬂ%@aﬂ@m th@ other side)af Abuse
e ) S LT 0 e S
(1 nt eri owvpichamd seemmmy@esesto@(%plrgsgzg %mw@dﬂlﬁ%qﬁ@m?g%?%[ (rjlee;/ l;lyl Zn 5 6
7" 5, o ToBBHE T Bidceistodhe chigmiooranyionaysii soniac wibiaa BYORbuse

Ret er 1 oSS e it bbidengiiPel i WAh bl oVeS tibestapin. i ce.

| ayer fiqeftain embpdrreemmmnrmay befb!darhtdaemwﬁ!s EVIOH o endy b8 ifRfschhd ¥

e e BB ST o ben ter Ryl hevin iimasscr o

| ayer 1QnesHtf laﬁbﬂmtﬁmm%%rlléés a?'lé‘eL%t BRe AnBPréRr ?Slk'i\zv? g'égra : gc@’é on

conposition, and an outer |ayer I's a  sea each
j oi ned ﬂ@/%@w be inglugiag Ibfcoataubnn&thtthe E)@Uday&raorfa@htateapmcesélﬂla

b1 oo 0SS, SReterg oW FI5% B iroad SRR T &) SRAmAEsal & FEVEKEBPE or not
is desifignéo mcaiebe;temennmr:saﬁngy@aﬁ%ﬁ%% &ttefioadyéy 951 gsoélgglo o be used,

e.g., to .overwa tray or in a vacuum skin ckae erring

now to E¢gStapt Iaé(eE F'9%gag’@@th@hgbﬁsmd@mﬁﬁ@fabm@ Whlob i mydarc?cctoxylgen s
that 59 ML MANCPRSEE VR 172 cbi Bose Y INdsy 8 LB Barmip g BRe105 ] of nea
by a fi layer BBednayrisingage bonmre wbn’opitdyﬂnérg 1(% Np@lnMaV@rOb?B Isa &lireéf
conpri s| cotadlWith aanDxR/SeH ame 3/ rr3e5r SSI]r-T('I)iI%HyE 91% gt}ngre gldgloofl?hg oxygen
barrier layer 35 comprising EVOH 130, is joined to a second core polyamide layer
38 comprising one or more nylon polymers 104, the other side of which is joined
to a second tie layer 116. The interior layer 34 is a food contact layer 122 which
may also be heat sealable and which comprises a polyethylene, such as a
ULDPE, and a myoglobin blooming agent. The food contact sealant layeris
joined to the second tie layer 116. Preferably all seven layers are coextruded, but
they may also be formed by dispersion coating, emulsion coating, solution,
coating, or lamination e.g., extrusion lamination, thermal lamination, adhesive
lamination, dry bonding lamination, solventless lamination, coating lamination, or
- extrusion coating, or a combination thereof. ‘
[00171] First tie layer 112 promotes or provides adhesion between an abuse
_' resistant layer 102 that is an exterior layer 32, and a core polyamide layer 104.
~Similarly, tie layer 116 promotes or provides adhesion between a second
polyamide layer 38 and a food contact fayer 122 that is an interior layer 34. Tie
: layers 112, and 116 may be identical or different from each other, and may

58



core layer 26 is joined by a second tie layer 114 to an interior surface

| ayer 24 which is a sealant |ayer 122 conprising a nyogl obin bl oom ng
agent. [00169] Pl acenment of one or nore core nylon layers in contact with
an EVOH oxygen barrier layer can provide nmultilayer films with inproved
processa%'ttl h’iﬁ}é’ I ertain_enbodi nents nylon may be bl ended with EVOH or
may be | P2 et&ﬂ 20éA7-2 ayers e.g. when EVCOH oxygen barrier materials
have an et hylene content of about 44 nol % or |ess, at |east one and
preferably two polyam de core |ayers nmay be incl uded in contact with the

EVOH | ayiaclude 4 aidd rangeaf prhgersde/geafted N8N RRERIIHY oQQ‘Ha%Qd 659 3, a

Cross- sectl_‘é'nof%ﬁ f( npl e of a seven layer film30 is depicte Film 30
may conpfl vl ¢ crRYi¥mespelRropyienanlonndrnsity medypsopylend dinear 102

havi ng h ogyml n di optact with a

fi \r”st gt [ Ig%%eérﬁ an@qgﬂ%ﬁiﬁc@t@g ‘%’ﬁ%ﬂ% é&géﬁyle&e Cl-l’orregeragﬁ/y de |ayer

36 conpré¢dmpesitionrs ofrtlerhyersn;nbdmasmlQﬂ"rlﬂf@rlfﬁfﬂdehh’ty)polé/ém@rﬁn%%rs |CI n d:c r?ﬁt
e other side o e

gggégﬁt @é%ﬂap%r}s%g&g%gége %%qeﬁ%e Eé%qoiflggylbafg }/Exeféﬂfamﬂ@f@@mnd core

B e of et ohre CAIEONR] Y Bt Chemar COKP Ry I IS rdds nafnd ayer 34
is a fodﬂ%@ﬁ@ act layer 122 which nmay al so be heat seal abl e and which
The f 0od 08720 BBLSLHERRaIEY rdids aiidiiave’ erey setona orwatbeTeL e,
Crefer alnging o O packayPadiag ARG mibloyel e 1B pAUSRLFAr o0 DY

di Spersi@?n coatin coat! n tion
e.g., least gartialiricaaxireded andmare plrefleratﬂy fudly, coadtradedeOritlarraMt ion, dry

bondi
oxt 1 s TSt owst o BN P By ey Bl Bmap G AebesREbdaminaen Har 112
pr onot epobﬁprcpxuyi@meieem&dbﬂsommf@ﬁtrﬂmﬁmoﬁye%ww usé@%%r%‘b ée?ﬁ/ Br[gy&B? that is

an exter. o ay:la and a core_ pol yanm de | ayer Simlar tie layer
116 proﬁ'ﬂf a%r b?é“\/*i"@%e%tfdﬁbgod %@R%@Nlaie%tmbaﬂwrmmmtl ayer 38 and

a food QQQFaﬁfécﬁeﬂﬁ@l@r@ﬁ@ﬁﬂ?@tmbﬁ?lﬁyeﬂ %ﬁ{er%&aﬁﬁeresro %h%miggli%ﬁarllz and

116 may be identical eren rom each” ot ney
Docket Ngid traysigreisciesadiby hischefski englg into-pehditiy dletiesaikt silitiegl yo! ef i ns

I ncl udi agth25§ S%%nngld%]ackagmg Articles,” which is incorporated herein by
reference.
[00173] Referring now to Fig. 4, a cross-sectional view is depicted of an
exampie of a five layer laminated rigid or semi-rigid film 40 for use in an oxygen
barrier package comprising an exterior surface layer 42 that is preferably a
polyester layer 202 that is press laminated to an adhesive primed barrier layer 46,
which is preferably a PVDC layer 212. The PVDC layer 212 is extrusion coated
onto a three-layer blown film. The coextruded blown film includes an outer layer
45 preferably comprising a polyolefin 230 such as a biend of polyethylenes
ULDPE and LLDPE, a core layer 47, preferably comprising a blend of EVA and
PB, and a sealant surface layer 44, preferably comprising a blend of EVA, LLDPE
~ and a myoglobin blooming agent. The interior myoglobin blooming agent |
containing surface layer 44 is a heat sealable layer 222.
[00174] In yet another embodiment of the invention, the PVDC coated three-
layer blown film of the embodiment of Fig 4 is replacéd‘with a six-layer structure
having an EVOH oxygen barrier layer, such as include an outer

59



et hyl ene vinyl acetate copol ynmer, pol ypropylene, |ow density pol ypropyl ene,
linear |ow density pol ypropyl ene, and very | ow density pol yethyl ene.
Preferably, the conpositions of tie |ayers are based on |inear |ow density
pol yethyl ene, or plastonmers such as netallocene catalyzed pol yethyl ene.
Exenplary tie |ayer resins_are manufactured by Equi star Chem cal Conpany
under thé ‘%&W@NOPQQ%QTéﬁ) [00172] Some enbodi ments provide a

mul til ayer, easy openi ng, oxygen barrier casing or food package |idding
filmformed fromnultilayer filnms that preferably are at |east partially

coextr udbdedththlatmfasaﬂbMt fayt $treare BY dRderis® WRRA %+ Yaminbfd@ugh not
g. 3 may be thermally or adhesively lamnated to a

;SJQF;I/VBrop F@t‘f@ug@gﬁ?d F‘b@VQ} or rigid film nonol ayer to be used to forma

ar 11 er Tond7PL Exeltblce BhtoodbadRiohb i Frodietd W Bh S PBH P Exampt oo
of such myeglobingldomirdy agerglmlat:maﬁanaé w;tﬂltﬁéitm%dymbluﬂ@hﬂssbbt@ﬂ al ., in
o oh s o 5 £, BB oA e Rsps. 206 6 TReA03; BIRSESN4r 21 ATE now Lo Fi .

4, a Crcsassgﬁ?s*@%‘s MY d$1 W'%%S%ré‘ﬂw %4%“@9?3%569‘%%%@””

Iam nat e or sem-rigid f "Us€e' i er package

conpri S|€h§5%%5éx4 6 019#‘14sl4r4§69330 8y#19,910;16)815,0235,508(7alyt 8,382 47g; yest er
si ve prined barri er Iayer 46,

{/\z?’ﬂ\ ?%%glgsé,?g%?pre\sn@:ﬁ%r% @Ee‘épgsaﬁﬂf@”b BE['Q‘a&&Q@rNQllQ i s extrusion
coat ed _ 20060 FR00BOCRhIGNYAE INGIBrohéd Rbrel s ‘Fé’r%?érfdédefﬁ‘reg%}égu id m i ncl udes

an outer ¥ preferably conprising a poI efin as a blend
of pol yé‘E‘Yﬂﬂ @16@'0%1'[)9@%% i inciged an ﬂmbohwpe}taoﬂayquroﬁm patkagiayTpr i sing a

bl end f I f bl
2 bl on B E0RAs piterel el S Rb I Com ny agent. The interior

nyogl obi n bl oom ng agent containing surface |layer 44 is a heat seal able

| ayer ZEE !.00%74] I'n yet another embodi ment of the invention, the PVDC

coat ed r blown filmof the embodinent of Fig 4 is replaced wth
:nsl))ljt Ie 7 : [ i rr}*ié{(/)?%n%o\f% %ﬁ%%szar YQRArA% rflormfng imensionally 2° ' ncl ude
stable structures for packaging food and other products. The structures or
containers are made by softening a portion of the film through application of heat,
distorting the softened film to a desired shape, and cooling the film to set the
shape. Commonly, hot dogs are packaged in containers made from
thermoformable films. The thermoformable films as described herein may be
used in accordance with the present invention by including a blooming agent in
the inner layer in contact with the food product.
-[001 77) Thermoformable films may be made by fiat die mono or coextrusion,
slot cast mono or coextrusion or single-bubble blown coextrusion. Films made by
| ‘these processes may be non-oriented or oriented by tentering or expanded bubble
| to an extent that allows for further orientation/stretching. Suitable formabie films
characterized as being nonoriented may have a heat shrinkage value less than
about 5% at 90 °C. in either or both the machine direction (MD) and the
transverse direction (TD) as measured before thermoforming.
[00178] A typical thermoformable film may include an outer layer comprising a
blend of a very low density polyolefin, ethylene vinyl acetate, and a compatibilizer;
an intermediate layer comprising a mixture of nylon copolymer and an amorphous
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| ayer/tie/ EVOH ti e/ corel/ seal ant |ayer structure, as described with the

lam nated filnms illustrated above. [00175] Exanples of food packaging film
products that can be conbined with a nyoglobin bl oom ng agent in
accordance with the teachings include U S. Patent Nos. 6,514, 583;

4,801, 483& Re3 2@%2 4,755, 403; 6,299, 984; 6,221,470; 6,858,275; 4,755, 419;
5, 834, 070y 130d@S N 20447213; 6, 074, 715; 6,511, 568; 6, 753, 054;

4,610, 914; 4,457,960; 6,749,910; 6,815,023; 5,593,747; 5,382,470; and

6, 565, 985, as well as published U S. Patent Application No. US

2005/ 0129¥69; amirineh layee compoisier apelfokEhairiomment BHIORRE: arftl 8f18a&0! Y. the
myogl obi n_bl gom.ng ,.agent is ipcluded in the food contfact |ayer of the
packagi ng® ?ﬁﬁﬁ'vgm%fm@%ﬁé] Qigh iftegmpdigte, sl ianerdayersdpgether.ni ng Fi | ms
[00176] Bheh o A ot I ful JfQr r N

di mensi onal | g%%g{fgglegwsrﬁgggét’ ﬂr%}é@r.s?érujl F)E%%gtleﬁgR’Pbééﬁgnﬁbgtp%f?g’ﬁr%(ﬂﬂtt s. The
st r uct urwhicbrs hetbydheepsratee byadferéycesldreni ng a portion of the film

t hr ough pcati on of. heat istorting the softened filmto a desired
shape. JRATEBE T AagthatungiTrirasE iiesy inelisle o tister of poeSiandse ar ¢
packagetolyestonb@hg eefeci@ffofy O ' t her nof or mabl e
films agb d)faescri bedgherei n mca'y lgg‘gr%ﬁsﬁggﬁi?%&g or%Qé@é’B@y{%&ﬁ{e pr esent

i nvent i GiIoPBlYMerafiainylgne terepbinataie sefapienemaphttealatered bleyes tHemesfoat act wit h

the f . 741 Th f le filmns b de by flat di

or coox LR ver of o s AT oS e Gomisie arHgnaiansbine Bichun

coext r usayer.préferatsly tgiey ébleﬁd‘&&ﬂ;e@h%%ﬁ?‘?éo%ﬂ}?ﬁgﬁ&ﬁ%%’ or oriented
at a

by tentgrin or_expanded bubble to an extent ows for further
ori ent at\Vg 9fet BYPAgelesied fiamethewrawp censistimgof nylan 48 er i zed as bei ng

[ ' I I th boyt 5% at 90 C i
o ther - SOHERAmERY ot ABBhrTIOL MR O (Y Sarr SRR AME ke se i rection
(TD as(pegdexathetieflone atipamioé)); nyiog 6,4 BoliBexdnbiicgrl t her mof or mabl e

pol yol efPRAReHIATIG iy 6. 2§ GraltiBoxametiyters pehadsmine br nyioa, 1 er nedi a1 ¢
| ayer cammyhkameiyibts oo inddidrARef) RPN B2 ARSly RpRTRIBRCYS. 60 Attorney
dodecanediamide)), nylon 6,6/6 (poly(hexamethyiene adipamide-co-
-caprolactam)), nylon 11 (polyundecanolactam), nylon 12 {polylauryliactam) and
alloys or mixtures thereof; and between about 0% (weight) to about 29% (weight)
" of an amorphous nylon; wherein the first layer, the second layer and the third layer
are formed into a flexible film by a coextrusion process to form a film that has a
heat shrinkage value measured before thermoforming of less than about 5% in the
machine direction at 90° C. less than about 5% in the transverse direction at 90°
C., and a percent elongation at break at room temperature greater than about 250
in the machine direction and greater than about 250 in the transverse direction.
Optionally, the second layer and third layer have a combined thickness of 10 miis
or less. Examples of such fiims are disclosed in U.S. Patent No. 6,964,816 to
~Schell et al., which is hereby incorporated by reference herein.
[00180] Still other thermoformable films include a seven layer structure include
~ with layers in sequence comprising nylon, adhesive, nylon, adhesive, nylon
- adhesive, and a polymer sealant material. Preferably, the polymer sealant
_material is selected from the group consisting of low density polyethylene, linear

'!ow density polyethylene, very low density polyethylene, ethylene vinyl acetate
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nylon; an inner |layer conprising a polyolefin or iononeric polymer; and at
| east one adhesive that bonds said outer, internediate, and inner |ayers
together. Exanples of such filnms are disclosed in U S. Patent No.
6,861,127 to Gawe et al., which is hereby incorporated by reference

her ei n. 0179]_ Anot her thernoformable filmmay include a first |ayer of
pol yest eé\ﬁomggbg@qe&@&_ éP7h&i2ng sel ected fromthe group consisting of a

honopol ymer or copol yner of ethyl ene terephthal ate, ethyl ene naphthal ate
and bl ends thereof; a second |ayer of an adhesive; and a third | ayer
conpri si eapaymgt, aihylers tethdmrylictacid copelyaferpstpfenalsthhradigiate bl end bet ween

about 100%(éwei r'%t% t o abouyt 7% % (weight) of a nylon selected fromthe
group cofRAAYTRG Shyieng Bﬁ"yﬁﬁ’ gel (Woib@% AEANY L ABd LONPURGLLAS) | nyl on 6

I t : ( i ' . n 6,9
i ety
sebacam , . ,
(pol y(c L égc{iam - qo aned| g )),, hylon_6,6/6 (pol y(hexar_raert Kyl ene
i pan LGRS BEDST RAtGRCS, HGRbEE Bt e AL8 10 ShabRitgt almyviian 13
(polyl alHrE'He@éE@ﬁ%ogf&ate@! Hﬁﬁé?er@h?érhéfféiﬁ.eﬁ RIS ﬂoa}ﬂa\liﬂgta\“ﬁ?\??ﬁpom 0%

weight) o us ny e

(weight) to about 29% ( gh an anor pho nyl on; erein first
| ayer, td9ge favesnilis pipiarabledhatibetrhultithyeagteuctuser iaciudestn sequence fhyersi bl e

val e, mRni I bR Pyl Ry mite, Sdnidvessnt don Benche  machi ne
di rect i dreatbefRBlcGolyRes trh@my@hqayer%%é@iddlﬁjémvrﬁbﬁﬁa%y‘se&ﬁﬂg&é\? at 90

C., and a gﬁe\rﬁent el ongation at break at’ room tenperature-great han
about 2%58ex{Hdedio fouRrd flagle lager ofdvlemdThe Sl enayt inaludetmolayeesh in t he

transveg ' lan. | , d layver and third_|ayer have a
com; el i agkieefing feal peabl nohife” G g abeSivRe. rThqar FEy

di scl os#elide an SutdtdagertcoNeprisindéd aBhGdride mdelfRld patyolafin., Exbinpled & her eby

i ncor por at ot her thernoformable filns

i ncl udesﬁcﬁg{yg afegfgigﬁlggggﬂﬁg.g @tﬁgioﬁéggbﬂr%#ﬁ teyhepard et suwhieb igonpri si ng
et o ol b A et~ macer [ al 15 sel ected from the
group cBH¥i&di nyhie thesmademsatily filpos wetyiretain dexibiineafter haing draged,y
pol yet hyL &R fiIhE"May gi'svo%%r\]/%istuﬁéﬁc?eor%t%%tlé}w &Pe?’be?r%gh%grﬁlg% ' sthve ggetate 61
packing trays. Such rigid trays often have flexible films peelably sealed to flanges
extending from the top of the trays. For making deep trays, thermoforming -
techniques such as vacuum forming, pressure forming, plug assist or méchanical
forming processes are useful. To effectively soften the multilayer sheet so it can
be easily thermoformed into containers having uniform sidewall thicknesses, the
films are often preheated to a temperature between about 375 °F. to about 425
°F. Examples of such trays and peelable film lids are disclosed in U.S. Patent No.
4,810,541 to Newman et al., which is hereby incorporated by reference herein.
[00182] Packing trays may also be made from composites of cardboards and
extruded thermoformable laminate films, with film lids sealed to the flanges around
the top of the tray. Examples of such trays are disclosed in U.S. Patent No.
6,651,874 to Pedersen et al., which is hereby incorporated by reference herein.
Such packages may be useful for modified atmosphere packaging (MAP) where
“the air in the sealed package is replace by or supplemented with gas such as

carbon monoxide. In accordance with the present invention, it will be understood
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Attorney Docket No. 20747-2 copolynmer, ethylene nethacrylic acid copolyner,
et hyl ene nethyl acrylate copolyner, ethylene acrylic acid copolyner, an

i ononer, and conbi nations thereof. Preferably, the filmdoes not include
an EVOH core |layer. The filmmy have a thickness between 5 mls and about
10 mls. Exanples of such filnms are disclosed in U S Patent Nos.

6, 068, 93Attamevdoriet Nos 20848Repard et al ., which are hereby incor porat ed
by reference herein. If such filnms do include an EVOH core layer, it is
preferable that the nultilayer structure includes in sequence |ayers

conpri si thgt the aoveridhetrigimsmibp be Us¥dtdy thxhRBIves Y as bymbiiioRXlign bl end, a
The nylon | ayers may include. two or nore |ayers of

heat seal abl ol ymer..
nyl on cOELt ﬁ@géﬁgﬁt@tﬁ%r%gaOﬂﬁﬂ@d@qlﬁ@wleﬁe terppbihalatacas homfamyingncl ude a
| ayer of g 11 SEM . seal al pol. nd_the adhesive | ayer.
The fil %“Pﬂéﬁ“?‘ﬁ@?ﬁﬁ@ AN o‘ﬂ?gﬁ’hﬁ%@%@s @%’ﬁ@rﬁ!’ﬁb@%’%%ﬁﬁ?%wﬁﬁﬁirF"F“éd
pol yol ef henuséd asfilredids inchadectheffollowingr e di scl osed in U S. Patent No.
6,942, 9 ard et .+ Which is hereby incorporated by reference
her ei n. 2%8%%8@?‘?%"%@(5&‘-@9 T HIBIion) | ms nay retain flexibility after
bei ng shaped.(E ' ' syfficient rigidity after being
formed to ser(vg%@ﬁggggmgﬁggyé@%ﬁ%wt%?ﬂ trays often have flexible
filnms pePED(ExtasiongtielREMicBYEOH TexSealdnt@dnteriom t he top of the trays. For
m

o essur MMeBIRRRPET (EXERONEICBE Gifaihl cal- formi ng processes ar e usef ul
To ef f ecrigteby F&ﬂo(Eﬁ@riérbménlﬂEﬁrleaWbl-ﬁ*F%GﬁSe%%nggn@[&q be easily

thermof ormed into containers having uniformsidewa hi cknesses, the
filns afdayaleRrigntasdylen (Estesior)éhipePETie \iRtitee (Sediantt (IE@HoF. t o about

425 OF.g:iEx f . I e filmlids are disclosed in
U. S. PatBé%%Q{@bﬁaﬂ&glﬁwgaiég%}{ '@mﬁgﬁegp. onlpnerRey "Wé‘PE’Dy i ncor por at ed
by reference herein. [00182] Packing trays may al so be nade from

corrposiggs 3f gar_dboards and extruded thernofornmable amnate filns, with
filmli 8o the flanges around the top of the tray. Exanples of

h t [ i 0. , . Pedersen et al .,
\7\3?0 h |r Z{y@e@ Eymz ﬂ?&@%ﬁ%ﬁ?gﬂh@@ t’rfgﬁae ?%%lé%)%se?@i Fﬁge"dgé jﬂétg(éoéﬁ%'g%esa may be
usef ul fyoghincosthiringdesheneatyaolact the BR)packages pidieradly inclidehe seal ed

package i@ rerFIfa'ce by or. suppl enented with gas such as carbon nonoxide. In
accor daRBEMETHIOPPIYAS 8 Horamg agentiand,an exygen fEest ood

[00184] The fresh meat product can be any meat suitable for human
consumption that contains a myoglobin-containing molecuie. References to total
myoglobin in a meat are intended to include any myoglobin-containing structure,
including any ligand present in the myoglobin structure (e.g., deoxymyoglobin,
oxymyoglobin, metmyoglobin, carboxymyoglobin, and nitric oxide myoglobin).
Preferably, the meat product contains a leve! of myoglobin sufficient to provide or
maintain a desirable appearance or color. Examples of suitable meat cuts include
beef, veal, pork, mutton, lamb, poultry, chicken, turkey, duck, goose, game, fish
and seafood. The concentration of myoglobin varies in different types of meat

- products, but preferably the myoglobin content of the meat product is high enough
to provide a desired color when about 50% of the myoglobin structures in the
meat are converted to a ligand binding state that produces the desired color.
Typically, beef contains about 3-10 mg of myoglobin per gram of meat, pork
contains about 1-3 mg myoglobin per gram of meat, and chicken contains less
than about 1 mg myoglobin per gram of meat. For example, the concentration of
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62 Attorney Docket No. 20747-2 that the above formng filnms nmay be used by
thensel ves or in conbination with other filmsubstrates, e.g., oriented
pol yet hyl ene terephthal ate, as non-forming filns. Non-limting exanples of
various non-formng filmconfigurations which may be used as filmlids

I ncl ude e followng: OPET_(Exterior)/ Tie/FOL/Tie/ PE (Interior) OPET
(Exteriob‘ﬂpﬁ\ﬁ}j(g‘)m%ﬁg@-gpm nmer (Interior) OPET
(Exterior)/ Tiel PE/ Tiel EVOH Ti e/ Seal ant (Interior) Metallized OPET
(Exterior)/ Tie/PE (Interior) Oiented PP (Exterior)/ Tiel/ PE/ Tiel EVOH Ti e

/ Seal ant tog&imyoglobih dBngpoumidsyin Gid ﬁiefaegrd‘ddcpma@% @éﬂn@e}]/éﬂo@% 0 1 mg
PE/Tle/EVO—Vgge/ eaI%E (Interlor) laxially Oriented Nylo
(Exteri ofhd 91 gwo H}C‘P"BH@WS per@ram ok the I‘Ftbaid)rpdud{lad?rﬁ@r@ma,l%] I n

ﬁgggrgrbltﬁ%alﬁl?\% res w gﬁ]g%m%g?%o%%s% gﬁ%’% ’-ﬁﬁeﬁlflﬂ ably

i ncl ude aboys@0ymgpec grammof dreshmsatngodudt! 00 BtHRG chalssimaRes, @k oxygen
barrier. 001 resh a,t product can be any neat suitable for hunan

consunpt$ d}?ef‘ﬁa{m'&Bﬁ‘iOé%" WB@"WW"@émW hetmeermhaitNandeiartdnces to
total WQ@G‘P@*@“'CW@SH% Hr6alictt ‘?Hg Qrb oﬁﬂﬁe %m@é%g{cgﬁfg pnt ai ni ng

structure, including any |gand (e g.

deoxyny &§itelsl myoglebjmyenpotinds lsmﬁtleasjgl mglpe,r gcamtnﬁwshqgé@tmroduan dnnitric
| evel of

my0gl ob S AP Rag eSS, 15 Fanteliraliog of aidl yoalobin qumBotaiieste o

col or. HEhanmirag pefg %W%@hm%téﬁg@&tl ncI ude beef, veal, pork, nutton,
| anb, p;)[ult%% chi cken, turke uck oose, gane, fish and seafood. The

concent 1891 ofh WB@Q’%W@ Dl@stChlSd:lefsireblgr&freype‘mabbrmm propidtlict s, but
f h h t

bt ovi do it 3BeMB NS E ISRl B aighits® Arehed Gypbet fedindie atfon i n the

meat ar eafBijvE’mfechtﬂﬁ safoodgRrodudt dumhp1sisd 8@9!0'&&11395&]’(5@6& Iddaandg Spr ed

col or. i ca beef cont ai ns about 3-1 birn per gram of

neat , pgﬁé p88 Figan. Ayt Prefesably |fh§ﬁ)i§'laﬂtil4n16eﬂ096 48, geat 1 dapd chi cken
contai nyy F%ﬁﬁy, th8 3o prIduct isBr8YR U pBcREIePEAWRh 4B 2 dedk a2 P! & the

concentration
14 days post—mortem and more preferably between about 2 days and about 12

days.

[00186] Typically, meat comprises moisture (water), prdtein and fat. Fresh meat
can include about 60% to about 80% moisture content, with lean meats typically
having higher moisture content. Fresh meat products such as ground beef,
chicken and pork often have a moisture content of about 68% to about 75%,
depending on the fat content of the meat (meats with higher fat contents tend to
have lower moisture content and vice versa). Cured meats often have higher
moisture content due to injection with water-based preserving compounds.

"Sausage products may have lower moisture content. For example, pork sausage

" may have a moisture content of about 40% or higher. Preferably, the packaged
‘meat product can have a moisture content of at least about 5%, 10%, 15%, 20%,
30%, 40%, 50%, 60%, 70%, 80% or more.

_ [00187] The food package preferably includes a polymeric oxygen barrier film _
comprising blooming agent, but may also include a film in combination with a food
product which has been surface coated with a myoglobin blooming agent prior to
packaging. The food package may further comprise an oxygen berrier fayer as
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63 Attorney Docket No. 20747-2 total myogl obin conpounds in the neat
product may be between about 0.1 ng and 25 ng of nyogl obi n conpounds per
gram of the neat product. Preferably, the concentration of total myogl obin
conpounds may be between about 3 and about 20 ng per gram of fresh neat

pr oduct hn ot Dsé dinments, the concentration of total myogl obin
conpoundé 897ﬂ'@ and about 5 ng per gram of fresh neat

product . In yet ot her enbodi nents, the concentration of total myogl obin
conpounds is at least 1 ng per gran1of fresh neat product. In still other

enbodi rremlﬁpfthea‘lfrmﬁmmmgmblfoodpﬁckagealThﬁ/@%ﬁ bagie I‘\ﬁfaycﬁanhm t han |
00185 e uncooked neat product is

d
ggsf)(ra;b%ﬁgsﬁie& %??Bﬁﬁgﬁ%@hocﬂr%(éftwea@mbqﬂrmﬁnwsa)rpf@rawm pesitioneg pofst rrgrtem
Lo provissweerasb bBHst Rugbianl eitéﬁa.hl 2 n 18figH @ﬁ"ﬁ‘iﬁ@&im 00

product conprising nyoglobin i's rtem
nmore pr e@WQ@DIQarn@lslayemybe adéthym;e ﬁnyl&fceﬂhoi Bop@gmr(avam or Typically,

the foo fre (] age bet Ween about 2 days and 14 days

post - rmﬁ:t”gp]&d:ﬁ&e ;heg éﬁ%Lﬁ desciied Wea\’lﬂéht 12 days.

[00186] rEserencs td’the”fﬁﬁlﬂl RARS éb n%fﬁi d UBRe(NhEHe tie 95,8}3%9%%@43 Fresh
0

meat can include about 0% noi sture content an neat s
t ypi cal ligcluged H'Qemedawrsmfltbemoei paskagetare Besstibetcaboye wilkicéferenseh as

gr ound k often have a noisture content of about 68%
to abouﬁsi'g%@mlﬁtgég%rfgq%ggﬁoﬁﬁ@ fat content of the neat (meats with higher
fat cont[e0188]t eRebibrabI)IANG fd\BAcKHREIS urcﬁse%hsph@d%gjradﬁ o8] uéme@f ed

nmeat s ofte‘]l have hi gher noisture content due t0 injection w er - based
preser vih da%mrﬁdgct thahinshiges pnynuebine Gageready mmbproduc!;i carebeont ent .

i gher - SR EaRisfinsa R (RALIRY B BePRbRadid i RO icta oriBPelgial %ont ent
of at | G&Btl‘ahﬂmﬂJDCéﬂbn anddelivdied 20 the retSiVmatkS0OprefateddB8final@¥ie. 80% or nore.

[ 00187] ,The foo@ ckage, prefer abI y includes a polyneric oxygen barrier
film cHsERYNg B’I R?‘?FB-P 3 ekeh ag groungbeafsyirkeycand ehigken praduste onbi nat i on

with a Yemkreltedys! d&‘f‘?l'eﬁﬁc Qﬁﬁelﬂ?e?rﬂe@%lf Rt SOBLRE dMivdted a8l ?Qétﬂ/

bl oom ng agent prior
packaging. For many supermarkets, especially so-called "mega-grocery stores,"

case-ready meat products provide not only cost savings in terms of minimizing or
eliminating on-site butchering and packaging, but also increased sanitation and
decreased incidence of product spoilage.
[00189] Product packaging that preserves the desirable color of meat, especially
fresh meat, can promote the merchantability and appeal of the meat product for
consumers. To meet the increasing demand for case-ready meat products, the
case-ready meat product preferably provides a predetermined weight and/or R
volume of a common meat product, such as chicken breast and ground beef. The
case-ready meat product can include a polymeric film to maintain freshness, such
-as a film as described herein. The meat product may be provided fresh, frozen,
“hard chilled, thawed, enhanced, processed or cooked, and the films
advantageously provide protection at various temperatures. Selection of films for
~ packaging food products can include consideration of such criteria as barrier
‘properties, cost, durability, puncture resistance, flex-crack resistance, food
' packaging law compliance, e.g., United States Food & Drug Administration (FDA)
approval, machinability, optical properties such as gloss and haze, printability,
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packagi ng. The food package may further conprise an oxygen barrier |ayer as
64 Attorney Docket No. 20747-2 part of the filmformng the food package.
The oxygen barrier |ayer may conprise any suitable material and in a

mul tilayer enbodinment is preferably positioned between the abuse resistant

exterior,layer an n i rior food contact |ayer. An oxygen barrier |ayer
may be aﬁ{t% I@ﬁ’@‘%i%%gﬂz'@hol copolyner (EVOH) or PVDC. The gas barrier
| ayer of the food package is described above with reference to the

mul til ayer packaging filnms. One or nore tie |ayers may al so be included.
The tie sealabiltypshiimiatiliipdspink fage, stifnatesand brdngho\FackagingrtRber ence  to
the multil aéﬁr p ckaggl,% fil r]'B ,%00188] Preferably, the _foog package is a
case- r ety SHEAS 95548 @6‘1?9?@“ g can preeote theamefrhaatatility hmeatcl udes
nmyogobi nprofige®: r eady meat products can be generally defined as fresh neat
that is prepackaged and optionally prelabeled at a centralized |ocation
and del i[gﬁfl @l t dntanethaentaspectiihd packageddoed produdt inldessd fresh hedteasi ngl y,

t ) . ound beef. . turk d chi ck ducts deli d
T . & GRS B Bt MR cOmGrsing & vaskitin Bleorains moeneen pioedse. r ady
packagi n@ntd@Isuifaby, SHReRePakRIng a RATEaakhA ﬁ@gﬁﬁ% k@é’g}'db%et PhEFfL Y

stores,” case-ready neat Froducts provi de not oSt savings I n terms
of i ni $ Prefgrably agnultiayer filmytheh isssufticisotly henipegneaableja oikggemgo thatt al so

product T2 epan oy et o BE RS FRu 8 oRR e St R rrerd B mERoc ol 1y

fresh nitiaan abeot thresrdhys, ipheferadly R, FDH0I 15 orftbraRRGa! Peéfetdliy At Product
for consuners. Tq neet the increasing denmand for case-ready at products,

the cadeeqiddaguekdspagkagastin yacuray cantgingrosucioas healrshdiskablei arawnaei ght

and/ or aq&qog’rg%}t?, c hicke regst, and ground
beef . Trr{'\(é‘gk gg@ékfa;béggganeat pr ﬂgc{rﬂ'ge?nﬁ ?C@F%B@%g °§8ﬁ§ﬂéﬁ?@s’f@?'?ﬁ‘ 85 mai nt ai n
f r eshneyacusmcsealedsand prévenaexgrscedritact wigh tHemedhentiTené pRekslitcis may be
provi ded freéhg. frozen, hard chilled, thawed, enhanced, processed or

h

cooked, 9BABEE hd e aeRUMcRMAInGE slisles avfogd epntast sudaee including #he ous

terrperawogqsobi@gkﬁgﬁ;h@@ggm_fi | ms for packagi ng food products can include
consideration of such™criteria as barrier properties, cost, durability,

punct ur D8] stlanwier ar easeoeadk applicatioancihe rheatbroduct is sometimes
packaged in a modified atmosphere package (“MAP”), wherein the meat is
maintained in a sealed pocket containing a headspace with an atmosphere that is
different than ambient air. For example, a MAP can maintain red meat in carbon
dioxide, with very low oxygen content, e.g., in a multipack whére the master
package is subsequently opened and the contained individual packages in oxygen
permeable films are exposed to the atmosphere thereby causing the meat to
bloom red. Also, the preferred color of fresh meat can be promoted and
maintained using a MAP with enriched oxygén content. Similarly, a MAP with
small concentrations of carbon monoxide (CO) can be used to cause and maintain

- a preferred red color of fresh meat. Methods of treating fresh meat with carbon

monoxide prior to packaging have also been developed for case ready packaging
applications. The bright red CO-myoglobin complex is referred to as
carboxymyogiobin. The presence of carbon monoxide can also disfavorably
impact sales of CO-containing meat products among consumers.
[00192] Itis contemplated that the present invention may be used in
combination with MAP. For example, in a tray package where the film contacts a _
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packagi ng | aw conpliance, e.g., United States Food & Drug Adm nistration
(FDA) approval, machinability, optical properties such as gl oss and haze,
printability, 65 Attorney Docket No. 20747-2 sealability, shrinkability,
shrink force, stiffness, and strength. Packaging that preserves desirable
meat col Etatlogecaw ﬁ[gormte the merchantability of meat products. [00190]
| n anot h Qckef \. gRédaded f ood product includes a fresh neat
contacting a thin plastic filmconprising a myoglobin bl oonm ng agent on a
food contact surface, stretched around a foamtray that supports the

pr oduct . sighificant portiors, luiteleatifithe fovd piddayves viewWamld Siafades asgdf i ciently
at the color of the neat can be preserved in

non- per neahl e.to_oxygen so t

a desi r afifié@ E‘H?Q)?t"e%%g‘efe Faypeusedip cause Ralesipbletcalonartthedped spriecer abl y
vacuom CretS thatudhoffAags BRYSL ol RN val-REgnb b, AHiEH R hedirdR ouches
or bags, mﬁwrhmeflgett}kbe sised,rays lmcenaiartypétebﬂ tﬁay Wemifﬂa@eﬁd tr\e@cuumdsefli_Led and
pr event en_co t until the package is_opene e
vacuum SH'éJrW W@Ith&“éHQBWH'C@ﬂMPSdF C@Umt‘/@h th@ W@aqeh@f thgyogl obi n
bl oo ngfoag®iit not ﬂ%l%lbcéé’al@hg%e dide rr(%ﬁﬁ ?raggﬁ%nat gg%f i I%ﬁ

product is sonetimes ~packaged in-a at nos ere J52KAdE
wher ei n Shapegdigms BanmgﬁPabawemadgaseatl redafsurfaeescont, emmhm mal}@@ds pace

W th an g h IS i ffer an anbient air. For example, a MAP
can i n?g'ﬁr(?\) E@dﬁg&tsal.fcn s paels b"afs %@P%W@ﬂ%? SUERGS 6Ly ADE &0 ent |
e.g., imoasting.ti pack where the master package is subsequently opened and

t he cogkélned i ndi vi dual packages in oxygen perneable filns are exposed to
the at mt@Phetle Thefaaslpackagea dynierllymsuepise a mldiﬂaye:rembiymeso firnhaher ef er r ed

I mai nt ai_ned
ggr |O(r: hgféoécf 9 genéie%rﬂrgnt agglnﬁj&hﬁ&%}%ﬁg og "%Kﬁ Rﬂllwildg r‘f‘&ﬁu ﬂ%‘é‘rﬁqrﬁ?ﬁ\:,)[nons of
car bon mathatieds/ QBQolgarnidecmultitt/ct oxpgers Batied |4V Bf e irsBeRibBbithémd red
fres Met hods of treating fresh nmeat with carbon nonoxide

p?: 8; ? &%J@RQ@@H%W%@B‘@@W@%@%@édgqifb batrigs dormediffopearkagi ng
appl i CaEV@H layiten Ebhfé'&f wit§ S first gﬁi I%XDPSWE X side érﬁ g(r)sre%gg%lo as

car boxymyogl obi n. The presence o noxi e can avor abl y
polyamide layer on the opposite S|de The food package can also include a heat

resistant layer, a sealant layer and one or more adhesive layers having any
suitable composition, as described with respect to the second embodiment.
[00194] The polyamide layers in contact with the EVOH barrier layer can
comprise or consist essentially of a polyamide or polyamide blend composition
described with respect to the first embodiment. Preferably, the poiyamide layers
have the same composition as an exterior heat resistant layer comprising a nylon
blend composition.

- [00195] Preferably, the heat resistant layer can comprise or consist essentially
of a blend of an amorphous nylon copolymer, a low temperature pblyamide and a
high temperature polyamide. The heat resistant layer is preferably positioned at
or near the exterior surface of the packaging film, and can be an exterior layer, but
can also form a po!yamide layer. In some embodiments, the food package can
further comprise a sealant layer positioned at or near the interior surface of the
package, for example as an interior layer., The sealant layers of the food package

- -are described above with reference to the multilayer packaging films.
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I npact sal es of CO containing nmeat products anong consuners. [00192] It is
contenpl ated that the present invention nmay be used in conbination with
MAP. For exanple, in a tray package where the filmcontacts a 66 Attorney
Docket No. 20747-2 significant portion, but not all, of the food product’s
vi ewabl e ﬁurfa % cont ai ni ng at nosphere can be used to cause a

desi r abl 1LY Qﬁi‘eﬁ £864/2urface areas that do not make direct contact
with the packaging film This enbodi mrent nmay beneficially be used, e.g.,
in certain types of tray overwap and tray packagi ng where the film may

typi cal I[00d86] nTcherE%dHnt\iwyéir i$ preféiblyspoditsredodt drivear HRORMtEEr siplackn al |
pl aces in tray or non-tray packages of irregular shaped

e or
it ems haQ/PtHg E@ PM%WB'E]%%ithIaWFf ivedayers rsay Blsabarmy be
found i Hebw C crown ribs
for roa]ig%El i”ﬁgH [Ooéé*g? I‘%%t g%%t g%@é ypI cﬂielqilr g@%émidé Igy%fl?t I | ayer
pol yner i bcetv\ielemthér isealahbimjepandt#wsemmifmiymhwei lagéruda seAge or nore pol yam de
core |l aye bi t he EVOH pol yam de nul til ayer oxygen barrier
| ayer of® ’{"ﬁg ‘i‘i t@ﬁ%‘?ﬁﬁ Ratiage cafhe 6&9‘% W RAEKA0S; Rrefrirhlvwben ther ee- | ayer
oxygen tf@bdlp%bk‘%gé Eoiphsesh AaidYidfel fffifed forfioMdfdnaiirldl i& cbinpalinigo! Y2 9

and a second poly e |layer on

| ayer on one si 05|t
f ood padklﬂ'g@@ﬂm QOB@UW&I ude a heat resistant Iayer a seal ant | ayer and

e r odB0FOTE O Rloked SR HSod i thsli ey BB EaRRR ARG JhATERA [ayers in
cont act packégééiprﬁéiﬂilﬁﬂbrudéra Rt BAY G Rkyg éﬁﬁﬁfrle?%oﬁiggﬁ%ﬁ?'aﬂd ifRegntial Iy of

a polyam de or pol yam de bl end conposition descri h respect to the

first eﬁbﬂﬁkﬂ%‘ﬁt preferablyrhayeya tatakfrem shyink measwarpdrat 904 of aiiieasw&%,
bl end
compos! {02 o7 BaE B it Rhe e Ml BectBY i RVt e dRBr i oe or

consi st fesd pad:kayelswrefeiraiay hlagech foée 8RrivkOI :nh@ala 3('1% ap QGOQpihBﬁﬁ%r a | ow

t enperatur e.pol yani de_an h tenperature pol yam de. The heat resistant
| ayer 9"6?@‘? r’é‘B’%Prs 'Pfi/&iié%ﬁsgﬁo"/min wodireqtiens xivaeierachudirentionds t he

Bi?‘;i?n' GnbL 5 mracHfif GReiRh i b iahNerSE alrBEln, Fhin R Rl ®
food packages have a free shrink of at least 40% in a f" rst direction and at least
50% in a second direction. The food packages are preferably biaxially oriented,
heat-shrinkable, or both. Preferably, the packages have a total free shrink at 90
°C of at least about 80%. For example, the food packages can have a free shrink
value at 90 °C between about 80% and about 120% at 90 °C. In some
embodiments, the food packages can have a total free shrink at 90 °C of at least
- about 90%, more preferably at least about 95%, stili more preferably at least
~ about 100% and even more preferably at least about 105%.
[00198] Food packages preferably comprise at least one heat resistant fayer
- can comprise or consist essentially of a biend of an amorphous nylon rcopolymer,
a low temperature polyamide and a high temperature polyamide. The heat
resistant layer can be positioned at or near the exterior surface of the packaging
film, and can be an exterior layer. The heat resistant layer can be biaxially
oriented. Some embodiments may provide a five layer heat-shrinkable and heat
resistant food package or pouch formed from multilayer coextruded films. Food
‘packages can also be formed from seven layer which may be heat shrinkable or

non-heat shrinkable and heat resistant coextruded fiims. In some embodiments,
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further conprise a sealant |ayer positioned at or near the interior surface
of the package, for exanple as an interior |ayer. The seal ant | ayers of
the food package are described above with reference to the multilayer
packagi ng filns 67 Attorney Docket No. 20747-2 [00196] The seal ant | ayer
I's pref Sltl ed at_or near the interior surface of the package,
for exanﬁﬁ -ﬁ974ré9er. Adhesi ve | ayers may al so be i ncluded

bet ween a heat reS|stant exterior layer and the first polyam de |ayer or
between the seal ant |ayer and the second polyani de layer. In some

embodi rreﬂnesheatmmhableﬁaodipgekawlc@eb@ aCsvRk-=ih aRREYE IR efRAIR %\Fh%‘ﬁ' t}ﬁe""he“ the
rises a sealant layer formed froma material that

f ood ack

corrpa!tO i bi% C@%@&BE?NQ gemEree gragaland dayer) “CﬂO@mnwmetetrhmseddd packages
may be h [ I cl dearrultllayer
ox);gen b‘graﬁagégghrrp%gr% 'E%'@pggo%@@#%gﬁ%tgﬂ%%&bé%&g Al a total
free shrbakismsesiiodwidtogtha, pfotatt dretist foRfi%he sAGPE oF tt@%d@tuﬁtbﬂ gast one

of the [ di re tion or trapsverse di rectlon The food pacKages
§9§2§%es§0f 'B@"QWPME” rigg the seeking ar pastayrigation prrsessiaftect i on,

preferab

nore pr efkichihe fijd MBAS retd S tion is

ei ther a machine directi (r)n %(?éd‘a(s:o‘#‘\';ég@i\/%s‘fgetr |Hr gté?rﬁp % E@@%y%@l ﬁ|5)|neferabl Y,
the fodf dpREREGES barvier dumn@eh@pmg]Iandfopabnhlq,atS\IerMé%dmdmrfg fesdil di rection

and at | t 50%in a second direction. The food packages are preferably
bi axi al 'y oriented, heat-shrinkable, or both. Preferably, the packages

have a {00499 rEeo@bacmga”stfoﬂﬂed%@rﬁ bt FASHmBIRHInPE oFBlngEA ™, o, ! he

food packa es can have a free shrink value at ween a out 80% and
about 13@% @r%éoniemmat@érl@re@nm@ere@mrs|ayems Seiecteudm{ng@gmp have a

total f f bl t | t
about oso o ey B BhereamBisfl o iR res 8RR g torddbia Raebalionyr ¢
pr ef er alidhesion|lavers, abgen HAHer la&@&l&ﬁﬂstﬁ@ﬁaﬁ@@'@&% I [5EAPANg cOnPr i se

at | east _ope SISt nt | ayer _ can conprise or consist "essentially of a
o1 ent 0PSRN, RYEIORETRLARDh (o6 Baieyit pTace o compeses anylopcbipad do ahd
o hear T EPRAER AN et cOREAMIR B U Wi S o
| ayer. Phlyamide. Alssi preferablyather mterrorlsarfbcaley@r iya sealant layer.

[00200] Referring now to Fig. 5, a cross sectional schematic of a meat

containing tray 50 is depicted. Tray 51 has a bottom 52 with integral side walls

-52a and 52b supporting a retail cut of meat 53 such as pork. Film 54 seals the top

of the tray 51 and provides a hermetic seal 55a and 55b all along the continuous

flanges of the sidewall 52a, 52b. The film 54 is either vacuum sealed or sealed in

a modified atmosphere with the myoglobin blooming agent containing food contact

surface 57 in intimate contact with meat surface 58. Meat side surfaces 59a, 58b

are not in contact with the food contact layer 57 but instead are eprsed to an

atmosphere 56 modified with a gas such as carbon monoxide. The tray has an

~ inside surface 60 which may also be coated with a myoglobin bioomlng agent to

fix color on the meat bottom surface 61.

[00201] Referring now to Fig. 6, a top view of a package 62 depicts a myogiobin

containing food 63 such as a bone-in cut of meat on a substrate and covered

under a vacuum skin packaging film 64 having a myoglobin blooming agent

i coated food contact surface in contact with the meat. The film is transparent to |
allow perception of the color and meat surface characteristics. |
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oriented. Sone enbodi nents may provide a five |layer heat-shrinkable and
heat resistant food package or pouch fornmed frommultilayer coextruded
films. Food packages can also be forned from seven | ayer which may be heat
shrinkabl e or non-heat shrinkable and heat resistant coextruded filnms. In
sonme enb |nent§ @%% Att ney. Docket No. 20747-2 the heat-shrinkable food
package 0 %BQZﬁ%ge preferably when the food package does
not conprise a sealant | ayer. "Cook-in" is the termused to indicate a
filmor bag in which a foodstuff is pasteurized or cooked. This filmor

bag i s ul¥202p iRﬂfdrrtnwmmw FzgovoaisaséUt@harmmﬁm ¢ippeapl the

f oodst uf 0 ess ufacturer) during the cooking or

past euri %%J?%W%f% q!ggr J}W‘ﬁn&‘m@tﬁé having OB@%"éﬁ@ﬁémfmgmfl mes
termed "gbsh B | during

shi ppi ng, and optT |)] Od%ﬁéoé@ﬁe%ﬁh#ﬁﬁafogﬁ @Icﬁ%ﬁgﬁvﬁﬁﬁh Jgixg?g&%l (95] Food
packageshemrereated:fdm ?ﬁjatal.mdyhe r‘rﬁedtrwt hbheédtgsdalp4s wHichisteddlnub @y arg are

t | | ected f th
consi st i e sBoL7 48 BE B gl eageins gnekas hai Ayedicasl Gngen
conposi tatﬁmSph@ﬁHﬂ@ﬂh@rﬁtnriﬁbé&fo%ta@@é@ﬁé‘er’?ﬂ{ef glff)%lb%%léom’@ godlle. barri er

| ayers, bulk |ayers and seal ant | ayers. erlor surface

| ayer ccﬁﬁﬁ@@@g ifaaesof fire@ andorbosi t i on having an anor phous nyl on
copolynmer and a | ow tenperature polyanm de. Al so preferably, the interior
surface layer is a sealant layer. [00200] Referring nowto Fig. 5 a cross

sect i onacnmiBkin Paekagingeat containing tray 50 is depicted. Tray 51 has
a bottorPg52 wi th |ntegra side walls 52a and 52b supporting a retail cut

of meat Q3 hVasuwsrskin packaging @&?)s!stamthetmroa:ﬁssmmeﬂ kmawn Wiltheralt pr ovi des

2 Hova) it R8s BRAeBRihatE haBlaqifly Bitehidlo Bitlasttindych, Vdaaued | -
nmodi f i e@paamiaslaﬂdeprmésksetafme eaatitsdd i I EEtEs M&@@swawlsﬂgﬁg ohgod
inintimte contact with neat surface 58. si de

cont act 24
surface@" 33{5 'S%‘% Oé),Og Abisspad do Resdue.wl b vahwm@ésm mhagm pmess &7 but

i nst eadjipphRe %A gmt‘]i hf i € as uch s carbon

nonoxi dle Tee ggqﬁggog@er@@ Eﬁ%%(@:%rﬁ:gg)% &}fﬂ@% ed with

a myog| §§N¢Slﬁ&)ﬂjm maolddfgetite thermbioxme A artiefe g b@@bc@@bh%tﬁiﬂofrﬁce 61.
member, a card, either rigid or semi-rigid, or other bottom, and the supported

articie is then passed to a chamber where a top film is drawn upward against a
heated dome and then draped over the article. The movement of the plastic top
~film is controlled by vacuum and or air pressure, and in a vacuum skin packaging
arrangement, the interior of the container is evacuated before final sealing of the

top film to the support. Thermoformable material may be used as both the top film
and bottom support in conjunction with an intermediate support for products held
on either side of the support as shown for example in U.S. Patent No. 3,066,045.
[00204] In vacuum skin packaging, a product to be packaged is bfaced ona
product supporting member. The product serves as the mold for a
_thermoformable polymeric film. The thermoformable film is formed about the
product by means of differential air pressure. However, the term "vacuum skin
-packaging” (hereinafter, "VSP") refers to not only the fact that the thermoformable
film is formed around the product by vacuum or differential air pressure, but also
- 1o the fact that the product is packaged under vacuum, with the volume containing
the product being evacuated during the packaging.
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[ 00201] Referring now to Fig. 6, a top view of a package 62 depicts a
myogl obin containing food 63 such as a bone-in cut of neat on a substrate
and covered under a vacuum skin packaging film 64 having a myogl obin

bl oom ng agent coated food contact surface in contact with the neat. The

filmis ansparent to | ow perception of the color and nmeat surface
char act e}r\{—tgme&j{m@@tk{% 8615‘@'2D0cket No. 20747-2 [00202] Referring now to
Fig. 7, a cross sectional schematic of a meat containing formed contai ner

70 i s depicted having a myogl obin containing cut of fresh meat 71 di sposed

in a t hel0®208} mMhcporkskin packdgind piccdseas genalafiy use savacuom efiargpéed film 73
around the neat cut at_ heat 743 which is continuous and joins heat

|
ceal  74p 3 GRENIOR. ThEETedUEl a0 AndameREE abin harking haard daoUgkygtich
eal 74 rorm a ! : AT | . t
onCop Tt 5 notdrBRhE i BRLES b hER RIS EnaRBEROTRBCN
skin padregifitae chesmper is cavetditby prsheessf filel Whichdsvolammpedhiighlytagimett uses a
e P B B (G B ot Bl HohT ploblreant e chapber 5. Giakiiates whlats 199 and
Rei ssue i$AeBRY todtd fotrhdashd Soffepirtemidianac 1he RikinPRAKEA rfeRIgCSS 1

in one sense a type of thernoformng process in Ich an article to be
packagednvedhe @soductinte the saftened filne ardeaintdintroduced iatotthelohamberlwanpl aced

on a su r . Lther rigigd,or sem-rigid, or other bottom
and the%%a%%eodr ergmétre{llﬁgfcgfo?geﬁﬁlgﬁﬁ$g§%%@d¢8 pioﬁ'ﬁgnber where a top filmis
drawn uj0e2e6jaghi vissuutn skiepaeRaglagEit A elsb RABWHREG PEEasY He VAQIMh bih! €. The
novenent of the plastic top filmis controlled by vacuum and or air

. Pl ast
pr essur @lowRmbienkaiy ipfa dhe shambpr attegtheychambankesieeen evaeuated andor of t he

contain ' fd pal [ . . filmto,the
support %‘%’E(Faorcrﬁ;)lqg‘r"%@ﬂggﬁ{a{égﬁtaéld?%ﬁ]?aggkugg\ggégg%%t hlhﬁﬁ'g 'P%'Bn?ri' F'?ﬁ and
bot t om $hgrpuptiastic flmnhakistrome ov leds ever avicagaidsathe prodRer §inb@thdreqgluct s
held on either. siﬁ%e of the support as shown for exanple in U S Patent No.
3, 966, 0#5/ACULFYISIE the RASKAYN H1d AMBIRAL AliRFESSUIe RIoNAEs thas arebieat iiged | s
pl aced eregsurdigitédiaiPOGsIde he product serves as the nold for
a thergoformabl e pol%qn&_gri [ flrt?rw@ hgk?%éel'_r nof ormabl e filmis fornmed about
t he [00207] Vacuum skin packaging generally uses a rigid tray, such as made from

a thermoformable film, to support a product. The clear top film, such as made

from a thermoformable film, which may or may not be a biaxially oriented film, is

formed or draped around the product during the vacuum packaging procedures.

~The film forms a skin around the entire viewing surface of the product. Preferably,

the food contact layer of the clear top film includes a blooming agent. Optionally,

the tray may also include a blooming agent in the food contact layer. Examples of

vacuum skin packaging trays, films and processes are disclosed in US Patent

Nos. 4,611,456 to Gillio-tos et al.; 5,846,582 to Mayfield et al.; and in 5,816,613 to

~Stockley Ill, which are hereby incorporated by reference herein.

Method of Packaging
[00208] In another aspect of the invention, methods of packaging a myoglobin-

containing food product are provided. In an embodiment of the invention, a
method of manufacturing a vacuum package of fresh meat may be provided wﬁich
comprises: supplying a container comprising a film having a layer comprising a -
myoglobin blooming agent and wherein the film is substantially impermeable to
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product by nmeans of differential air pressure. However, the term "vacuum
skin packagi ng" (hereinafter, "VSP') refers to not only the fact that the
thernoformable filmis formed around the product by vacuum or differenti al
air pressure, but also to the fact that the product is packaged under
vacuum w.th the vol une contalnlng t he product bei ng evacuated during the
packagi ng"ONEY. ‘Fﬁﬁﬁ -BBEAER No. 20747-2 [00205] Vacuum skin packagi ng
processes generally use a vacuum chanber wth an open top. The product (on
an i nper neabl e backi ng board through which vacuumis not drawn), is placed

on a pl adxkygen vplad:mglatrb’mlfmbﬂfreglhlmlwnhihme doMiaifér; LinGigRy s covered
by a sheet of fi Is clanmped tightly against the chanber to form an

air- t.grﬁt"tqs&QGFeveth*ﬁéﬁ@ﬁan’ﬁ?@?er' Sapsigmiraasnaienipartion of the fllmstomaak@d to

its forng t en LA dto

ar v Tt SRR Reack STRFIGH UF oSt Bl FE iR o e
chanber Malnbetammﬂbsmtbvetfreémm’eat and pré\»@ht:eomttactttbfwﬁybén Fop! Bdtsﬁd@ product .
[00206] n va uum k| n .packaging, it is also known to rel ease the vacuum

and al It et ﬁﬁw' 1t RIOVRING:® saBwACt packagethavingra sulficiendly been
it s S A A A BB o

versa. In this manner,”the the ast re o
agai nst arieelpieglaiin asdrﬂceaconesmmchng aunpdﬂ:aumbrmm delotftvrzadsagmtecind

Ut si de *@%Fe“ﬁ%e%%%r@a@?{op%%y%@%ﬁﬁ?ﬁiﬁﬂ% WEFHGAGBNHT | y Uses a
rigid treffigeratim @ﬁm"ﬂiﬁ\% fbf&%hﬁ%.éd%@ih{@ﬁ‘o% ré&f%?%%f;ﬁm]p&r \Ah a product .

The cl ear topfllm such as made froma 't erm) or ma I'ch may or
may not Shelogeginsatdp fgvasmitsonysayagiobin formatioprarethecmesdt syréatestoamd t he

product cedure The, f.i ns a skin

around t%{g | r%ﬁolgg:\%mH’#gb@&ﬁE@g%&]g?Bf%85%?@83&?9@”@'%;%{5? 0 { he food

cont act pi‘caxj&me a)instt:lmerecd meat sofladd. | m i ncl udes at EI o](c)m gg agtentt IOpt ional ly,
in the food contact |ayer.

tEQSrr:)Ir otodzbey, @%ﬁﬂ%@!ﬁﬂ%ﬁa%%o%%%ﬂ%tmw wilizertheride selastionod di scl osed
.1 U2 e sOlrt S GBS 51 b diindbues BB R ol
r ef er entacagnizsidrby e bbﬂe«bfn magu vigw of the present teaching.
[00210] The meat product may be packaged in a suitable food package and/or
packaging film, such as the packages and films described herein. Preferably, the
meat product is contacted by the myoglobin blooming agent containing food
contact surface of the packaging. The myoglobin blooming agent (MBA)
preferably will contact the meat surface in an amount sufficient to produce a
desired red color which preferably does not penetrate to an undesirable depth of
the food thickness under reduced oxygen conditions (this color may take awhile to
~develop e.g. 1 to 5 days). Beneficially, the MBA may be prasent on the film food
go'ntact surface (or on the myoglobin food surface) in an amount of from about
0.05 to 3 to 5 to 10 ymoles/in® and in increments of 0.1 gmole thereof. Greater or
lesser amounts of MBA may be used and the color intensity may thereby be
varied depending upon the relative presence or absence of myoglobin. The food
contact layer preferably has between about 0.001 mg/in? and about 0.900 mg/in®
of a myoglobin blooming agent such as NaNO,. Also the packaging should
maintain the food product in a reduced oxygen package environment having a
reduced gaseous oxygen partial pressure. The reduced oxygen package may
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[00208] I n another aspect of the invention, nethods of packaging a

myogl obi n- contai ni ng food product are provided. In an enbodi nent of the

i nvention, a nethod of manufacturing a vacuum package of fresh neat may be
provi ded which conprises: supplying a container conprising a filmhaving a

| ayer conprisi ogl obin bl oom ng agent and wherein the filmis

subst ant @Pf@”ﬂ%@%&é@%@m&bl Attorney Docket No. 20747-2 oxygen; placing
a retail cut of fresh meat within the container; renoving the atnosphere
wi thin the container; causing a transparent portion of the filmto nmake

di rect ceempuse antobxygen besir iayepdialvingrarbxyden F@aimissivhase ofl8sdBiahcal | y
seal i ng %tget n% 'n,ia t close the fresh neal gnd prevent contact of
oxygen f %Oﬁ@s'ﬁ@’ 691&3@: 40nel: 30hdPediior §; crpravizdi nyira masspeest apackage
havi ng ap@ueldtiv iMi i | . [pnote a neat
surface favoritﬁgqg%%%égg%gg?:ﬁ ﬁ%e?éﬂr%glywmc%%eﬁe%%heé %gg'éﬁ?‘? @Epondi ng
purpl e Vgendiansoussonrraterc lessibanathedt 31 dentiwhYbl pvars feasgiddan of

S 17 cr e PE Pyt A 2rC B Figleiey dnseinen Sbmt 7omer gude neat to
- favor niﬁdmsyénwgio@bbn@fér@brmbbgﬂqéw%ﬁ@ﬁ 2@59&%3/@“[2@4 Srk O ey Bé&@'% wher eby

a corresponding red col or associate eremth 1s e a
vi sibly C%&Wﬁ@é@ byingrthe dackaging 9fithviinei faod prsduat enblesed tverentoadi ment  may

il ' ' o . | s, fil , ib d
bar anet dePgt4dlfs SEARILAT, Plo Rt BiGare, ooy, aBewbieh thed | n t he
art in ‘emperdtutdwapibesad)ustegas Md@esitPdhuhite tufGTr fb?n‘éﬁiragﬁ}' be

packageg in_a syitable food package and/ or packagi ng as the
packages @S Of dispia¥iescri bed herein. Preferably, the mneat product is

cont act egoP1t L ; 0g agent .cont ai ni ng food contact surface

of the Sgk():kagi @."‘Web%%%%"?%?‘ﬁ%ﬁ@ﬁ?’nﬁ@&wwﬁacﬁw%ﬁmy Wil l

cont act sehkableefodnackagiegifiimsraredesirablel iFuckiRiys 4 foetieeah balesi red red
S not penetrate to an undesirable depth of the

e G R A SN AL I T
1 m oo sedlebyane Potkh ERTRLd 5o Whetiiote REalod s "an anount
of fronPeset insertam. t Jegibleofoddtmackagenbatainer? saoh asbdgawrgtriehes afay0. 1 ol e
thereof o GF &5 6 trahsversely cutting tubular stock of monolayer or multilayer film and
cutting off the tube portion containing the sealed end: by making multiple spaced
~ apart transverse seals on tubular stock and cutting open the side of the tube; by
superimposing flat sheets of film and sealing on three sides: or by folding a flat
sheet and sealing on two sides. A processor may then insert e.g. fresh, frozen,
hard chilled, thawed, raw, enhancéd , cured or processed meat, ham, pouliry,
primal or subprimal meat cuts, ground beef, or other myoglobin containing
products, making a final seal to hermetically enclose the product in the bag. This
final seal preferably follows gas evacuation (e.g., by vacuum removal). Flexible
food packaging containers such as bags or pouches can be made by transversely
sealing tubular stock of monolayer or multilayer film and cutting off the tube
portion containing the sealed end; by making two spaced apart transverse seals
on tubular stock and cutting open the side of the tube: by superimposing flat
~.sheets of film and sealing on three sides; or by folding a flat sheet and sealing two
sides. The final seal after insertion of a food product may be a clip, but is usually
a.heat seal similar to the initial seals produced by the bag manufacturer although
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| esser anmounts of MBA nmay be used and the color intensity may thereby be
vari ed dependi ng upon the relative presence or absence of mnyogl obin. The
food contact |ayer preferably has between about 0.001 ng/in2 and about
0.900 nmg/in2 of a nyoglobin bloom ng agent such as NaNO2. Al so the

packagi ng,,shoul I nt ali e food product in a reduced oxygen package
environngﬂ?"ﬁﬂJﬂﬁagghﬂ¥2QBﬂ%ggaseous oxygen partial pressure. The reduced
oxygen package may 72 Attorney Docket No. 20747-2 conprise an oxygen
barrier |ayer having an oxygen transm ssion rate of |ess than about 310,
200, 10Cthemstudiheat Sealdty eQuipmbot nayorard EioBbaRaAd irhpulss sealessiaed at 0%

relative humdity a 23 C. Preferably, the oxygen barrier |ayer has an
oxygen t FHRYI s'%/?ﬁa]&’am@k%hefig%%aﬁ?-han about 310 cnB/ n2/ 24 hours neasured at

0% rel aty ekt oo i ; cnB/ nR/ 24
hO(:JI’S, a!gg?gggmggyggggfﬁ@%gmﬁ’ﬁgaﬁgéﬁge q%%j éh%ﬁm%eﬂgﬂﬁﬂ@o%@gmy be

f Ert her trajpsse.gabds a lidding iilng?rtﬂn%y pwﬁugcp.nggwgmmtrnﬁ[ch?drws?hm thac| osed
therein t ratue of .abo r higher t acilitate

bl oom a%fgerﬁa%ﬁgﬁ?ﬁi%{%%gmpﬂﬁgcm t#a&?'ﬁ&@@ffﬂmv pép‘dé’ﬁ opt i mum
t enper atRackalgig, $1Q@AY¥Pooddté @0 Bdorgia, djsm.%aysea et tg';ifagggg% ggg gi ng

applications, such as vacuum packagi ng, heat ing filns
are desiSughias chinkan ongibenmeaps uTiaypackaging mawdptionally inezlve seal abl e

I : ' d kaqi L ncl id h | ed

by ¢ he. SERiREER PLER P RSB PRAAGHE wiRR P RatkRoe Py Bhe hrdtiRee o

i nsert i gaseblteprdlide toor mhe% SN 28 RESSSIKYRBIEG PesisvaioN PUERes may  be
t ubul ar stock of nonolayer or nultilayer film

made by tr_anS\é?rsel é cutti ng’F . _ _
and cuttNGPEIgred enefifs ofia Prasepbinvantinmat lepst & paition ofibie osygemki ng

mul ti pl ,ﬁ)@qﬁ R beli utting open
t he si dg)az t rglstube; b%;/ﬁ a@ﬁ%‘éﬁ‘?’ﬁ%%ﬁ?hg Sﬁﬁ%@‘g?ﬁég‘f ge%gxggéioﬁw%{ﬁd seal i ng on
t hr ee sicobditions tdfix colodiimthad chhtct apdzeiata matineeahierga @dnsudesbdes. A
processor resh, frozen, hard chilled, thawed, raw,

y,then insert e.g., f
enhance(ﬁ’f)t%ﬁﬁyaéﬂ”ﬁhaﬁ%ﬁwsvé%ﬂ Hheypolopfixgd meat suiface Krough adranspafntmal  neat
cuts, gpeHish &Rk fiil@r ot her nyogl obin containing products, neking a final
seal to hernetically enclose the product in the bag. This final seal

pr ef er allP92+| | Duitabin ot least 0%, preférably at lepst20% and mom pieferablyeati bl e
least 30% or 50% or more of the surface of the oxygen barrier film is transparent
to allow visual perception of food color therethrough after packaging. Meats
having a bright red color are believed to be more visible, and have greater
definition to distinguish the meat’s physical topography, texture, and color
variation e.g. such as that found in marbling. It is further believed, without wishing
to be bound by the belief, that the whites of meat components such as fats, skin
and white muscle fibers are enhanced by having proximate myoglobin bound by
myoglobin blooming agents which fix a bright red color as opposed to purplish,
bluish or brownish colors. Thus, the whites appear whiter in poultry and other
meats including beef and pofk. This in turn causes consumers to have a
perception of greater clarity of the meat surface which increases consumer
confidence in their purchase over meats having less visible surface
characteristics.

EXAMPLES

[00214] The following are examples and comparative examples.
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f ood packagi ng contai ners such as bags or pouches can be made by
transversely sealing tubular stock of nonolayer or multilayer filmand
cutting off the tube portion containing the seal ed end; by making two
spaced apart transverse seals on tubular stock and cutting open the side

of the t by super osing flat sheets of filmand sealing on three
si des; dgﬁﬁéneﬁ’d?%ﬂ%é'\k’ngpa‘fw heet and sealing two sides. The final seal
after insertion of a food product nay be a clip, but is usually a heat
seal simlar to the initial seals produced by the bag manufacturer although

73 Attorﬁﬂ@m&])clEedpeMen%]?éguI% aritbrmm@prbﬁ@itieQ@ﬁ{hdﬂEﬂI@ﬁmg%ﬁ?ﬁ g8y vary.
ers are comonly used to make heat seals [ 00212]

Hot bar an uIs sfe
The food®'f ﬁﬁ Pﬁ?‘ﬁ'ﬁ'ﬁ tﬁ?@ﬂeﬁ'@d§ﬁc§ubﬁta@ﬁﬁﬂiﬁ$'ﬁ@ﬁf testmategdsg trays

e.g. as @ﬂéggﬁbw 5thé|'%9é tray overw ap. Equi prment such as tray sealers
that are nade cl Cor poration of Rocky Mount, North Carolina, U S A

or ULMA Pack@gyg‘fg] Gtaad" ra:nﬁmMémdﬁatel(Ogce'ﬁRglﬁeSTM[S3935 gtay be used to

package poul t C |cken (o) ackaglng may
optional Iy i n‘{)’éw’ q%l ARRIBISEIoNy tﬁé%@i@fﬁ@w ﬂt within the
package by or@a@?e SV 02965 to provide sone advant age such as to assist
product preservation, but to enjoy preferred benefits of the present

i nvent i on at Melhndex: ﬁ&TtM 5h12>38 tCBm’Idltlw'gErﬂthéCD {except fompsdymeniesbaised n

cont act nditions to fix color

I n that con‘? ?E(g'ﬁ)%ga Iﬁﬁ%ﬁ# ? ﬁgm (gﬁ potential purchaser
may vi ew t he Melting pbirteASTRED- wramethwqﬂnﬂn%aﬂﬁ@% gnt portion of the
film [00213] Sui tabl y at least 10% preferably at |east 20% and nore

preferably at |east 30% or 50% or nore of the surface of the oxygen

Cher ot nESefola; PARARTRRYANEs: SHhAgt et Ble FERD HRellen SPIE Do s evea

to be nbwemeamrmpunreatﬂarhedshghk@f ar1o cafdguiatd SampRr |ﬁhrﬁéﬂs@§lﬁh fatéhgt neat’ s
phyS|ca and color variation e.g._such as that found

in mar b 330&19 ttﬁ‘g ﬁdff%ﬁf? ééjf{*g%'raﬂér@éﬁdlﬁmmb@r five sererds. t bowdesbund by t he
bel i ef, sb@éi?‘néﬁ%eaﬁé*'ﬂl,& ﬁ%rrpé ’Wéﬁ:} sdrRHBUIEHL ﬁlrﬁ'tﬁ’ﬂe?ést%&t The gunl(lj‘n%i,kd whi te

nmuscl e fi bers are enhance aving proximate myog

myogl ob@re puidota squarge of §0wm Emgth in thebmagiine dirdcttod by 1683n®m®1@$|$m to

purpli Sthe transverse direction. Each specimen is completely immersed for 5 seconds in
a 90 °C (or the indicated temperature if different) water bath. The specimen is
then removed from the bath and the distance between the ends of the shrunken
specimen is measured for both the MD and TD directions. The difference in the
measured distance for the shrunken specimen and the original 10 cm side is
multiplied by ten to obtain the percent of shrinkage for the specimen in each
direction. The shrinkage of four specimens is averaged for the MD shrinkage
value of the given film sample, and the shrinkage for the four specimens is
averaged for the TD shrinkage value. As used herein the term “heat shrinkable
film at 90 °C” means a film having an unrestrained shrinkage value of at least 10%
in at least one direction.
[00217] Shrink Force: The shrink force of a film is that force or stress required to
prevent shrinkage of the film and is determined from film samples taken from each
film. Four film samples are cut 1" (2.54 cm) wide by 7" (17.8 cm) long in the
machine direction and 1” (2.54 cm) wide by 7” (17.8 cm) long in the traverse
direction. The average thickness of the film samples was determined and
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bl ui sh or browni sh colors. Thus, the whites appear whiter in poultry and
other neats including beef and pork. This in turn causes consuners to have
a perception of greater clarity of the nmeat surface which increases
consunmer confidence in their purchase over neats having |l ess visible
surface ,characteristics. EXAMPLES [00214] The foll ow ng are exanpl es and
conpar at ftemsyResket No. 2874¢€or ney Docket No. 20747-2 [00215] Experi nent al
results and reported properties of the follow ng exanples are based on the
followi ng test nethods or substantially simlar test nethods unless noted

ot her wi srecofligdy eBaciafinT s@npld is e sGaired HRRvEFRHe tvRTdibrips Apaced 10V £f
Vapor Transm SS|2§n Rate (WTR): ASTM F 1249-90 Gauge: ASTM 03 Melt

| ndex: A&PNARGIY 23Re clapipiistin @bed paritian) andihecqihet isrconneptaddobasteain ( >50% C3

content) t 1 T 30 C)) Melting point: ASTM
D- 3418, %%@e\}/l\nﬂ?'ﬁl %?’m?ﬂe %%gﬁéﬁgllrﬁ1a§%gn;f|%@%%éﬁ?ar§h% ik HAUTEISEd IRy | nkage
val ues asilicaref dihkathtmaihtaine ies cohstant)efbvatyd ERASIBIE fovY Belib@bRAGE Shri nk
of a 10 cm squar.e sar{gljﬁe immersed in water at 90 C (or the iIndicated

r

t enper at$fONAP- Huringthigtime,dhe forge in srane marifeated: kusthe shyiskitensionafe cut

froma ghu¥s | ; e l.oens .are cut into

squar es of "1}8532% glr?g%%etdﬁﬁn{ ﬁéﬁbnré%%gblgjl%r e%ﬁtg%%@%m'gﬁﬂ%ﬁﬁ? ﬁlni'*n t he

t r ansversampleriemamoved famtthe path ard allswed tpLedlabyoomtensreéatups 5 seconds in
erature if different) water bath. The speci nen

T ﬁe&%e@ﬁﬂﬁ_@h LE f‘ﬁ%‘tﬁe B R wenaratuse isalperepusried nd hersleinkt t he
i T or o e b leg roff IO B, e
ori gi nalthg regiiissarg ebtainedrin giaps per il of &im thiclotessi(o/mihe per cent  of
o wolB0 08, SERRSHET D S35 el | e FUSain STt camp e
and t he avbragecihipknbss of the flleugangpiesiieig, i S averaged for the TD shrinkage
val ue. f‘(’?ﬂf’fﬁd gtel{e?uge%ur!]teesttse 21;2 ;rrz)?/iiadtedsl?; tlhrtlekfgﬁévﬁing references, which are

incorporated herein in their entirety: U.S. Patent Application Ser. No. 09/652,591

entitled “Irradiated Biaxially Oriented Film,” by Scott Idlas; and U.S. Patent Nos.

6,777,046 and 5,759,648.

[00220] Provided below are non-limiting examples of the compositions, films

and packages disclosed herein. In all the following examples, unless otherwise

indicated, the film compositions are produced generally utilizing the apparatus and

method described in U.S. Patent No. 3,456,044 (Pahlke), which describes a

coextrusion type of double bubble method, and in further accordance with the

detailed description above. All percentages are by weight unless indicated

otherwise.

[00221] Single-tayer and multilayer tubular films are made by a biaxial stretching

orientation process. Films of five or more layers are also contemplated. The

inventive multilayer films may include additional layers or polymers to add or

modify various properties of the desired film such as heat sealability, interlayer

adhesion, food surface adhesion, shrinkability, shrink force, wrinkle resistance,

- puncture resistance, printability, toughness, gas or water barrier properties,

abrasion resistance and optical properties such as gloss, haze, freedom from
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filmat 90 C' neans a filmhaving an unrestrained shrinkage val ue of at
| east 10% in at |east one direction. [00217] Shrink Force: The shrink
force of a filmis that force or stress required to prevent shrinkage of
the filmand is determined fromfilmsanples taken fromeach film Four

filmsanples are cut 1" (2.54 cm wide by 7" (17.8 cn) long in the machine
di rectig%ttgmfyllso‘%@t@@-@wdfﬁ?de by 7" (17.8 cn) long in the traverse
direction. The average thickness of the filmsanples was determ ned and 75
Attorney Docket No. 20747-2 recorded. Each film sanple is then secured

bet ween lites, tstreaks anpslss phese Idfbrs thapbe fdrmdsy Shyp8itdiite ibtfod | Xed
position, ard.t he other is connected to a strain gauge transducer. The

secured FClURingsemxirusion exiiHpionsoatingandilaminedien. in a silicone oil bath
mai nt ai ned at a constant, elevated tenperature for a period of five
seconds. During this time, the force in grans mani fested by the shrink
tension of the filmat the el evatEdampi@¢rature is recorded. At the end of

this ti g? film.sanple is renoved fromthe bath and allowed to cool to
room t err@g? ﬁr & S_‘?rﬂdf&'b%ﬁe?'ﬁ fypglobimblgpativg agenlddfBAksybrag ure is al so
r ecor decdestiBed b is {:n%rp%?ecg By dié%%h)iﬁdsﬁ‘sﬁﬁ’é’m%t%g@gg *&?@egﬁléﬁéﬁ‘r&?fd from the

foll ow ng equation wherein results are 0 m | of
filmthidgantdsacgivent.) A uliabissiorslentration-of & eldoming lagent is/ apprbangitely F is t he

f [ T is th t hi ck f the fil | [ ils.
{00210 PP BEIEE B bibotring dGepEihHEd Prachet e smionismade rermecs. whi ch
are 1 ntemperatursibygesilyagitatindthe sHNent/RiEy mﬁr&_Pat ent Application Ser.

No. 09/ 2&62591 entirtled "Irradi ated Biaxia iented Film" by Scott
| dl as; 231s. Dpwt ARTANE® 4261-B7YL.DPE (ahthited 5omoR6w Cloaaa] Provi ded

di scl oo MEash Ml VY EBa 8y Puo e nGaRtar ecorauliesds dgpgrmigar

i ndi cat éslpositienéd tonfeedrthe polymearsing thelhSA Y668 pBRMIA APV i isBinng t he

appar at nd EB (g 8escri bed in U. S PatenP No. 3, 456, (3%4 ?Igahl ke),

whi ch d@éfﬁrﬁ%ﬁ 558 tPEFAtaling dwisy serewisxiruden it feetlaois, camfigured f ur t her
accor dags okt b ARFANESLEA 148 AU TRE ARAY Hembhtd S tRE WAl © Y

wei ght unl ess i ndi cat ed
extruder are arranged in a fashion that allows for feeding and meiting of the

VLDPE, injection and mixing of the solvent/MBA solution, removal of the solvent,
pressurization of a die and formation of continuous strands of a homogeneous
VLDPE/MBA blend.

[00224] The twin screw extruder is electrically heated so that the feed zone is at
200 °F and the rest of the extruder at 330 °F. When the extruder zones achieve
the intended temperatures, the drive motor is engaged to rotate the extruder
‘screws at about 578 RPM. The ATTANE VLDPE is dosed into the primary feed
port at 41 kg/h. Once a stable, homogeneous extrudate is achieved, the
solvent/MBA mixture is injected into the molten VLDPE at an injection port. A
gear pump is used to deliver the blooming agent/solvent solution to the injection
port. The injection point is placed in a section of the extruder configured to have
high free volume and low pressure. The rate of delivery of the solution is
calculated by the time change in mass of the solvent/blooming agent mixture. The
intended concentration of 5% is achieved by adjusting the pump speed. A
suitable pump speed is about 33 RPM. The solvent/MBA delivery rate is

 preferably about 5.4 kg/h.
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[00221] Single-layer and nmultilayer tubular filnms are nmade by a bi axi al
stretching orientation process. Filns of five or nore |ayers are al so
contenplated. The inventive nmultilayer filns may include additional |ayers
or polymers to add or nodify various properties of the desired filmsuch

as heat aI abi | ayer adhesion, food surface adhesion,
shri nkab P'E yé‘?ﬁg/eltulb' 35%@,7')%\“ nkl e resi stance, puncture resistance,
printability, toughness, gas or water barrier properties, abrasion

resi stance and optical properties such as gloss, haze, freedomfrom 76

Attor ney[QD@é.’Elat The. mxigy@lethenitefthesixtress any a@élhged ihhefsshictysuch thay be
coextrusi on, extrusion coating and

f or med qn ui tabllﬁ thod .includin
| ani nat |%ﬁ PM]‘)"AS%?‘(RW frgm moyg Lﬂ@*’ﬂ%@ U)"Bl RfiNpBEYoni ng
agent (h@éhp%#pm@ﬁbor@eo?ﬁ{cb%%@&%%‘s ﬁj’r&@%ﬁﬂe‘a}ﬁgge CO Adhnf sui tabl e

anount of the bloomng agent Tn a so suirta atlon of a
bl ooni ngMigatien.i s approxi mately 0.60 m)l es of bl oom ng agent in 60 g of

| t t tl t at th
S0l vent 10RA%aP P RaiRisBRE 4B shb S RkME BbBan Ee it iR s 1 oo Do
Cheni caltenrfgematary., The bRt fr%t}ori éfth@%@ﬁﬁlohrg\féPbFﬁeQQHB%rveﬂfuaﬁgﬁbﬁ%’ imetric

dosing unit that is positioned feed the polynmer intot eed port
of an AW%@SHGQHWOIVQWQS@&QGW@@@%(altmnspluﬁrm lmelsagretwm pedr éderaat r uder .

The fee t he ATTAN te of 41 kg/h. The

mi xi ng &%év%@p‘fé}ﬁ%lb?‘éggg% hﬁgi@iﬁ?e BW?D’d'A E BY&MXES ashi on t hat
al | ows fsectibmettiend DPE/MBA bl mbvééﬂihto\éLﬂPBEsuﬁithﬁtsb@fbﬁﬁﬁd fhalyg of the
sol vent /. VBA so renoval of the sol vent pressuri zation of"'a die and

f or mat i GHOGN %'SE?HH'G&I'@@@%&@Oﬁfeﬂlﬂﬁ)ﬂmgbﬁébﬁieswtamsbmmJSend [ 00224]

The tw | [ Y, f zone is at

200 F SUFPHEEREXLENETh  iatt Bl ARl SR wifer P AL g KB, “Sones

achi eve remiges$ somedsdhe engisiuee glirefing tdthedSurfeReroitine stamdeN g dedving ot at e
578 RPM The ATTANE VLDPE is dosed into the

t he extruder, screws at. Eb' ut . \ )
pri mar y B eas«?p A R'g‘? ihe effaads atq g iato diserstrpelials byya fotafinge i s
achi evegnifé Bele paliutf/ ResEpelttsrk SubBbARR dridndGorTRcliSH oVeiE at an

i njection port.
at about 50 °C packed in aluminum foil containing bags and stored for use and

referred to as masterbatch pellets. Non-limiting examples of various masterbatch
preparation techniques are described in co-pending U.S. Patent Application Ser.
No. 11/408,221, entitled “Process for Introducing an Additive into a Polymer Melt”
by Nelson et al., which is hereby incorporated by reference herein.
[00227] Films are prepared from the masterbatch pellets. The loading level of
the masterbatch pellets is varied to produce VLDPE films with an effective

| blooming agent concentration, and packages are prepared using the film as an
inner layer. Food products, in particular, meat products, are vacuum packaged
within the packages and observed over a period of time.

Example 2
[00228] Masterbatch pellets from Example 1 are used with base polymer Dow
ATTANE 4201 VLDPE resin to make the inner layer of a thermoformabie
- muttilayer film. The film has the layers of 85% nylon 6 —15% nylon 61/6T (11
weight %) / tie (20 weight %) / 85% nylon 6 ~ 15% nylon 61/6T (8.5 weight %) /
EVOH (9.4 weight %) / 85% nylon 6 — 15% nylon 61/6T (8.5 weight %) / tie (20
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gear punp is used to deliver the bloom ng agent/solvent solution to the

I njection port. The injection point is placed in a section of the extruder
configured to have high free volune and | ow pressure. The rate of delivery
of the solution is calculated by the time change in mass of the

sol vent/Rhoom’ r}g a@eﬁn Eé§ture. The intended concentration of 5%is

achi eved"HyMsd| [4e¢ é\fq. (% speed. A suitable punp speed is about 33
RPM The sol vent/ MBA delivery rate is preferably about 5.4 kg/h. 77
Attorney Docket No. 20747-2 [00225] The mi xing el enents of the extruder are

ar r angedweigh % )e/st% v LEIRE ~t308%6 Madterbatchui .6 aloitgin 04))VBrhes fhilisi Aldé

pr event e% f@gn‘brrgl\o/l npg_ u(%st rearr%%o the primary feed Eorjt. Full bore orifice
pl ugs ar?SIElerbpBPIs REoeess toraake adIanerentssktheanefopnabletiilon. [ 00226]

Fol l ow ng injection, the solvent/MBA solution rapidly increases in

tenperature. The solvent fraction of the solution evaporates and eventually
boils. The resultant sol vent ExamgdesSat Bbargh3@n at nospheric pressure vent

t. S | yent t h the pri feed port.
Fol | owi 0829 » I eelRée Blaonfated Bhnbiordoyn avaapons fharsas
pr essur ithskfim sl forfied o raid Yhuck. PAorBSinfligh AN gk R fls di € Upon

exiting the die, the resultant continuo stran e cool'ed Tn a water
bat h. At9reHed ehuek were pertianed intbaelsuuarpaiches rinddhe mesat flattenod®o 0173 he

noi st ur g t f of th tands. After |eavin t he

i nfl uenggﬂot%e 8i %@E?fiaystﬁig@@feﬁﬁﬁg szqr@ggﬁlge WaEs Ut éﬂtg Z5eP¥ets by a
r ot ati n@.5 ki rectingutaraies. 2 Bor EXS0RR 8814 806 ni Gictih 3a58eRoYcddi ed in a
convecti,o .%gn at about 50 C, packed in alum numfoil containing bags and
stored P¥rVilRmIniNgrid centainieg 108 rg ofwinodinissacith inedmeinationwithl dicalciuny

exanpl e i . ti.on techni s are described in
co- pend?ﬂgg%ﬁ%’ E%M%@%BP%%?@% hé(%?.m sk@a af'%/V %ma&{ﬁsiqrgd "Process
for | nt statuslenyasplatedidn mee bfithe raeRosarmples Mahd fhenbéugﬁlléhﬁéﬁ'tlﬁtskﬁ\i C V\g' fCh

il ns are prepare rom

is h ' d fere herein, [00227
the e PEPbAT BRPIRNEaG Toohanacsing Hemos BplveieiniRsedaisTe Abahounge ot 5 | &
ed By . ; ! :
Concent | Ao I Sen BaRteE 1aycrEndh pOlyBh e ondt PR 108 0med e, | ayer
Food pr 6@ 0§ red meghbegan peoliferating fronothectsat elosestdo thurtidetafas 04

‘hours of refrigerated storage.

[00230] For Example 3b, a second rectangular formed sample of ground chuck
was sprayed with an agueous niacin solution and packaged as described in
Example 3a. The niacin solution was obtained by dissolving a similar niacin tablet
into water. A bloomed red color developed on the surface of the meat sample.
However the intensity of the red color was less than that which formed around the
tablet.

[00231] For Example 3c, a control example was constructed by packaging a
third sample of formed ground beef as described above in Example 3a but without
adding niacin. The color on the surface of the sample remained purple without

_ “formation of the red color that was observed in Examples 3a and 3b.
| [00232] All three packages made in Examples 3a, 3b and 3¢ were opened and
examined 15 days after packaging. Upon opening the packages, the color of the
.meat in each package bloomed to a uniform red color. Cooking on an outdoor
gas fired grill produced nondistinguishable results for the three examples. The
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wi thin the packages and observed over a period of tinme. Exanple 2 [00228]
Mast erbatch pellets from Exanple 1 are used with base polynmer Dow ATTANE
4201 VLDPE resin to nmake the inner layer of a thernoformable multilayer

film The filmhas the layers of 85%nylon 6 - 15% nylon 61/6T (11 weight

% / tie (20 | ght , 9 % nylon 6 - 15% nylon 61/ 6T (8.5 weight % /
EVOH (9.%@@@% tﬁosé%g £on 6 - 15%nylon 61/6T (8.5 weight % / tie
(20 78 Attorney Docket No. 20747-2 weight % / 70% VLDPE - 30% Mast er bat'ch
(22.6 weight %9. The filmis nmade in a single-bubble process to nake a

nonor i erttainalaloradfdothbrbatetl dnd uhtreatpt eafples3hadia piiccdA0NP] A steer was
the neat therefromwas formed into

sl aught er ed. ?n t hr ee day?) gost nortem, t

gr ound c‘IﬁIﬁI?.e“g\BIII]%Q Yap obgepedonheluacigtreaissmegt-ound chuck were
portioned into vacuum pouches and the neat flattened to 0.75 inch

t hi ckness. After 7 days of refrigerated storage the neat was cut into 2.5
by 3.5 inch rectangul ar sanpExamplodaBiaantelc3a, a 300 ng dietary tabl et

d Vitam n Wrld taini .100 f, tini id i
bt nadP8A%a1: ehenlek shnfiibd RarEmatn Brodsls fuan Erand 44hve. aci d,
silica aférekaghedt THEEGDBaRH %ﬁ@at%%&ii@né@g}t@lﬂéﬁiﬁ%u @gyg%ﬂ%éf}g% Jreat

sanpl es, and then subsequently, skin packed on a vac chi ne
usi ng a ansl ¥asuEMm pagkeged onspKbich ehaebien gnaohineEVThe oslpyehthsameatr | ayer and

I I . The bl I f t
pr o1 1 otfieadfor 836 18 MeCoune Rl Bovlve Kok hip der =5 24 Bfts o "
ref ri gerefrigdrated stgage,[H230the Fatutprsatkags® of grov@aqash beet @agul ar for med
sanpl e gfpggggun chyck was sprayed with an aqueous niacin solution and

-hu ay .
package SO Mg was mixed yythea partionnef the aeeat te preducsroreand disehi ned by

di ssol vi Sk Il | achn t o=l red | or

Gev et opaPiaife B2 whiGhE sof RECR; THELMR bs tuPRBRBEONERERE O\ of (he
red col polypespylessoxygen bhdrder trby contaring dnd&\OHbdrher layeh|Siilafl)dds1] For
Exanpl third sanple

€ el A8 e AR B S oS pB R ITE ect i
the same type of tray without any niacin addition. Both trays of ground chuck
were vacuum skin packaged on a Multivac T200 machine with an oxygen barrier
vacuum skin packaging (VSP) film having an EVOH barrier. For Example 3c,
another portion of packaged meat was opened and placed onto a tray without any
added niacin. The tray was then packaged on the Multivac T200 machine with a
VSP film containing a sealant with 2.0 weight % sodium nitrite. After 24 hours of
refrigerated storage, the niacin-treated meat sample, Example 4a, had bloomed to
the preferred red color whereas the untreated meat sample, Example 4b,

- exhibited a dull purple color characteristic of vacuum packaged fresh meat. The
meat on the third tray with the nitrite containing film, Example 4c, had turned a
grayish purple during the initial 24 hours after which time the color bloomed to the
bright red color.
[00234] The color of the niacin-treated meat was darker than the meat in the
package with the nitrite containing film. The bottom side and the center parts of
the niacin-treated meat were of the same deep red color as the surface. The red
.color of the meat in the nitrite containing film penetrated about 1/16™to 1/8™ inch
into the surface of the meat. | |
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addi ng niacin. The color on the surface of the sanple remained purple
without formation of the red color that was observed in Exanples 3a and
3b. [00232] Al three packages made in Exanpl es 3a, 3b and 3c were opened
and exam ned 15 days after packagi ng. Upon openi ng the packages, the color

of the | n~eac a | oomed to a uniformred color. Cooking on an
out door Kg@&"?ﬁb@@‘%ﬁq'%gagtﬁced nondi stingui shable results for the three
exanples. The 79 Attorney Docket No. 20747-2 internal color of both

‘treated and untreated sanples had a pink cast. No persistent pinking was

obser ved[M236he Afieadi week ofitafrigeratad stErayep bl tiree ridatasindles Wep233] Lean
huck L R Lnately 5% vi I t round 4 days after
o1 aught enhBadkeBd o s HedtSamiies s Sieunbired on e Ueob gy Bledatit | or bags
d ' t
and vaculhepaekaseilposkePatnaiosher f@ﬂﬁ%ma@] gr%qjg%ﬁ%s{ \gftrggur% or 24

turned fromred to a dark purple wthin ours.
hours of €Var¥for1Qatinkies setas tagshieneea vklldoaeawal ofrcpakikgg Theafolardns | ean

beef L QELE I xed Wi t.h ' f th d
or ound e RRERIERRR Pl 6 BB PiBhe A, iaBiriroatan Gost RegrBeRMn hon

pl aced dheaxyheh dariet \YSP G lpachexnge ' L pi n EVOH
% for Exanpl eﬁtg@?ﬁe{fﬂéﬁ t%ﬁ%ér@égo%ﬁgﬁé g%(%]rg packaged

barrier |ayer. Simlarl
ng;'[ ! %&%ﬁéﬁ‘é@"éﬂq@ \8&-@%@@ same Atred colompersigted o thedgp wiewingifinany ni aci n
ddi ti acuum, ski

i 1 oroork Rl RSN o U FLIAEH A BRROT PR, v

fil m havhegitdte EviEkinimay fllivg Exahwle Bsaaithe sdfne dGitAIIPenBREfio R As HasPackaged
added niacin. The tray

nmeat was_,opene Flld Iace(%monto a tray w thout any

was ther?bﬁ§9f89383 %ﬁg‘f’l?éo t; iThgcotarsd theerpesitasurface andsihef¢antercont ai ni ng
a seal a ' i ' 9 | b L 4 hours. of . refrigerated
st or age!ﬁot%ﬁﬁfitg???\%?%g&t’ %Scfr mea H‘igg%tj\ée c B@%Arr%f(g'rng v 4?1’5?:]“&"80’”@‘3% o the

pr ef er r é@atedisample; Exaomdadat he untreated neat sanple, Exanple 4b,
exhibited a dull purple color characteristic of vacuum packaged fresh neat.

The neat on the third tray with the nitrite containing film Exanple 4c,
had turned a grayish purple duri@(meig\itial 24 hours after which tine

the color bloomed to the bright red color.:
[00236] Nicotinic acid powder (obtained from Sigma Aldrich Chemical Company,

Milwaukee, W1) is blended with Dow ATTANE® 4203 VLDPE pellets (0.5 dg/min;
0.912 g/icm®; ethylene/octene copolymer; obtained from Dow Chemical Company,
Midland, MI) by tumble blending until the powder uniformly coats the surfaces of
the pellets. The quantities are selected such that the nicotinic acid content is 5 %
by weight (14.25 kg of VLDPE and 0.75 kg of nicotinic acid). The blend is loaded
into the hopper of a gravimetric dosing unit positioned to feed the polymer into the
main feed port of an APV Extrusion Systems MP 2050 50 mm corotating twin
screw extruder. The feeder is configured to dose the nicotinic acid/VLDPE blend
at a rate of 36 kg/h. The mixing elements of the twin screw extruder are arranged
' i_n a fashion that accommodates feeding of the nicotinic acid/VLDPE blend,
intensively mixing the nicotinic acid into the VLDPE, pressurization of a die and
formation of continuous strands of the homogeheous blend.
[00237] The twin screw extruder is electrically heated so that the feed zone is at
about 200 °F, and the rest of the extruder at about 320 °F. The nicotinic
acid/VLDPE tumble blend is dosed into the primary feed port at about 36 kg/h.

-Once a stable, homogeneous extrudate is achieved, continuous strands are
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[ 00234] The color of the niacin-treated neat was darker than the neat in
the package with the nitrite containing film The bottom side and the
center parts of the niacin-treated neat were of the same deep red col or as
the surface. The red color of the neat in the nitrite containing film

penet.r at abo / h /8th inch into the surface of the neat. 80
Attorneyﬁ%%tﬁﬂéfe%%gb?ﬂ}?OOZ%] After 1 week of refrigerated storage,
all three neat sanples were unpackaged. The neat sanples were then placed
on an outdoor gas fired grill. They were slowly cooked at 200-250 OF for

appr oxi nee@leg bysrarispattdbronghta watenibath. Avteyedt-dfAhewikéesats Oamairk@ifachi eve
| evel of cooked surfaces and the

a well do ooki ng. The col or of the !
i nt ernal eﬁ?‘fﬁsoﬁ%n%f)f ﬁ}‘?emﬂlsg‘@"ierf’-“f’g’é‘ﬁttgéh%§B'ffa‘b%1@f<@§eﬂaw9c- MAfterHeavrggen
barrier theRnfliidiBeastdhé A ke ﬁ@fﬁ%rﬁ%edcre F&ﬁf@&gﬁgcﬁérﬁeﬁ% BV ﬂﬁgtirﬁ a;nr I er

VSP filmwere the same. A red color persis op vi‘ew n I
cont act Kiferglyle nalletiner. bBrd resvitani peliets ae solfdewhal @eiin colorc Oversinrackaged

with t it .cont ai ni,ng fil . le 4c, at the sane depth of
penet raP?QBQ{’VQE%%'%Q%&?%ﬂ qtmqnh@%fg%%}qéﬁg[d?e *Fﬁgscol or of the opposite
surface and the center portion ofgtdihdiesgnr! e was the same as the control,

Exanpl e 4b, and the niacin treated sanple, Exanple 4a. Exanple 5 [00236]
Ni cot i nil00838k Byamele bibtenoatatl exeapt Siajmicotindniidé (@taimeddtonCSigraay ,

M | wauk : I.Sn: Wi the Dow ATTANE(r). 4203, VLDPE pellets (0.5

dg/ min; %8”%%9“5?1 éﬁ%%ﬁ?ﬁ%&@)%%%ﬁe%@gﬁoﬁ%@%ﬁe%g?w'?fgﬁ“q Agfh Bg% Cheni cal
Conpany ,obskhaidathet thid nesbitarityeiess Meaiteivig until the powder uniformy coats
the surfaces of the pellets. The quantities are sel ected such that the

nicotinic acid content is 5 % by E¥angple 714. 25 kg of VLDPE and 0.75 kg of

osi ng Toy Flour RS Fopeais =R aRue MR RIS or e Sl or  of an

APV Ext isaesvemisSpdtiesd tdab@asmOTRP VN Ties oblet bhthet péliets B PaYyaight #4er . The
e nicotinic aci dNLDPE blend at a rate of 36

f eeder iﬁdﬁﬁ”“ Héefd to dose t ( _Tat
kg/ h. TREGHRY RENBILYRBHGIOSSY suriaces, Hhassirandsare stable andmanputasysing i n a
f ashi on effltadncyas AUBPAR R EvEE 98is0E Ekfagid?éfini cotinic acid/ VLDPE bl end,

intensively mxing the nicotinic acid’into the VLDPE, pressurization of a
di e and

Example 8
[00240] Example 5 is repeated except that the rotation rate of the extruder
screws is reduced to about 200 RPM. As in Example 7, the color of the pellets is
much lighter. The rate of accumulation of a powdery build-up around the die
holes is substantially slower than the rate observed in Example 5.
[00241] The MBA containing resins of Examples 5-8 may all be used to form
containers suitable for packaging myogliobin containing food to maintain a
desirable surface color therein.
[00242] Films, bags and packages may also employ combinations of
characteristics as described in one or more embodiments.
[00243] The above examples are illustrative only, and should not be interpreted
as limiting since further modifications of the disclosed embodiments will be
apparent to those skilled in the art in view of this feaching. All such modifications
are deemed to be within the scope of the embodiments disclosed herein.
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formati on of continuous strands of the honobgeneous bl end. [00237] The twi n
screw extruder is electrically heated so that the feed zone is at about
200 OF, and the rest of the extruder at about 320 OF. The nicotinic

aci d/ VLDPE tunble blend is dosed into the primary feed port at about 36

kg/ h. e a stabl h eneous extrudate is achieved, continuous strands
are 81 EF@QWWXj&Eg@EQP-%g? 747-2 cool ed by transport through a water

bath. At the exit of the water bath, an air knife renpves sone of the

noi sture clinging to the surface of the stands. After leaving the

i nfluence of the air knife, the strands are cut into discrete pellets by a
rotatin%;bkﬂéée-style pelletizer. The resultant pellets are sonewhat tan in
col or. r1{rme, a powdery build-up is noted at the exit of each of the
di e hol eghaEsaiimhfed [00238] Exanple 5 is repeated except that nicotinan de
(obtained fromSigma Al drich Chem cal Conpany, M I|waukee, W) is
substituted for nicotinic acid. It is observed that the resultant pellets
are brown. Exhanpl A foqdpxdepireantipledaingan épedorstirtaceeptd amaktetibe rotati on

rate of UPE xpruder, screws is reduced to about 200 RPM The col or of the
pel | ets S5 g&/%‘ﬁﬂﬁ?'&h@%qﬁm%nd t hey exhibit very gl ossy surfaces. The

strands are sifabbeonrabti@yuceaipist oldHiig Bfobnhia i versus
Exanpl e 6. I]:_xa_npl e 8 [00240] Exﬁ;npqyéagﬂffsg relpeat edI %%ggg %@H'ﬁ % rotation

rate of MYRIIRnMIeRIMINgsaganids seleeted frra the geutpucoraiingrRnitds okideExanpl e 7,

t he col Qf,9f: Shil ighter. The rate of accupul ation of a
powdery%t())lr}lgf”?iSg Egn@r@%h% ?'Lrég%ri[ﬂé‘g{éﬁ%#)g%éﬁ’ ?“&FH?P&HH"&F‘M? n&}g@g t han the
rat e obsempednids; &xchnpl e 5. [00241] The MBA containing resins of Exanples
5-8 may all be used to form containers suitable for packagi ng myogl obin
cont ai ni ng f G8PXYEICRBRT IAYY- desirabl e surface col or therein. [00242]
Fil ms, bags and packages may al so enpl oy conbi nations of characteristics

as descri bed? n ol&egitiglgad clgimodiwhareis. the oogoridbintidocibingegexhisd avtriar e

T ustr ghideedditing AMboUMIL e8] i tHY Erro%ecto%%isting of inorganic nitrates,
inorganic nitrites, nitrosodisulfonates, transition metal/nitroso complexes, organic
nitrates, organic nitrites, organic nitro compounds, organic nitroso compounds, O-
nitrosylated compounds, S-nitrosylated compounds, nonoate compounds, furoxans,
oxatriazole-56-imines, sydnonimines, oximes and combinations thereof,

3. The article of claim 1, wherein the myoglobin blooming agent is a sulfur
monoxide donating compounds.

4, The article of claim 1, wherein the myoglobin blooming agent is a
nitrogen heterocycle selected from the group consisting of pyridines, pyrazines,
- pyrimidines, imidazoles, purines, triazines, and combinations thereof.

5. The article of claim 1, wherein the myoglobin blooming agent is a
| ~ hitrogen heterocycle selected from the group consisting of nicotinic acids, salts or
- esters of nicotinic acid, nicotinamides, salts or esters of nicotinamide and
combinations thereof.

6. The article of claim 1, wherein both the food contact layer and the
‘oxygen barrier layer are the same layer.

7. The article of claim 1, wherein the article is-a monolayer film, a

multilayer film, a monolayer sheet, a multilayer sheet or a combination thereof.

83



as limting since further nodifications of the disclosed enbodi nents w |l
be apparent to those skilled in the art in view of this teaching. Al such
nodi fications are deened to be within the scope of the enbodi nents

di scl osed herein. 82 Attorney Docket No. 20747-2 CLAIMs: Wat is clained:
1. A food packaging article having an interior surface and an exterior

sur f ace, AttAEeNPoeket NeoRBY#%i2ng: a food contact |ayer conprising a

nyogl obi n bl oom ng agent, wherein the myogl obin bl oom ng agent is selected
fromthe group consisting of nitric oxide donating conpounds, nitrogen

het erocycl es, 8.and Fhe hrticlaonelsingle, WhBRN tHe atieNS WNASHoRNEr fifh Ky gen
barrier |la %}@_2. The article of claim1, wherein the nyogl obin bl oom ng

agent i st ifiim egehdavingathickpess mbirssdhen1@dnibd from the group
consisting of inorganic nitrates, inorganic nitrites, nitrosodisulfonates,
transiti on mefal / nl'he adisleohgaiox &swhemimthiecartioletis @t rasnolayeastiestortr i t es,

' ' d : i,c. nit ds, O0- nit | at ed
compoundbUtidhier HIBRt CActnAdGE fickuce s SR e A HBhunds, 't ur oxana,
oxat riazole-5-im nﬁ;s %/%nﬁ%ni nm nes, oxinmes and g:_onbi nati ons thereof. 3. The
article of clg'm 1 %&P qlaim T whersi heriigsiln g meaelaysisheet or fur

monoxi demdyer BEeGQERINMVIng 4 thibkSesy 41 Hhfiedh 16!r7H Bhd sgfigT €L 1 the

nyogl obi n bl comi ng agent 1s a nitrogen heterocycle sel'ected fromthe group

consi sting of4pyrigi - A i di i m.dazol e [i.nes,
triazines, an'ld‘l -COnﬁ%ﬁ@lp@ﬁ@ﬁ@f@%ﬁe@ﬁﬂ?&ﬁﬁ@?ﬁ%Péﬂ"%&&g?%ri %ef?HMer ein the
myogl obimulilayensheetagpmht havinga thickriesgest HeeecwdPGehitarel3eahigd from the group
consisting of nicotinic acids, salts or esters of nicotinic acid,

ni cot i nani desi2, salTe stickssflsimof, whareir tﬁérs)ggeﬁ'b@rriéﬂ idnhsHest her eof .
6. The claiml, wherein both the food contact |ayer and the

ticle of
oxygen .aVDégﬁv%é?O'!éﬁrBidﬁhB?@WPw’@s polyestenameatal fajl, metallizedfilm,1, wherein
the artinfGb-bide SRRl ANErubbdrThodified acrylonitrile methyl acrylate copolymer or

combination thereof.

13.  The article of claim 1, wherein the film has an oxygen transmission rate
of less than 310 cm3/m2/ 24 hours measured at 0% relative humidity and 23 °C.

14.  The article of claim 1, wherein the article has an oxygen transmission
rate of less than about 75 cm®/m¥ 24 hours measured-at 0% relative humidity and 23
°C.

15.  The article of claim 1, wherein the article has an oxygen transmission
rate of less than 20.0 cm®m?/ 24 hours measured at 0% relative humidity and 23 °C.

16.  The article of claim 1, wherein the article further comprises an exterior
| surface layer, and wherein the oxygen barrier layer is positioned between the food
- contact layer and the exterior surface layer.

17.  The article of claim 16, wherein the article comprises at least five
polymeric layers, and has a first tie layer positioned between the food contact layer
and oxygen barrier layer, and a second tie layer positioned between the oxygen
barrier layer and the exterior surface layer.

_ 18.  The article of claim 16, wherein the exterior surface layer comprises
polyolefin, polyamide, polyester, polystyrene or blend thereof. . '
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multilayer film a nonol ayer sheet, a multilayer sheet or a conbination
thereof. 83 Attorney Docket No. 20747-2 8. The article of claiml1l, wherein
the article is a nonolayer filmor a multilayer filmeach having a

t hi ckness of less than 10 m|. 9. The article of claim1l1, wherein the

article (s a ol a or a multilayer sheet each having a thickness
of at | e}éﬁ?rnfg”[tﬂqqk_e¥%_. iﬁﬁg}grt icle of claim1, wherein the article is a
nonol ayer sheet or a nultilayer sheet each having a thickness of between
10 mil and 50 ml. 11. The article of claiml1l, wherein the article is a
nmonol ayer shet®. orThe artide of cgier 1 siwketeirethehfobd\dontaot I4yier ckmpsiseof bet ween
10 ml a%',“fo ml. 12. The article of claiml, wherein the oxygen barrier

0

| ayer c & PVDC, EVOH, pol yam de, nanoconposite, polyester, netal
foil, netalligzed film  netal-oxide coated film rubber nodified

acryl oni tri | Set hijie agicls eidaiguhorkerein the fopdwentast jayer isneorevbyens. The
article of claiml1, wherein the filmhas an oxygen transm ssion rate of
| ess than 31®%ns/ e atigleefiolaimrbasierein the foos cehtact layehissalédtpd dro 23 C.

~14. The el rein the article has_an o en_transm ssion
rate of tﬁéysr@;ﬁgﬁﬁ%{%{g@ %%%%ﬁ '@ﬁ%ap@s %%%P&B'%af's /%qu@Ic' ative

hum dity and 15. .The .artic f claim1l, wherein the article has an
oxygen transr%%gsi (C)i-rhe ?@P@ foCIz’f'%Eéﬁt eg@'_hg Rokgsteris selestad komdheur ed at 0%
rel ati verburcahdivting'ef Rémbpolytrs ShEodifinshe AlIEhd Ifet e

articl ee"}f u??rﬁer Qor?}%ri ses@gnyext eri Orﬁig@%acgpéoég%tﬁ?@g%ée%@’ﬁ%lé&et he oxygen
barri er PodYaglic acig grthilendsdthpeaofeen the food contact |ayer and the
exterior surface layer. 17. The article of claim 16, wherein the article
conpri ses at 23easf{lhiei articleppdiciainari, wHeagier at, leastdbriedayer dfiths artidleid ayer
positior&};‘zdS lﬁﬁ v&en the food contact |ayer and oxygen barrier |ayer, and a
second 1&Y 6%' positioned between the oxygen barrier |ayer and the

exterior surfacemlﬁyer .18, The article of claim 16, wherein the exterior
surface | ayel4comphesticle Ghclaimei6, wheseinyat ieass ongdayasifdhe agisig/ist yr ene or

bl end t fipafgfivelPérosslinked.
25.  The article of claim 1, further comprising at least one additional layer of
a polyamide, a polyester, a polyethylene, a polypropylene, a polybutylene, a
polystyrene, a polycarbonate, a cyclic olefin copolymer, a polyurethane, a
polyacrylamide, an anhydride-modified polymer, an acrylate-modified polymer, or
biends thereof.

26.  The article of claim 1, wherein the food contact layer further comprises
at least one of an antioxidant, a sfip agent, an antiblock agent, a colorant, a flavorant,
an odorant, an organoleptic agent, a coefficient of friction modifying agent, a
lubricant, a surfactant, an encapsulating agent, an oxygen scavenger, a pH
modifying agent, a film forming agent, an emulsifier, a polyphosphate, a humectant,
a drying agent, an antimicrobial agent, a chelating agent, a binder, a starch, a

_polysaccharide or a combination thereof.

27.  The article of claim 1, wherein the food contact layer comprises
B between about 0.10 weight % and about 5.0 weight % of the myoglobin blooming
agent.

28.  The article of claim 1, wherein the food contact layer comprises at least
about 0.10 weight % and less than 2.0 weight % of the myoglobin blooming agent. _
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Attorney Docket No. 20747-2 19. The article of claim1, wherein the food
contact |ayer conprises cellulose. 20. The article of claim1l, wherein the
food contact layer is non-woven. 21. The article of claim1, wherein the
food contact layer is selected from the group consisting of polyolefin,

wner oi n PRy SedENG D0dr ey (T om the aroup consisting of

honopol ymers or copol yners of pol yet hyl ene terephthalate, polylactic acid
and bl ends thereof. 23. The article of claim1, wherein at |east one |ayer
of the articlé9is The asidle akeldim 24awh@tein the foodecamtaat llajencbfmprisher ei n at

| east on r rtihche, is irradiati y.crosslinked. 25, The
article (B;?N%\éaianqgf,tb%ﬁ@ﬁ@gﬁ%??%tﬂg?gwef%ﬁg)ﬁ oh %aglpttsﬂblpowxﬁer of a
pol yam dagerit. pol yester, a pol yethyl ene, a pol ypropyl ene, a pol ybutyl ene, a
pol ystyrene, a polycarbonate, a cyclic olefin copolyner, a polyurethane, a

pol yacryl ani dgg. anTigaBmeNd ?Fclgﬁérgﬂ Ir\{\]/ﬁgreﬂ?{ bd C%?IF%? Wf?h\%ﬁgﬁg:oﬁicgﬂgaqood

polymer, or blends thereo e article of ¢
cont act $uifase Gamprising betwednsaizout 01 Easboutri® whokvineint ofdke dayfdglotins! i p

agent, aﬁ'?‘?@’“&%ﬁﬁ% agent, a colorant, a flavorant, an odorant, an

or ganol ep a coefficient of friction nodifying agent, a |ubricant,
an oxygen scavenger, a pH nodifying

a surfactant,,.an cag ,uge]léfj ng agent, ¢
agent, a fil rﬁﬁorﬁh?g '_i'&_ Sl Eriwneriemn e foad sentashayenhee a faotgasiachnt ,
o 4P cong e MILSEEOA iy % ORI BB gl L

starch, a polysaccharide or a c reo Fticle of

claiml1, whergin t AC ri,ses t ween ahout 0.10
wei ght % and “at outﬁ% %rﬂ\%%l (g%{ig!&) %f‘i"f%[gmﬁgg{g%%f?ﬁnwg@ﬁ%ﬁas 93891‘% cop@ct The
arti cl e soffacé @bmptisinghiese thrart H.25frm@hab6 of &ed nioy@g@birﬁsmmi Sgant. | east
about 0.10 weight % and |less than 2.0 wei ght % of the nyog o%i n bl oom ng

agent. 85 ABBor nghel¥rtitlelof im0 Wheréin the food contact layer comprises a heat
sealable polymer.

34.  The article of claim 1, wherein the food contact layer comprises a heat
sealable polymer selected from the group of polyolefin, polyethylene, very low
density polyethylene (VL.DPE), linear low density polyethylene (LLDPE), low density
polyethylene (LDPE), high density polyethylene (HDPE), ethylene alpha — olefin
copolymer, polypropylene (PP), polybutylene (PB), ionomer, polyester, ethylene vinyl
acetate copolymer (EVA), ethy!ene methyl acrylate copolymer (EMA), ethylene buty!
acrylate copolymer (EBA), ethylene ethyl acrylate copolymer (EEA), ethylene acrylic
acid copolymer (EAA), ethylene methacrylic acid copolymer (EMAA) and
combinations thereof.

35.  The article of claim 1, wherein at least 10% of the article is transparent.

36.  The article of claim 1, wherein the article has a gloss value of at least
70 at 45°, |

37.  Afood package comprising:
| a myoglobin-containing food product having a water content of at least 5
weight %; and _
| a container comprising a polymeric film having an oxygen barrier polymeric
layer and a food contact layer comprising a myoglobin blooming agent selected from
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29. The article of claim1, wherein the food contact |ayer conprises

bet ween about 0.75 weight %to about 1.75 weight % of the myoglobin

bl oomi ng agent. 30. The article of claim1l, wherein the food contact |ayer
has a food contact surface conprising between about 0.01 to about 10

mol e/ in l,abi bl oom ng agent. 31. The article of claiml,
\R/nerei n%ﬁé”‘%&&?ﬂ%&ﬂ@%@ﬂ?éﬁ-& has a food contact surface conprising at
| east 0.1 ng/inch2 of the myogl obin bl oom ng agent. 32. The article of
claim1, wherein the food contact |ayer has a food contact surface

conpr i si g 9re4R censisting obnitip exide ﬁogatimmeomolghdﬂinitrdigemmhagacayg%m:; ?n63. The
ticl | 2 | h opd _cqontact |ayer conprises a

2rea: ;b?eagl:) ﬁrder @4&@%@92‘?4'1@?%“‘% aEﬁai m 1, wherein the food contact

| ayer conpri sthe faodieahtacsRgbrhhs adoby BBRtaSEsGFARY ot lam éfb?m\r}ﬁ%g@uﬁ’lﬁp is

ol yolefin, polyethylene, very Iow density polyethylene (\ near
Fowydens'r't%?"&ﬂf gﬁéé“rﬂﬂ laad 5 perbiPepf alssifage of ithe/ mypglopin-hyitainind fdolE) , hi gh
density hy&t hyl ene (HDPE), ethylene al pha - olefin copolymer, _
pol ypropyl ene” (PP), pol ybutylene (PB), iononer, polyester, ethylene vinyl

I t hyl thyl acrylate_copol yner (EMA), ethylene
butyl aory S coB e Homas B By A REr iy The cop ety mer (R
ethy| en@oruridesthe aeyablein Bloding Gephl as aiitk! MSgIBBIAEEMINEagéitdaf@Po! YT

(EMAA) and caonbi pations thereof The arti aim erein at

| east 10% of Wieselythedped péﬁdmhﬂsﬁmr@nmprzes iaeias?nd%y@getzgfu??mingn L

\;I)\Qgrk:lgg a?%ﬁ%?‘?@?’ﬁéﬁ'g? %’@SHO ﬁ"-"lﬁ?@ﬁ‘ﬂ%c%eﬁwb%duct havi ng él wat er
f I i_ght %, and coptai.ner conprising a palyneric

Fim having 35 oy b8 oBeRAFEIos 1 JAE B2 Whaisis Tie OHBsbaNGeReadS | ayer

conpri si bineohtdining ib6® BrotlicR #eA Fe RRIBT:8Bch ' &PMroffieht t OF ney Docket No.
20r7r4pf7- ZnPﬁ)eQ%roup cons?sti ngr of nitric oxi dex@gonatl ng conmpounds, nitrogen

het er ocycl es 40and The food package of claim 37, wherein the myoglobin blooming agent

' Is a nitric oxide donating compound selected from the group consisting of inorganic
nitrates, inorganic nitrites, nitrosodisulfonates, transition metal/nitroso complexes,
organic nitrates, organic nitrites, organic nitro compounds, organic nitroso
compounds, O-nitrosylated compounds, S-nitrosylated compounds, nonoate
compounds, furoxans, oxatriazole-5-imines, sydnonimines, oximes and
combinations thereof.

41. The food package of claim 37, wherein the myoglobin blooming agent
is a sulfur monoxide donating compound.

42.  The food package of claim 37, wherein the myoglobin blooming agent
isa nitrogen heterocycle selected from the group consisting of pyridines, pyrazines,
pyrimidines, imidazoles, purines, triazines, and combinations thereof.

43. The food package of claim 37, wherein-the myoglobin blooming agent
is a nitrogen heterocycle selected from the group consisting of nicotinic acids, salts
- or esters of nicotinic acid, nicotinamides, salts or esters of nicotinamide and
combinations thereof,

44.  The food package of claim 37, wherein the myoglobin-containing food
product is a fresh meat product maintained in a reduced oxXygen environment.
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sul fur nonoxi de donati ng conpounds; and the food contact |ayer has a food
contact surface, at |least a portion of which is in contact with at |east a
portion of a surface of the nyogl obin-containing food product. 38. The

f ood package of claim 37, wherein the food contact |ayer conprises the

nyogl obi p..bl oo n n first nyogl obin bloom ng agent; and wherein
the foo B?gﬁwg?oaﬁgﬁﬁhboggﬁ%%ises a second nyogl obi n bl oom ng agent
conprising a carbon nonoxi de donati ng conmpound. 39. The food package of
claim 37, wherein the container encloses the nyoglobin-containing food

product in a 4®ducthe tooreackageiaf claimrd?7, wiereiithe hoegldas kaarisihg to&i m 37,
wher ei n 0aql pbi.n bl oom agent. is a nitric oxide donating conpound
sel ect e(ﬁ'{aggﬁ%g%e@%?}bﬁ]ﬁagmﬁc{@f F‘%@%@F‘eﬂdﬁﬁg\@lﬁ%‘m-ni trates, inorganic
nitrites, nityrosod] SUH onhates, transition netal/nitroso conpl exes, organic
nitrates, ordhi c Hiq Fadgackagg ahclaimidz wvheseip &l teast agagtion of Wietfoodo
conpoundsntfeth ' S -conpounds, nonoat e
conmpounds ,n f ut P%i%rﬁé ?Hagég%re ﬁgg@? g? gér?tﬁ?fn‘&‘éﬁ Eriey%kg@l%ﬁ{ ’h%%rma'&n%fé’g and

conbi natdroddclt her eof . 41. The food package of claim 37, wherein the

myogl obi n bl ogm ng_,agent, is a sul fur nonoxide donating conpound. 42. The
f ood package @:‘n c%ﬁ%@?,pﬁéﬁg%&d@ﬁ@ Sty viesain the cortaing futhartcomprisgs
ni troger fpgy.erocycl e sel ected fromthe group consisting of pyridines,
pyrazi nes, pyrimdines, imdazoles, purines, triazines, and conbi nations

thereof. 43. 4ghe Fgpck L 37, rein._the 0ogl.obi n bl oom ng
agent is a nitrogen ﬁgta?réggg%‘?éf élé%%eWFr%ﬁaf#@SQ?@Bﬁ%gﬁﬁti ng of

ni cot i ninycgiohin;cosddining food psddics isomafritainbd i eoM@cEwitiiaGabdinagi des, salts
or ester§mof ni cqti nam de an?ﬁ(ﬁorrbi nati ons thereof. 44. The food package of

cl ai m 3RIMQRRDIENMNG A Slavatadilevelrigamben mansidey cathoatdipxyde, mitregen meat
duct i i i AV { . ket No.
a7 5 OB e 1B oy oA o o X Eont ai i g

food pEea@Hern s a fresh meat product maintained in a vacuum

49.  The food package of claim 37, wherein the myoglobin blooming agent
iS hongaseous.

50.  The food package of ciaim 37, wherein the food contact surface

comprises between about 0.01 to about 10 umole_/inch2 of the myoglobin blooming
agent.

51.  The food package of claim 37, wherein the myoglobin-containing food

product comprises between about 0.1 to about 25 mg of myogiobin per gram of food
product.

52.  The food package of claim 37, wherein the myoglobin-containing food
product comprises between about 3 to about 20 mg of myoglobin per gram of the
myoglobin-containing food product.

23.  The food package of claim 37, wherein the myoglobin-containing food
product comprises between about 1 to about 5 mg of myoglobin per gram of the
myoglobin-containing food product.

94.  The food package of claim 37, wherein the myoglobin-containing food

product comprises less than about 1 mg of myoglobin per gram of the myoglobin-
containing food product. |
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46. The food package of claim 37, wherein at |east a portion of the food
contact layer is transparent and in contact with the nyogl obi n-contai ni ng
food product. 47. The food package of claim 37, wherein the container
further conprises a tray. 48. The food package of claim47, wherein at

| east a RQrtj of l.obi n-contai ni ng food product is maintained in
cont act &hﬂpwem%e?%dﬁ)ﬁ?ﬁ%phere havi ng an el evated | evel of carbon
nonoxi de, carbon di oxide, nitrogen, an oxide of nitrogen, or mxtures

thereof relative to the atnosphere outside the container. 49. The food
package of cla$m 3¥he enst packagkef claiwl 3 iwhdréindhe ngyctishih-cohtaimng §eSEoUs .

50. The of, ,cl aim 37 erein the foad contact surface

conpr i seé&b%g‘fzg\gcg'ﬁsgﬁ%ﬁﬁt '8"?‘%1@%’ 'HM%@PB’I'CP%'" am ¢ideed groquet myogl obi n

bl oom ng agept . . {he f ood package of claim 37, wherein the

myogl obi n- con?ti n?ﬁ&e Q%’opac%?@@@éﬂ%rﬁfr- wheseip dhewaeglthircootaining fedsbut 25

mg of nymeldabiis Peés f d product. 52. The food package of claim
37, mher@?,n t he nyog g%lgtl-ﬁgg%?gi ning food product conprises between about

3 to about 2 [ qbi [ a f the ogl obi n- cont ai,ni f ood

product. 53. The %%%%g’gc‘%%‘g‘@ggﬁE%HT‘:%’?’,“%B#@H%’PH WSBFW'HQE‘%M ai ni ng

food pradduct is arfpestseeabeiodeensalberet fronk megg@dl?hc%n@&tiﬁé ofhegf Qh) per gram
) e

of the rﬁ?’rﬁg' ohi n-.cont ai n||1ng f ood product. food package of claim

37, wherRM MHEOR, [8@be BPHIY opRigken. ey oducks geaae: gaoepiishs @nd sesfoachan
about 1 ng of nyogll obin per gram of the nyogl obin- containing food product.
88 Attorney Bcketlhedoodprghage ebclain 87 wbdrgim theayyoglobii-admtaiing fduer ei n

bor g s oRud e HaAInas i88tct RICHES ropR B8 Bupisfid st Prtbr o1 n the
myogl obisubpdmahiretafigut,cinminuted, ground and combinations thereof. '

59.  The food package of claim 37, wherein the myoglobin-containing food
product is fresh, frozen, hard chilled, or thawed.

60. The food package of claim 37, wherein the film has an oxygen
transmission rate of less than about 310 em®/m?% 24 hours measured at 0% relative
humidity and 23 °C.

61.  The food package of claim 37, wherein the film has an oxygen

| transmission rate of less than about 20 cm®m? 24 hours measured at 0% relative
- humidity and 23 °C.

62. The food package of claim 37, wherein the package comprises a
pouch, bag, casing, overwrapped tray, form shrink package, vacuum skin package
- flow wrap package, thermoformed package or a combination thereof.

’

63. The food package of claim 37, wherein the package is hermeticalty
sealed.

64. The food package of claim 37, wherein the food contact layer and the
oxygen barrier layer are the same layer

65. The food package of claim 37, wherein the food contact layer has a

unifqrm distribution of myoglobin_ blooming agent on a food contact surface of the
food contact layer. |
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product is a fresh neat product. 57. The food package of claim 37, wherein
t he nmyogl obi n-containing food product is a fresh neat product sel ected
fromthe group consisting of beef, veal, pork, nutton, |anb, poultry,

chi cken, turkey, duck, goose, gane, fish, and seafood. 58. The food package

of clai 7 rein th 0gl obi n-contai ning food product is a fresh neat
pr oduct %Bpg@%‘ﬁﬁ%ﬁ% %Q%?‘g’up consisting of primal, subprimal, retail
cut, comm nuted, ground and conbi nations thereof. 59. The food package of

claim 37, wherein the nmyogl obi n-containing food product is fresh, frozen,

hard chilled,6@r tTisevibd gdckafbeficizit 37 elrgeinahe € Bordact hgr ein the film
has an ox nsm ssion rate, ?_lf | ess than about 310 cnB/n2/ 24 hours

measur ed® 88%/%3&{%‘? POt B Hvelght retopabatit 56 weight % eba prealelie of cl ai m

37, whergbBmimtagéhthésporiied transm ssion rate of |ess than about 20
cnB/ n2/ 24 hoﬁt}jr?sérreasured at g%%}rse'ative hum dity and 23 C. 62. The food

package of clg m rej onpri,ses a uc bag, casing,
over wr apped téi?eiy, 3?'?)% %@rﬁéﬁﬁbgg’ég%ﬁ%ﬁ&@&% e fporgla(&cﬁga(étnéyqq oW W ap

package, carhprises airlezst gbatk ogeweight % 6hd myaliobin blRehAAG agbat inkhotaed
package Bf claim 37, wherein the package is hernetically sealed. 64. The
f ood paJ ﬁ'{fén'of claim 37, wherein the food contact | ayer and the oxygen
barrier layer_are _the same | ayer 65. The food package of claim 37, wherein
the food cont@kt |Thpdoodpackage af elainm3di wherdinthefoodfconadllayern bl ooni ng

Docket NS IB% 165 KRR 2 QWi arlfas bR BIGARR-Roqermomted oo

cont act thergén. conprises between about 0.1 weight %to about 5.0 weight %
of a nyogl obin bloom ng agent incorporated therein. 67. The food package

of claim 37, paher gihe fbbE pheRageE BEIam sbﬁooﬁéreiﬁﬂi@ro'ga%n?éct'l%t about 0.1
wei ght % of a ogl obi n bl oom ng agent 1 ncorporate
comprises between about 0.75 weight % to about 1.75 weight % of the myogiobin

blooming agent.

70.  The food package of claim 37, wherein the myoglobin blooming agent
is present in an amount sufficient to cause a food surface of the myoglobin-
containing food product to have a visible red hue at least 10 days after hermeticaily
sealing the myoglobin-containing food product in a vacuum environment.

71.  The food package of claim 37, wherein the myoglobin-containing food
product is packaged less than 20 days post-mortem.,

72.  The food package of claim 37, wherein the myoglobin-containing food
product is packaged less than 12 days post-mortem.

73.  The food package of claim 37, wherein the myoglobin-containing food
- product is packaged less than 48 hours post-mortem.

74.  The food package of claim 37, wherein the myoglobin-containing food
product has a water content of at least 40 weight %.

75.  The food package of claim 37, wherein the myoglobin-containing food
~product has a water content of at least 60 weight %.

76.  The food package of claim 37, wherein the myoglobin-containing food
product has a sodium chloride content of less than 2.0 weight %.
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therein. 68. The food package of claim 37, wherein the food contact |ayer
conprises less than 2.0 wei ght % of a nyogl obin bl oom ng agent incorporated
therein. 69. The food package of claim 37, wherein the food contact |ayer
conpri ses between about 0.75 weight %to about 1.75 weight % of the

nyogl ob| bl o The food package of claim 37, wherein the
nmyogl obi W%@fﬁﬂ@&%%“igpresent I n an amount sufficient to cause a
food surface of the nyogl obi n- containing food product to have a visible

red hue at |east 10 days after hernetically sealing the
myogl obi n- condi ni Hhe foradgukade of clahneBN&dwuemethaim)mymchoﬁfhiniﬂ@eodcpod

package of claim 37, wherein.the | obj n- cont ai ni ng_ f ood roduct is
packagedPdYE fa}faf’rc'aﬂ 396'%9@'%6@1‘30\5}%%?“ 3n ofrggualded %&@%epof cl ai m 37,
wherein the n%/ogl obi n-contai ni ng food product is packaged | ess than 12
days post - mort&m A ethed of psimefingadesimble calanosthewsiaee of amayoglobin-

myogl Ob'&rﬁém[}@_ﬁﬁfﬁgm% @rod% Mb”#'ﬁ%f@?%@%%ﬂ ess than 48 hours

post-nortem pac age' o Wherein the

myogl obi n- commptylm@afmthln@fcﬂﬂnmSIﬂi@a pRIYBERE flmﬁéﬁﬁﬂ atf ox@heh Bagiierd 0
wei ght OI/O 75. Tﬁq ackaeof claim 37, wherein t
myogl obi YA 9‘58 8“3 r@)duct has a water content of at |east 60

vei ght % 76.5dB8ingC® (},Bgfd‘cﬁ}%oﬁlfalrﬁﬁ FrBL1 e cﬁ‘l’lfjb%&#ﬁor p@gawa ercontent

nyogl obi n- contalnlng f pr oduct s a so con
t han 2. ®@fwtlagst 5aveight %; sodney Docket No. 20747 2 77. The food package of

Chi or de’ conteRARASHT HAPBIEGRARES ToanRehRrOdyCttn AT of |
pr onot i MbeMMgUgett selefPfroMthe @%lw&éﬁ’cﬁﬁur@ oﬁufﬂ(zﬂtﬂ!@@ Bnatﬁ@g)t ai ning fresh

meat product conprising the steps of: supplying a contarner comprising a
pol ymer icenfRaurde alitragea metsrggeries and sifur Wldﬁ}dbmtmdnbmmumist td ayer;

providi rﬂ)go&ld@'tﬂgl rﬂ%gﬂoﬁﬂnéoﬂtéﬁhm% fpés%srgegF prod RGP ggn%né‘:%@;’ 155 hanh tv%é!g%? ntent

% sodium chioride.

79.  The method of claim 78, wherein the myoglobin-containing fresh meat
product comprises less than 0.5 weight % sodium chloride.

80.  The method of claim 78, wherein the myoglobin-containing fresh meat
product comprises less than 50 ppm of nitrite, nitrate or combinations thereof.

81.  The method of claim 78, wherein the myoglobin blooming agent is a
nitric oxide donating compound selected from the group consisting of inorganic
nitrates, inorganic nitrites, nitrosodisulfonates, transition metal/nitroso complexes,
organic nitrates, organic nitrites, organic nitro compounds, organic nitroso
compounds, O-nitrosylated compounds, S-nitrosylated compounds, nonoate
compounds, furoxans, oxatriazole-5-imines, sydnonimines, oximes and
combinations thereof.

82. The method of claim 78, wherein thé myoglobin blooming agent is a
sulfur monoxide donating compound.

83.  The method of claim 78, wherein the myoglobin blooming agent is a
“nitrogen heterocycle selected from the group consisting of pyridines, pyrazmes

' pyrlmldlnes imidazoles, purines, triazines, and combinations thereof.
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of at least 5 weight % and contacting the nyogl obi n-containing fresh neat
product with a myogl obin bloom ng agent selected fromthe group consisting
of nitric oxide donating conpounds, nitrogen heterocycles, and sul fur
nonoxi de donati ng conpounds, to produce the nyogl obi n-containing fresh

meat pro [, Si han 1 wei ght % sodiumchloride. 79. The
nmet hod ogﬁ§h55ﬂ55§$ﬁ&ﬂgﬁ®?§§ e nyogl obi n-containing fresh neat product
conprises less than 0.5 weight % sodi umchloride. 80. The nethod of claim
78, wherein the nyogl obi n-containing fresh meat product conprises |ess

than 50 ppm oB4ni t The eethod pﬁcfalmﬁscwh:brenathe:)nwoglwireblborr&ig adéxet iget hod of

I 78 I bl t oxi de donatin
conpoundT8BERT sBrb P SRt fmeBR crath FrSstnarefnisRlinie agidsrsalsr
i nor gani esterd ofl Hiestini® bEid ARAtIEAMRRAESR of A8 & NEutIBRRLS BT oSO

conpl exes, anic nitrates, organic nitrites, organic nrtro conpounds,
organi c ?ﬁmp'ﬁé‘gon%mwfnds 0- ni t rosyl at ed corrpounds S-nitrosyl at ed
conpounds, nonoate conpounds, furoxans, oxatriazole-5-im nes,

sydnoni mi nes,8%xi nbwe meBdhO(toﬁttiamVBpﬁnusthbhemmpﬁanZ The method of claim 78,

wherein the | obi n bl 0o agent is a sulfur npnoxi de donatin
conpound. 83%%%é"qﬂa?w fo"@g"é\ %?W@nnmﬁHTrﬁuf‘W@Qmm)@lﬁiwl%ﬂ@mﬁﬂ%@ agent

is a nifrashopBabgioRiuesride sel ected fromthe group consisting of pyridines,
pyrazines, pyrimdines, imdazoles, purines, triazines, and conbinations

thereof. 91 Aleincihe meskeealprodeerira sulsstantidlly axstbn dreafernirehmep8forwer ei n
the nmyo nitrogen heterocycle selected fromthe
group cgirqg‘?é{}mme%gfaﬁ Vgﬁf%{i%&%?%gologb 8@’%"}" esters of nicotinic acid,

ni coti nam de sal s or,est i coti nam de and conbinati ons ther eof

85. The net hol enfihed o fCLﬁ'Fh%’ﬁ? whrsin thergmavinaxyegndsagen from an
X and
Stori ﬁgm{ﬁﬁ?ﬁ??ﬁ*@;‘f“’d&%ﬁ‘u%'? Geiebirticortaifidirth mdef pibdefle B Jéelim on

for a 1oproduce avacuum package.
87.  The method of claim 78, wherein the desirable color is a red hue.

88. The method of claim 78, wherein the myoglobin-containing fresh meat
product is packaged less than 20 days post-mortem.

89.  The method of claim 78, wherein the myoglobin-containing fresh meat
product is packaged less than 12 days post-mortem.

90. The method of claim 78, wherein the myoglobin-containing fresh meat
product is packaged less than 48 hours post-mortem.

91.  The method of claim 78, wherein the myoglobin-containing fresh meat
product is selected from the group consisting of: beef, veal, pork, mutton, lamb,
poultry, chicken, turkey, duck, goose, game, fish, and seafood.

92.  The method of claim 78, wherein the myoglobin-containing fresh meat

- product comprises at least about 0.1 mg of myogiobin per gram of fresh meat
pr_oduct.

93. The method of claim 78, whereln the myoglobin-containing fresh meat

prod uct comprises at least 1 mg of myogiobin per gram of fresh meat product.

94.  The method of claim 78, wherein the myoglobin-containing fresh meat
- product comprises at least 3 mg of myoglobin per gram of fresh meat product.
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time sufficient to allow the desirable color to appear. 86. The nethod of
claim85, wherein the renoving oxygen froman environnment surrounding the
nyogl obi n-cont ai ning fresh nmeat product is by vacuum to produce a vacuum
package. 87. The nmethod of claim 78, wherein the desirable color is a red

hue. 88. L,.Mm,78, wherein the myogl obin-containing fresh
meat préﬁgﬁeﬁ%&ﬁ%&&&ggh?ﬁ?& than 20 days post-nmortem 89. The net hod of
claim 78, wherein the nmyogl obi n-containing fresh nmeat product is packaged
| ess than 12 days ﬁggt-rmrtem 90. The nethod of claim 78, wherein the

nyogl obi n- con?%i ni Hee medked atelaim gBowherein thepmykglgbih-tasainirnpitedt8msatr s
post - nor ] t claim 78, wherein the nyogl obi n-contai ni ng
fresh neé{?’ﬁhﬁt?%" u%-rtpse?sg%slgé)%c@‘gepﬁhm Wﬁ@rgroup consi sting of: beef, veal,
pork, mutton,,la oul t chi cken, turkey, duck, goose, gane, fish, and
seaf ood. 92. %e%%&ﬁ“&@ & ol %s,whﬂ@ﬂfbth‘? rRelumgyis s ispmpsisas Mg ng fresh
nmeat prg bbmém—,ﬁ@ I rﬂ‘%‘? 1 of nyogl obi n per gram of
fresh rrea’?uglproduc_t. _?géliﬁ'egﬁ&émo g’?"@ﬁr%} | 78, wherein the
rryog: ogi n- corRagkaging Sil@wr?gbmﬁn—cpm«addmmg' freghzme%momcrtllirgae;?taa;tl Wigh qi?e8
nmyogl obi resh neat product. : e met hod of claim78,
wher ei nfpﬂg%h{)%?%%-com aining fresh neat product conprises at |east 3
ng of myogl okjn p gram of fresh at product. 92 Attorney Docket No. :
20747-2 95. ‘tﬁ?re] th?d@ngdec‘Pféi|§‘fW 3, Wtiel ihetradymegidg fitth campsaesithe ng fresh
meat pr,ﬁgbgi@bjﬁcummﬁﬁsaggm,!fﬁﬁurﬁl‘gr%ﬁ.@nﬁg@ water. 96. The nethod of claim
m e

78, wherein the polyneric fi conpri se myogl obi n bl oom ng agent, and
further conpiackagingsatkayoglgbiacentainiy oesmeahpeodich{h fheasintainet. pr oduct
in contact with the food contact |layer. 97. The nethod of claim 78,

wherein the 98l yndiheanéitooh of aighmi &7 whidrein thy dedb@® Borntabt R9BT sothagent , and
}‘ ﬁrz Egr P@Bﬁérl Stﬁrsn cé)r%%ggsl {h% r%%gdlog%/‘lob%gnq%ngggoenr;[tfii ni. ng fresh neat product
99.  The method of claim 78, wherein the polymeric film comprises the
myoglobin blooming agent as a first myoglobin blooming agent, and further
comprising:
contacting the myoglobin-containing fresh meat product in contact with a

second myoglobin blooming agent comprising a carbon monoxide donating
compound.

100. The method of claim 85, wherein the desirable color on the surface of
~ the myoglobin-containing fresh meat product is maintained for at least a five-day

display life after contacting the surface of the myoglobin-containing fresh meat
product.

101. The method of claim 85, wherein the desirable color on the surface of
the myoglobin-containing fresh meat product is maintained for at least a five-day
display life after contacting the surface of the myoglobin-containing fresh meat
product in the absence of carbon monoxide.

102.  The method of claim 78, wherein the polymeric film comprises a
myoglobin blooming agent as a first myoglobin blooming agent, and further
comprising:

treating the myoglobin-containing fresh meat product with a second myoglobin:

- blooming agent. |
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98. The nethod of claim97, wherein the food contact |ayer of the

polynmeric filmconprises the nyogl obin bl oom ng agent. 99. The nethod of
claim 78, wherein the polynmeric filmconprises the nyoglobin bloom ng
agent as a first nyogl obin bloom ng agent, and further conprising:

contacti t he | opi n- taining fresh nmeat product in contact with a
second n@ﬁ@ﬂﬁﬁﬁﬁgﬁﬁ%ﬁﬁ+%89ggé%t conprising a carbon nonoxi de donati ng
conpound. 100. The nethod of claim85, wherein the desirable color on the
surface of the nyogl obi n-contai ning fresh neat product is maintained for
at |east a fi{@3.daJhe tiethbdipf tiafne 1821 whertmtraciiishgryolRbiniblbasfn@bgbhs
nyoglobig-gﬁgégﬁnk@ﬁgfresh meat, product. 101. The nethod of claim 85,
wherein h P S BIOTgANIE AN 9% & cambinatioR dheRgefl obi n- cont ai ni ng
fresh neat prf ct_is maintained for at least a five-day display life
after contact % t He mathed af gain AB2nybgreimthe firshraiogiobin bloostingragent is
product hiBofikle safsence of carbon nonoxide. 102. The method of claim78,
wherein the polyneric filmconprises a nmnyoglobin bloomng agent as a first
nyogl obi n bl i N nd fur r conppising:. treatinhg the |

myogl obi n- con arn?ﬂ§9§@@¥ﬁﬁﬂﬂﬂ?mbﬁdiﬁFeﬁéﬁqh%fQQEESﬁHWﬂﬁ%@ﬂd%@QF“na ooni ng
agent . SRyehtiocarbpnbock®iiddo. 20747-2 103. The nethod of claim 102, wherein
the first nyogl obin bloomng agent is an inorganic nitrate, an inorganic
nitrite or a conbination thereof. 104. The nmet hod of claim 102, wherein the

first nyoglobin bloomng agent is nicotinic acid. 105. The met hod of claim
102, wherein the second nyogl obin bl oom ng agent is carbon nonoxide. 94
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