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(57) Abstract: Rigid shirred food casing articles (e.g., shirred sticks of casing material) include a cohesion-enhancing solution applied
to at least one surface of the casing material. The cohesion-enhancing solution comprises at least one polysaccharide (e.g., dextrin) and
a predominantly non-aqueous solvent (e.g., comprising propylene glycol). The coherency-enhancing solution comprises less than 50
wt.% water. Related methods and compositions are also disclosed
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RIGID SHIRRED FOOD CASING ARTICLES, AND
RELATED METHODR AND COMPOSITHONS

PRIORITY CLAIM
3 Thix application clanms the beneltt of the flmg date of Unuted States Frovisional
Patent Application Senal No. 63/002 553, filed March 31, 2020, for “RIGID SHIBRED
FOOD CASING ARTICLES, AND RELATED METHODS AND COMPOSITIONS.”

TECHNICAL FELD
10 Embodunents of the tisclosure generally relate {o slurved food casmg articles, such as
food casings i the form of shirred “sticks.” Morve parhionlarly, this disclosime relates to food
casmgs teated with a coliesron-enhancmng solation fo form shurresd food casings exhibiting
wnproved ngsdity. This disclosure also relates to coheston-enhancing soltions used
shuming fond casmgs, o methods for foroung the cohesion-enbanomg solintions, and o

13 methods for fnung shivred food casing arficles.

BACKGROUND
Food casings are filims used fo encase fohod products, suck as ssusage or other types of
meats (g, hot dogs, deli meats) for processing and packagme. Food casings may be made
20 bom palural or arbidicoral matenials, may be permeable or non-penneable, and roay be
monolayered or naaltilavered.
To form food casimgs, the casing matenial 13 offen fornied as a ube or formed as s fat
filny and then subsequently formped 1ot a tube. For exanyple, Hat filis way be fonped, and

strips of desired widths may be out, formed imnto fubes, and sealed closed. As another

35 examnple, a thermoplastic filie may be rmed by extrding wolien resm fom an aonudar dig
and optionally stretchimg the tabe, 2.2, by expanding it with awr. Mudtilayered filins may be
forrped by coextrudimg wmudiple lovers tngether or by extrnsion numation, wheren a
thenmoplastic laver is extruded throvgh a slot die dwectly onto an adhesive laver already

NS S o 13 o » A daxrovr nvre TS S of1or Fovrmre
placed onto a non-adhesrve fayer or onfo other plaste lavers.
36 Food casinigs are often provided o 8 food processoy i a shurred foray, Shirring 3 2

method of pleatmg {e g, using a shuring mandral} a long plece of casing matens, particularly

a tubudar castng, mito a nmuch more compact fube called & “stick.” For exanple, a 13-mch
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3801 oy long sturred stick of a thenmoplastic, stuall-bore casing roay contam about 185 feet

4 m} of the casing wien vy n-plested (e g, “destured”™) form.

X

The shurrest shicks nay be nsed 1 automate stulfing roaclunes, in which the sticks are
held uy place and the foodetult (e | savnage enmddsion) s wiroduced under high speed and

pressure mio the mtenior of the s::a:s,in.g oaterial of the stick. The stuffing simltansoushy
desburs the stick {e g, nopleating and olongating the casmg) and fonn the encased-food
product {e.g., sausages). Larger bore casmgs, shirved to form large-bore shirr sticks, nwy be
used on machines for encasmg processed and formed meats, hams, or other whole-muscle
meats as well as various other debi-type meate. Whether small-bore or large-borg, the casing
mayv be removed afler cooking the food product, and the processed food product may be
antomatically shiced and packaged for sale to the ulbimate consumer.

Forpuog sticks of shurred fond castng matenal contumes to present challenges. For
example. conventional sharred sticks of plastic casimp matertal are genenally considered
mnsuriable for producig minmsieally stable shired sticks, Such casmg matenals fond not o
hold ther coropact, pleated, shured stick shape; mstead, they fend fo clongate after shurmg
and removal from a shuving nandrel. Therefore, winle a shived stick may mitially be formed

to comnpact the casing matenal o a shirred stiok length of e.g., about 14 mches (336 omy,

by the finve a food processoy nses the shired stick on a stuffing maching, the shivred shick may
have expanded {o about 13 mches (38.1 em). As the shured stick expands, the stick rony also
Iose some strachral integrity, making the shared stick more vilnerabde to bresking, roptares
m the casing roafenial, or loss of shape durmg handhing. These degradations can present
challenges when the shirred stick 19 o be moved to and used on an sutomatic stufhing
machinge. As another exarople, conventional shirred sticks of cellulose castngs may fead to
hold their pleated shape more consistentdy, affer shirming, compared to shaved plastic casings;
however, even convenbional, shured sticks of natural casmugs may exhibat msufficient ngulty

N

after shurring, leading Yo bending, brealang, or other deformation of the shured stick before #
1s nsed on an awtomate suffing maclane.

Efforts have been miade to encowrage plastic casings fo hold then shired stick torms.

n&

Such efforts inchade heating and sulyecting the casing maternial to conywession dining o affer

fit‘)

shiming fo encourage as nuch lateral compaction of the casing matenad as possible, To
prevent elongation of the shirred sticks, and the resulung expansion of pleats and loss of
shape, conventional shured sticks are olien covered by a confting struchue (such as g tubular

mret, film, or other covenng) to hold the pleated, compact casing matenal w the fomm of the
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shirred stick. Heowever, the addthional means for preventmg elongation adds processing steps,
materials, and fabor, not ovdy my the stage of fornung the shirved stick, but also m the stage of
removing the confvung stmeture to allow the shured stick fo be used on a shuffing machme.
As another example, conventional casings m shurred stick form are often placed onto a

5 supportive fixtwe {e g, a rod extending throngh a central opening or otherwize known as a
central “bore” of the shirred stiek) 1o ensure the sharred stick matndaing i#ts stroctural infegriby
s that i ean be subsequently wsed on a smffing machine. Agawn, these additional steps and
structares require sddittonal materials, labor, and tne, reducing produchion speed and

v costs to create and nse the shired stick, Accordangly, fornung shirred

WICFORSINT SNErEy

d

16 sticks of casing miatersd conbinues fo present chiallenge

DISCLOSURE
In some embodinients, a shuved food casing articke comprises a casing material and a

coherency-enhancing solutton on o 1o the casing ruatenal. The cohereneyv-erdiancing solubion
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congurises af least one polvssecharide and s predonunantly non-aquecus solvent. The
coherency-enhancing solution comnprises less than 56 wi % water.

i some enodinents, s method for forrning a shuved food casing article comprises

appdving a colerency-enhmnoing solfion 1o at least ong surface of 8 casig matenal, The
coherency-enhancing solution comprises at least one polvsacchands and a predommantly
28 ponesqueous solvent. The colerency-enbmncing sedufion comprises less than M wi. % water.
The maethod also comprises shunng the casing wiatenal o form the shived food castg mticle.
In some embodinients, 8 coheston-enhancmg solution—for a shirred casing matenial—
congurises af least one polvssecharide and s predonunantly non-aquecus solvent. The

coherancy-enhancing solution compyises less than 54 wit% water.

23
BRIEF DESCRIPTION OF THE DRAWINGR
FIG. 1 15 a side, elevationsl, schematic dlustration of 2 casing miatenal fonmed inta a
rigad shured food casing article (e, 8 “shured stick™), according to erabodiments of the
diselosnre.
30 FIG. 2 15 a8 sade, elevational, schematic, endarged dlistrgtion of a portion of the shured

stick of FIG. 1, in partially axially expanded form, for ease of illustiation.
FIG. 3 1 oa fromt and top, perspective, schematic tlusttabion of the shurred stick of

FIG. 1, i a parhially axaally expanded form, for ease of tllustration
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FIG. 4 15 a sude, elevational, cross-sectional, schenatic sHlusiration of & portion of the

casing of PG 1 in fully axsally expanded (e ., deshured) form

MODE(S) PFOR CARRYING OUT THE INVENTION
5 Dhsclosed are nigid shivred food casing articles, provided m the form of mtrnsicaliy-
stable, shurred sticks. Ag formed, the sturred sticks may aot require additional processing
steps to ensme suthicient ngdity and avordance of bresking dunng subseguent handling,
packagme, shipping, and use on automstie stutfing wachusery. Onee deshored and stufied,

the treated casings also endure conlin proceases wsed for producing food products, such as

10 sinall sausages, lavge sausages, or other encased meat products.
As used heren, the tenm “permeable.” when used m reference to a casing matenial,
reats and michides a casiog matenal that s permeable to both hgwd and gaseons
comporents, such as being permeable to the hagmd components of solations disclosed berem.

A “penmeable” casing mistonial roay have a mosture vapor transmission rate of greater than

oot
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about 40 g-day™ 100 ™ romBe ™ (abont 0.054 1ng-s'i-ﬂ'§’3-§’a“i}.
As used heraan, the tenm “sesm-pevneable.” when used 1 reference o a casing
raatenial, means and meludes a casing roatental that 18 partially permeable o hagmd sndior

gasecua copnponents, such as bewg partially permeatde to the Bamd componants of solutions

disclosed herarn. A “semi-pertocable” casing mstental roay have a mpoisture vapor

Pa i and

20 tracsnussion rate between about §.1 grday ™ 100 i mmiy ! (abont 13 me st Pah)
about §.40 ¢-day™ i nunfig! fabout 0.034 mg-shm Pahy,

.

As used heremn, the term “non-permeable.” when used in referance {0 a casing
materzal, means and meludes & casmg material that 1s not permeable 1 hgmd or gaseous

components, such as 1ot bemg permeable to the logud components of solutions disclosed

b
L8

herom. A “non-penpeable” casing material yaay have a moisture vapor fransmission rate of
less than about 0.1 g-day P 100 i muenHe t (abowt 134 gt ® Paty

As used heremn, 8 “noistive vapor ansmission rafe” nwy be measwed accovding {0 8
standard nuushure {e.g., water) transmission rate feshing method, such as standard ASTM
E398-13 for a standard test method for water vapor ransuussion vate of sheet materials using
30 dyname relaiive lnpnddy neasurement, ASTM F124%-13 for a standard fest yoethod for
water vager fransunssion rate Swough plastic il and sheeting nsimg 8 modudated wiftared

sensor, ASTM FA209-18 for a standard fest methosd for waler vapor transnussion rale leough

pdastic film and sheefing nsing an electrolvhic detection sensor {Coulometrie P2GS Sensary,
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andior ASTM ES6/EI6M-16 for standird test methods for waler vapor trarsnussion of
mnaterials,
As used boremn, the ferras “about” and “approximately,” when exther s used
reference to a pimencal value fog a parhionlar parameter, are incluswve of the nwvenical valug
5 and a degree of vaniance from the muvenical value that one of ordinary shall in the art wouldd
nnsderstand 15 within aceeptable tolerances for the particular parameter. For example, “about™
of “approxumately,” i refergnce to 2 numenical valne, mey wchide addiional muverical
valnes within a range of from 90.0 percent {o 110.0 porcent of the mumencal valoe, such as
within a range of from 85,6 percent 1o 15,0 percent of the nuunenical value, within a range of
10 bom 97.5 pereant o 1025 pereent of the namenical valne, within a range of from 99.0 percent
to 101.0 pereent of the munencal value, within a range of from 99.5 percent to H¥L3 percent
of the numencal value, or withun a range of rom 99,9 pervent to 100L1 porcent of the
numerical valne.

Asnsed herewm, the terms “comypwises,” “comprising,” “michides,” andfor “mchuding”

oot
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speciy the presence of stated componenis, cheroteals, mgredicnts, and/or mstenals, but do not
preclude the presence or addifion of cue or more other components, chemucala, mpradients,
and/or roafenals,

As used herewn, “and/ior” melndes any and all combinations of one or more of the
associated histed itoms.
26 As usad heremn, the smgndar forms ", “an,” and “the™ are intended to mechude the
plural forms as well, undess the condext clearly wdicates otherwise,

Ax used herem, the fens “formulated” and “formula™ mean and veferto a

conrposttion of referenced conponents, chenyeals, or mgrediends so as o tacilitale a

referenced charactenistic, property, or effect of the refevenced composition w a predetermued

Ry

b
L8

WEY.
As used herem, the ferms “configired” and "o iﬁgmz}fim}“ mean and refer o a size,
shape, matenal conprosition, ovientation, and aangement of a referenced matenal, structure,
ssembly, or apparatns so as o facillaie s reforenced operation or property of the reforenced
material, stmchwe, assembly, or apparatus i a predetermined way.
30 As used horern, the teres “waight percent,” “weight percentage.” and “with” each
refers to the percent, by weight, of the weaight of the cobesion-enhancing solution, unless

oftherwise mdicated.
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FIG. 1 schematieally dlnstrates & shurved stick 102 formed of a food casmg
material 1M that has been treated with a cobiesion-enhancing solution. The cobesion-
enhancmg solition and the treatiment of the casing natersal 104 with the cohesion-enbancmg
solution enables the shured stick HI2 fo exbubit a sufficientdy lngh rigdity 1o enable handing
5 of the freated casing material i without breabiage, and even withont an extersal support
strivciure oy constrammng article, o at least sorne embodunents. The ngiddy of the shared
stick 102 1e also not so high as to minbit subsequent deshurning of the casing material 104,
T some enbodanents, the ngidity {e g, coliereney) exhubated by the shured stick 102,
after shurring (e ¢, manediately after shirning andfor withw ovne day of shiving} and before
16 deshurmg, is such as 1 be able o withstand a bending rorpent, wnder & uee-pomt load, of
between about 0.3 iy (about 8.056 Namy) to about 15 i {abont 1.7 Nom}. For example,
the rigiéity of the shured stick 102 may be bebween about 2 - {abont 023 Nay and
abont 16 b-in {abount 1.1 Neng}, such as a ngdity above about 2 B {abont .23 Nam).
The nguldy {eg., cobierency) of the shurred stick 102 mayv be determined by measuning

\

ihe bending moment {e.g., 1 -, m N-n) at the breaking of the shived shick wnder s

oot
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N

three-pomnt load. The shured stick s cradied on two support brackets, each Venotrhed,
secureid ot 8 base plade and spaced apart a disfance Ohat w05 m (127 om0 33w
{6.35 cny) levs than the length of the shurred stick being tested. A pressure member-—having
V-notched struts spaced apart a distance of D less 4 {0 romms 10010 omy—is cendtrally

28 lowered onto the top of the shaved stick. The downward pressure 13 provided by a crosshead
frorn sy ESM 301 Motorized Test Stand and measwred using a xpodel M3-180 Gauge. Before
taking any neaswrenments, the festing equpnnent 18 calibwated (e g, according to ASTM
E74-18e01}) The downward speed of the pressure member 18 7.5 av‘omn {032 omds). The

foree 13 wereasmgly applied until the shirred stick brasks. The force reading Pleg, mn ib,

b
L8

m N} s noted. The bending moment {eg., 1 -, i M) at break an the apparates s egual
to A2 ) I mE? 2 30 am) Thas, the force reading P can be converted to the bending
moment {e.g, 1 ban, i Nem} to break the chivved sfick, Using such a ngiday measrmg
fechoigue, the shived sticks 102 of af least some erobodiments of the disclosure iy exbibit a
rigidity (e g., eohereney) of at least about 1.0 fb-to {af least abowt .11 MNom), such as a ngidity
30 {eg. coberencyy of at least about 2.3 1o {0.28 Nem)

As used herewn, the “deshiry foree™ 13 the amount of force required 1o separate the

pleats of the casmg at lugh speed. An acceplable deslury force valne, for deshurmg the casmg
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withont breakaog or rupturng of the easing watenal 104, may be a force of np to abouwt 065 1
28 N¥{ez, at a constart deshuving speed of about 12 infmim {(.51 camfs}y.
The deshiring force of the shuved stick 102 {e.g., the foree required to deshuny the

shirred stick 102 i the divection &y which #f would be stuffed) may be determined by using an

3 apparatus conssting of 8 MARK-1G EXM 331 motorized fest stand with associated jaws and a
series 3-COF force gauge capable of measuwrmg data 1o an sverage mode with a range of
mmeasuring between zero potnds fo one powwds m 4.01 b werements. Using tas equpment,
the shirved stick is pulled and deshured st ¢ constant speed of 12 froin (0,31 cms). Before
taking any nreaswrenemnts, the testing equpnnent may be caltbrated according to ASTAM

10 E74-1R8:01

Using the aforamentioned apparatus, the test procedure for deternnung the deshining
force comprises o consists of the ollowing steps. Fust, front the selected shved stick,
samples of approximately 2 iches {308 cm) of shuved length are removed from the open

end, the muddle, and the closed end of the slurred stick. Second, the end of each sample 18

oot
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deshured by hand spproxaoately 1 mch (2.54 ey, Tape 15 wrapped around the cone porbion

of the stick sample o ensure that the casing will not deshuy at the cone posttion. Third, the

desturresd portion of the stick sample 18 placed 1 the upper grip {eg., upper jaw) of the
atovementioned MARK-1D, and the taped, deshired portion of the other end of the stick
sample 18 placed m the lower gnip (e g, lower jaw) of the MARK-10, Fourth, the MARK-10

26 s uuhsted o separate the gups (e, }"w-s} at 12 w/pun (0,531 onfs), and the force—using the

1s recorded. Using the deshur foree test, the

».p/

average mode—to separate the grips {eg., jaws
shirred sticks 102 of af least some emboduments of the disclosure may exhalat a deshirning
foree of less than sbout 8065 1 {less than about 29 N, e.g, less than abont .55 B (Jess than

about 2.4 N,

b
L8

The casmg matenal 104 may comprise s permeable, semt-perroeable, andicr
non-perneable casing nwtenial 1 one laver (e, w1y embodiments mowhich the casing
material 104 10 2 monolayer casing) or more lavers (e g, in embodiments m which the casing
matertal 104 18 2 wmudidaver casmg) The casmg material 104 may be a plastic-based casmg
{e.z., 8 thevmopdashic casing (e g, 8 casing comprising a thermoplastic elastomer (171
30 casung comprising polyvinyl alcohol (PYOH), a nyvlon-based casing (e, & Casing comprisig

blends of nvlon with hyvdropisihie components}, or combinations of any of the fore

cellulose-based casing {e.g., a casing formed from regenerated collulose), or a combination

thereof (e g, with one or miove Iavers of cellnlose casing material and one or more additional
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lavers of plastic casing matenal). In some srnbodimerts, the casing roadensl 104 also mcludes
one or more additives {e. g, colorants, antibdock {AB} agents, polvamdes (PA})L
o enhance the coliesion exiubied by the casmng matertal 104, the casing malenal 104
s freated with a coleston-enhancing solution priey to or during shirnng for fonamg the
5 shived stick 102, The cohesion-enhancing sohation comprizes at least one polysacchande.
The polysacchande(s) may comprise, consist essentially of, or consist of one o move starches
{e.g, nice stareh {e g, waxy rice starch}, potato starch {e. g, modified potato starch), com
starch}, such as g modified starch {e.g. . dexivm, which may be ofherwise refered to as a
hvdrolvzed starch), anwvlose, amvlopectn, glveogen, methyl cellidose, ethyl cethidose
16 hydeoxypropyvh metlivl cellulose, bvdroxvethyl cellnlose, oy combirations of any of the
foregoing. In some embodiments, the polvaacchande of the cobesion-enhiancing solution
comprises, consists essentadly of, or consists of dextve. The dexinm roay be dervvesd from ong
or more of pioca, corn, tice, wheat, potatoss, andior another source.

The cohesson-enhancing solution further comprises at least oue solvent i which the

oot
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polysacchande 1s dissobved. In sovne embodiments, the st least one solvent may conprise,
predomantly {z.o., at least 30 wit.% of the solvent} at least ong nop-aguenus (e g, hot water}

g

solvent, such as one or miore of propviene glyeol, ghyeenn, andior tiglyeende(s}

[

{e.g., medmm chamn iglveerides), or combinations of any of the foregomg. The propylene

)

sivedd, or other non-aqueous solveni(s), may not substantially soflen or weaken the casmg
28 material 1M and may not negatively smpact additrve podvimers that may be included 1 the
casing roafenial 104, such as m embodinents 1o which the casmg material 104 corprises

consiats essentially of, of conaiats of 8 polymer-based (e g, plastic) casmg natenial. In some

embodinents, the solvent may be at least 30 wi % non-agueous solvent{s) {e.g.. at least

%

1, e, af feast about 75 wt son-agqueous solvent(s) (e g., at fgast

Gl s o

36 wi % propyiene glveol

b
L8

about 7S wi ¥ propyiens glveol). The cobesion-enhancing solution may also comprise at

P

least 36 wit % nop-aquecus solvart {e.g., at least 33wt % mopviene glveod, such as af Ieast
atoat TS wi %% propviene glveol).
Water may be excluded fromuthe sobvent and the solution, such that the solvent roay
consist of the non-aquecus solvent(s) (e g, may consuist substantially of the propyiene glveol).
30 Inother ewnbodiments, waler may be mchiuled o the solvent, and therefore m the solution, m
low amounts, 2., at less thay about 530 wt. % of the sobvent, and thus less than sbout 48 wt ¥4

of the solution. Some such emboiunents way be those m which the casing roatenal 104 of
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the shured stick 102 comprises, consists pssentially of, or consst of a plastic pentpeable casmg
material or a8 semnt-pernveable avilon-biased casing msterial.

The amount of wster within the solvent mayv be selected to tador the cobiereney of the
casing materal 104 and the ngadity exbubuted by the shirved stick 192, For exanple, the
greater the apvount of water within the sobvent, the leaser the coberency of the casimng
material 104 and the lesser the nigadity of the shired stick 102, The waxuaun aypout of

vater, by weight percentage of the solvent and of the sodution, mey be Auther tatlored
accovdimg to the amowt of mowssiwre {e g, waler) wiilun the casing roatental 104 tself ss well

-

as upon the amowyt of the cohesior-enbancing solnfion, or other solphions {e.g ., solnhons
comprising Havorni(s}), colorani{s}, or the hike), that are fo be loaded onto or m the casmg
matertal 1. Iy some embodiments, the resuiting treated casing matertal 14 m the form of
the sharred stick 102 may bave a motsture (e, water} content of lzss than about 10 wit %% of
e casing mntenial 104, 2.0 less than about 5 wi%s,

I anliithion to the at lesst one polysaccharide and the solvent, the cobesron-enhancing
solution miay also conmprise one or move lubnicant(s) {e.g, nuperal mal), one or more
surfactamts {e.g., 2 polvethvlane sorbitol ester}, one of muwe preservatives, oug oF more
antoxzdants, andfor one or move antinuorobial agenis. In sorpe embodunients cotaprising the
falwrcant{(s) i the solution, the lnbrcant may be added separately to the casing matenal 104
from the other components of the solution. In some embmiﬁﬁems, the coliesion-enbancmg
solution comprises, conaiats essentially of, or con ot the one or more polvsacchandes
{e.g., dexivm), the solvent that s predonunantly son-sipecns {e.g., propylene glyoad), a
ouneral oif libwicant, and 8 polvethylene sorbitol ester swfactant,

In some embodiments, the above-desoribend cobeston-enhancing solution roay be
funther dibtted, 2, with additional non-agueons solvent andfor with water prior to
apphication of the cohesion-enhiancing selution on the castog materal 104, nsuch
embodinents, the cohesion-enhancing solution may nonetheless comprise at least 34wt
non-aguects solvent {e.g ., propylete glveoly, up to abowt 99 wi % not-aqueons solvent

{e.g., prapyiene glyvenl), and less than 50 wi % water, eg.. loss thao abowt 20 wi % water,

&
ez, tess than about 10 wi % water, eg., less than 5 wi % water at the fume the coheston-
enhancig solubion 1s apphied {o the casing material 104

The cohesion-enhancing solution may e fornndated to exinlat a low viscosty
{e.g., about 200 P oy less) prioy 1o {e.p., nurpediately prioy o} or at the tune of application of

the solution on the casing matenial 104, The solution 15 also formmlated o be stalde (e, not
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10
nnsdergoing substantial chenucal changes) over a sigraficant tune pertod, such as over a peniod
of at least about fwenty-four hours, at least about forfy-cight honws, at teast about three davs, at

least about one week, at least about three weeks, or a month or more.

The cohesion-enhancing solution may be prepared by formung a homogenons solution
of the varous components, wcluding the at least one polvsaceharde and the at least one
solvent. Dunng and/or after the condwnnyg, the solnbion may be mechameally sgitated,

e.g., stred (e, nuxed at high shear). The at least one polysacchande may be dissolved
the al Ipast one solvent {e.g, the non-aqueous solvent and, 1f present, the water}, e.g., al room
temperatime {22, af less than about 38°C, such as at less than abont 28°C, e g.. 8t

about 23°0C).

Once the coheston-enhancing solution has been prepared, the solution is apphed to the
castng roafenial 104, exther with or without addittonal dilntion ss discussed above, before ar
during shiring of the casmg nwaterial 104 fo form the shuved stick 162, The casing
matertal 104 may be slurved upon a shrved rpandrel, cansing plests {e.g., ouler pleats 106 and
wuier pleats 108} o form m the casing wmatenal 104, leaving a cendral opening 110 {22, 8
central “bore™) along the axial length of the shurred stick 102, The pleats may be angled,
relstive fo the contral opening 110 {e.g., relative to the axis of the shured stick 102}, such that
one end of the shivred stick 102 {e.g.. the end adiacent arrow “11E7) defines a “cone™ shape.

FIG. 2 dlostrates g portion: of the sharved stick 102 of FIG. 1| though dlnstrated with

the pleats {e.g., the outer pleats 106 and the mwer pleats 108} 1 a somewhat axially expanded

o)

forrn, for gase of dlustration. Notably, in the shured stick 102—and due to the plesting of the
casmg matenal 104—opposing portions of an ey swiace 112 of the casing matersal 14
physically contact one another ashiacent each of the swer pleals 108, whie opposing portions
of an onter surface 114 physically contact one anpther adiacent each of the muter pleats 106,

The cobesion-enhancing solution promotes the cobestve natwre of the casing matenal 104,

5-;;1

ereby enabling stronger adhesion betwesn opposing portions of the mner siwface 112
{e.g., m embodimensts i which the coheston-enhancing solution 18 applied o the mner

surface 112, as discussed further below) andior the outer surface 114 {e g, m erpbodiments m
which the cobesion-enhancing sohition 18 applied to the outer surface 114, as discussed futher
below)., The moressed adhesion of opposing portions of the casig matental 104 surfaces
{e.g., either or both of the mner sarface 112 and the outer surface 114} provides the shivved

stick 102 with the aforementioned moreased nigulity.
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FIG. 3 alen ilusteates the stueved stick 102 of FIG. 1, throngh Hlusirated with the
pleats {e.g., the outer pleats 100 and the winer pleate 108} i 3 somewhat-expanded form, &y
ease of dhastration.

The cohesion-enhancing solution may be appdied (e, 8t room temperatire, such as at

3 asolufion temperatire of about 2570 to the nney swrface 112, fo the onter swlpee 114, orto

both the mner surface 112 and the onter suctace 114, The application may be carned owt

g

D-l‘

before and/or durmy shirnng to form the sharred stick 182 (FIG. 13 Teclnugues for apply

%]

a solution to casing materal 104 may mchade, for exaople, and without lndation spraymg,

T

shugging, rotling, dip apphication, or the bke) to sither or both of the mner surface 112 and the

16 ownder surface 114 The saoe or g dilferent teclusgue roay be used 1o apply the cobesion-
enhancing solution to the wwer stwface 112 and to the outer surface 114, respactively,
emboduments o which both the ey surface 112 and the outer swrface 114 are trested wath
the solution.

In embodupents i which the cohesion-enlianomg solution s apphied fo both the wmer

oot
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surface 112 and the ouler strface 114 of the casing watenial 104, the cohesion-enhancmg

sotution apphed to the muer strface 112 may have the same composition or a different
composiion than the composition of the coliesion-enhancing solution apphied fo the outer
surface 114, Nonetheless, the conposition of the coliesion-enhancing solution for the mner
surface 112 and the coraposition of the cohesion-enhancing solution for the onter surface 114
26 may be within the composifions described above,

T the formed, shurred stick 102, the cohestn-enhancing solution may compose up o

abonet 35 wi % of the shired stick 102, Accordingly, 1 the shved stick 102, wath the
solifion-trested casmg matental 104, the shured stick 102 rany comprise about 0.7 wils to

about 3.5 wi% polysacchande(s} (e g, dextrmn).

Ry

b
L8

o the shured stick 102, the cohesion-enbancing soliion may be mgwegnaied witlun,
ad distribasted thronghowt, the casmg matenal 104, oz, i the casing matenal 10418 8
permesable matenal) snpregnated within, and distnibuted twonghowt, a portion of the casing
matertal 104, e g, ' the cssing matenal 104 5 a senupermeabls matenal; andfor adsorbed ot

e

otherwise present on the surfheeds) (v, the winer surface 112, the outer stwface 14) of the
30 casmyg roafenial 104 onowhich the cobesion-erdancig solution was apphied, e g, i the casing
oaterial 104 1 semipermenble or non-permeable.
Die to treatment of the casing matental 104 (FIG. 1} wath the cobiesion-enhancing

solution, the casing matenal 104 may not tend to expand {e.g, along the axial dwection), affer
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shirring, i g marmer hat wonld leave visible gaps {e.g.. gaps greater than 2 ymn) between
opposing surirces within each pleat {20, the outer pleats 106, the nmer pleats 1081 The
casing roaterial 104 may be able to hold s shured stk 102 form even withou! having o
place the shuved stick 102 on an exteral fixtire (e, a vod withi the central opening 118
after shuring, even withont heating andfor axially compressing the casing material 14 during

=
P

or after the shiﬁmg, and even withoot z:wmg to ap;ﬂ}-" a c&mstmimﬁg smticie {eg. 8 mitiﬂ&, &

comi.e.mseai pi&aﬁ:{}, shirved stick 162 forin,

Moreover, because of the enbanced nigidity and unproved cohesion, the length of the
shirred stick 102 spon completion of the shurmg {e g, belore beinyg removed fromn the shuyg
mmandrel} sy be approxunately the same length of the shurved shick 112 affer removal from
the shining machinery {e.g., the shining wandrely and duning storage and fransporiation of the
shirred stick 102, Therefore, if 2 food processar 13 to use the shured stick 182 1o fonm encased
food products, e.g., on an sulomatic stuffing machine that can accommedate a siick of a8
3 TERETIIH Y iﬁi’}g‘ii’l of 15 mehes (38,1 cn), the shurved stick 102 mayv be forrped to exdubit sbout
the maximmm length of 15 mehes (381 om} on the shi,tit'irsg mandrel. Thus, 8 mmamnm
etfective length of the casing matental 104 may be formed mio the shurved stick 102, Asused
heretn, the maximum “effective lengtly” of the castng material 104 means and mcludes the
length of the casmg matenal 104 once deshured and vapleated, such as m the portion
dhastrated o PR 4. That 13, a3 dlhustated in FIG. 4, once the casing waaterial 104 (FYG. 2 has
been deshurred, e, onoan awtomatie stafling machine, the pleats are removed due fo axaal
expansion of the casing matertal M {2 g, during high-speed stuffing), fonmng a casimg 116
a1 wiuch a food product (e g, processed rocst) s recervable witlun an opeyung 116 defined by
the mmer swrface 112 of the casing UK

o condrast, conventionsd casing wmatenial of conventional shirred sticks fend o extend

axially after shairring and before deshivring, hnvthing the effective length of 2 casing mnterial
that may be fovmed mio a shired stick. For a hypothetical exampde, if 3 conventional casing

matertal sturred to a length of 14 mches (35,6 o) fonds fo expand 10 a longth of 15 mches

&1 om} after bemg removed from a shinnmg mandrel, then only a8 maxanmm of 14 mche

4]

{35.6 em} of shurved casmg oafertal may be formed for the shurred stick to be nsable on the
automatic stuffing machine that has 2 bt of 3 1 5-meh (38 oo} shuved stick. If 20, the

convertional casing material may be shired to melnde abont 9 feet (2.74 m) of effective

lenpth of casing matental par 1 mch {2.54 cm} of shived stick length, then the loss of
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the 1 mch (2.54 cm) of shured stick length due o the aller-slurong axial expansion from

1

14 wmches (35.6 ooy to 15 inches (38.1 cm) means the conventicaal shatved stick has only
about 126 . (384 ny of effcctive longth of castng matenial, wather than 135 L (411 nyof
etfective length of casing mntertal o the shurred stick conld have bean formed fo the

3 onaamum U5 wches (38,1 om) without concern of axial expanston. On the other hand, by
embodinents of flus disclosure, the cobeston-enhancing solution enables ovmation of the
casing material 1M i the shared stick 182 with enhanced cobeston and nigadity, without axial
growih subsequent to shirnng, such that the shured stick 102 roay be formed {o mehule a
sreater effective length of the casmg mnterial 104 than mwy otherwise have been possible

16 withont the cohesion-enbancernent solution apphcstion. For exampde, the shured stiek 102

may mclude an effective length of the casimy matertal 104 that s up to about 20%% greater than

the effective length achievable o the casme material 104 had pot been treated with the

%

codiesion-enbancing solution. In some embodiments, the shirred stick 12 may inclade an

effective length of the casing wiatenal 104 of more than 14081 (42,7 m). These }Gng“.x‘

oot
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effective 36{1@_{?;}15 per shired stick length enable nuproved operational efficiencies by the food
processey who nses the shirred sticks 102 on anfomatic stuffing maclunes.

Sl further, due to the cobanced cohierency of the casing matenial 104 and the ngidaly
of the shirred stick 102, enabled by the cohesion-enbancing solution, the shirred stick 1092 may
be formed to a greater length without breakig or losmg shape (e, bending b—even without
28 molusion of a support struchire withiy the centval openmg 110 of the shurved stick 102——than
raay have otherwise been achievable without the application of the coliesiou-enhancement
solution,

EXAMPLES

In the followmg examples, a cobesion-enbancing sohition {otherwise referred foas a

b
L8

“shornng soluton”) confamnmg dexinm m Bbrous or other forms was applied o the cutside of 3
casig. The dextnin provided adbesion between the pleats of the casing, which mypwoved the
nigrdity of the casing m the shirred shick, 2.z, when the amonnt of the sohition added was net
foo large. Speoific zﬁﬁ}-", the coberency-enhancing soliion nchuled, as the polysaccharide

{e.z, dextrn) thereof, a tapioca filer,

30 With reference to TABLE L below, the percentages bsted are weight percondages of

alst,

f

i

e colierency-enhancing solution. The Tamoca Fiber {e g, dexivm} serves as the at least one
polysacchande., The TWEEN 80® 15 a polvethviene sorbitol ester swrfactant avadable fom

Crode Amertcas, lng. The nuneral ot was also mjected o the coherenoy-enhancmng solphon
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and was applied to the casing, and s histed weight porcentsge s s waight percartage of the
casing material.

TARBRLE I Solutions Froduced

Soll Rol2 Sol3
Material wi S wi Yo W%
Tapioea Fiber 5 3 i}
TWEEN RO®& { 0.3 G
Prapviene (3lveol o R8.7 &3
Water 3 & 3
Totals 100 100 160
I:v‘ﬁm exal O gl}{x{gd {mg/100 1% o 10 N
(ng/eds onr')

3 EXAMPLE LD Useof Soll, Sol2, and Sol3 on Semi-permeatide Tasimgs

The solutions were first tested on wultlayer, serm-permeable castogs with the

following casing formulation,
CASING A
fayer Maternial Percentage
{wi % of laver)
Crater Nylon & 22 86
Mylon 6167 4t R
Core Nyvio & SR
Nvlog 6I6T 408
Inner Mylon 6 62w 72
TPE 23 t0 35
ABPA 204

X

The applications of Soll, Sol2, and Sol3 cach resulted m nigwdities of the sbhured sticks
of 2 b {0.23 Nenny when tested fourtean days after shumring. All of the shirred sticks could

13 be readidy handled withowt brealang. No fixture was nsed to soprove nigudity.

EXAMPLE I; Permeable Casings Shired at High Loadings of Cohierency-Enbanemg
Sohstion
Ronnlayer casmgs witl the bllowmg romlation were slurred ustng applications of

2¢ solutons Sodl and Sof2. No fixture was used o unprove nigidiy,



WO 2021/202682 PCT/US2021/025112
15

CASING

Materal Percentage
{wi %% of casing)
Nyion 6, 66 57081

BYOH Sl
TR Ein l
ABPA 2 d

The casings were shirred, with apphication of the Soll sohation on the outside of the
casig natertal and with spplication of the Sol2 solution on the mside of the casing matertal,
which resulted m shirved sticks with poor nimdity {e.p, .40 e or leas (0.045 Nem or less))
fourteoen days after shamng, This example demonsirates that hagh Ioadmgs of shuning
solution, even those that are primsnily non-aguecus, prevent adbiesion batween the pleats of

ihe shurred casings.
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EXAMPLE 3; Permeable Casimyg Shured with Lower Loadings of Coberency-Enhancing
Sohstion
Caxings with ssndar formdations to those of Exaraple 2 were fested except m

ondtilaver form

CASING O

Layer Materal Percentags
{wit.% of layer}
{nter Nylon 6, 66 760 B4
TPFE Stw1i2
PVOH Rt 12

Auntiblock Concantrate
Core Nylon 6, 66 To 084
TPE §to
PVOH 8o
Pnew Mylon &, 66 T4t 81

3 b

[

TPE w12
PY(H Sto 12
Auntiblock Concentrate PAGE:

CASING D

Layer Naterial Percentage
{wt. %% of layer}
Outter Kylon 6, 66 7179

TPE

PV

Nylon 6,6/6,10
Colorant Masterbatch
Corg Nylon 6, 66

el
PN

=g
fat
[

cemt. s e
g5
VI Ealt SR I

D

-

-
o L

R |
o)

TPE w2
PFVOH Stoi12
Mylon 6,8/6,10 2o d
Coloramt Masterbatch 1823
fuser Nylo &, 66 68 0 76

TPE Stol
PVOR Stol
Mylon 6,8/6,10 '
Colorant RMasterhaich

Antiblock Concentiate

[
[

4

2

&
B s
"

frrt

P41

o g
“ A

¥k
-
o

o

The same casinigs as w1 BExample 2 werg sharved with lower loadings of cohesion-
enhancing solution. Al the resubting shirved sticks could be handled without tssue. The
righity of the shurredd sticks for both clear and colored casings was measured fo be 1.9 h-n
{£1.21 M-}, or greatey, thirty days (about one nucath) after shuving. Therefore, the dextnn of

ihe solnfron was effective I noproving cobereney and ngadity i the amonnt of solution added
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i the owtside and the msude of the casing was not excessive. A total solution loading of
303 mg of solution per 100 i (per 645 om®) of surface area of the casing material {in

expanied, deshurred forn produced good stick properties and acceptable coliereney and
ngdity. The deshirr values of the casing were also low, which 15 advantageous because hugh

o)

deshiry values can result w breaking of the casing matertal dwmg stufhing.
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EXAMPLE 4. Aged Coberency
With reference to TABLE IV below, the coberency of a shiveed stick of casmgs with
Soll or B8ol3 applied to both the wside and outsude of the casmy roatenial was measured over
vartons periads of tune {one weede, abont two months, atiowt s months, and ove vear) and
3 compared with measured coherency of shirred sticks at these same e pertods with solutions
lacking at least one polvsacchande {e.g . a solution of propyvlens giveol and waler, a solution

of propylene slyeol ondyl.

CASING E

Matertal Percentage
{wit % of casing}
Nylon 6, 66 a8 to B
PYOH Riel2
TPE 810 12
Angibdock Concentrate 2o 4
Colorant Masterbatch 2tod

10
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Inn companisant o use of the other selutions, the ase of the Soll or Sol3 cohesion-
enhancing solutions demonstrated greater coherency af the one-week (7 dav) poust, equad or
greater cobiereney it the two-month {60 day) pout, greafer colierency at the six-monith
{180 dav) pout, and greater colierency at the one-vear (365 davy point. At the one-vear pomd,

5 the shirred sticks formed wath treatinent of the other solutivns lacked any measurable
coherency, while the shured sticks formed usmg ihe Soll or Sol3 coberency-cubancmg
solutions demonstrated nearly as much coherency as at the one-weel point. Accordingly, the
use of the coberency-cnbancmg solnbions siguificantly suproved both the short-lenm and
long-term ophereney of the shirred stick casing article.

10

No-hiouting, example smbodiments may melide the following, alone ov
combuating
Embodiment 11 A shirred food casing article, comprising 8 casing matenal, and a

coherency-enhancing solutton on of 1o the casing roatenal, the coherency-enhancing solution

oot
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comprising: al least one polvsacchande; and 8 pnjmnm ity non-agoeous solvent; the
coherency-enhancing solution comprising less than 50 wt % water.

Embodunent 20 The shired food casing article of Brobodiment 1, wherein the at keast
one pobysaccharide conyrises dexivm.

Frobodment 31 The slurred food casmg article of any one of Embodunents 1 or 2,
28 whevem the predominantly non-agueous solvent comprises propylene glvenl

Embodunent 4; The shired food casing articke of Erobodiment 3, wherein the
codierency-eidancing solution comprises af least 33wt % the propyviens glveod.

Frobodmenit 57 The slurred food casmg article of any one of Embodunents 1 Suonagh

4, whevem the casing material comprises nvion.

b
L8

Embodunent 6 The shirred food casing article of any one of Erpbodiments 1 tough
5, wherem the casing nnterial 18 non-permeable.

Embodiment 70 The shured food casing article of any one of Embodiments 1 through
6, wherem the shured food casing article comprises al least 140 £t (42.7 m) of effective length
of the casmg nwtenal.
30 Embodunent 8§ A method for foromng a shurred food casmg anbicle, the method
comprising: applving a coherency-enhancing sohition to at least one ewrface of a casing

material, the cobierency-enhancing solution comprising: at least one polysacchande; and &
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predopumantly non-aquecus sobvent; the coherency-enhancing solution comprsing less than
36wt % water; and shuving the casmng material fo forn the shirred food casing article.
Embodipent & The method of Embodiaent S, wherem applving the coliereney-
enbancing solution 1o the at least one swrface of the casing material comprises applving the
3 coherency-sidmncing solution 1o the at least one stwfaes of the casing during shirning of the
casiig material,
Foodunent 16; The nethod of Enbodynent 8, wherews applymg the coherenoy-
enhancmg soliviion to the af least one swrlace of the casmg matenal comprises applving the
codierency-eidancing solution o the at least one stwfaes of the casing before shuring of the

10 casmg matenal

Faodiunent 11 The miethod of any one of BEnabodunents § toough 16, wherein
applyig the coherency-enhaneing solution to the at least surface of the casing roalenal

comprises applymng the coherency-enhancing solphion fo an outer surface of the casing

material,

oot
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Ernbodiment 12: The method of any one of Ernbodiments § through 18, wherem

applving the coherency- enhancing solution to the at least one siwface of the casing nwatenal

comprises applyg the coberency-enhancing solution fo an vmer surface of the casmg

naterial.

Ernbodiment 13: The method of any one of Ernbodiments § through 18, wherem

28 appbang the coherency- enbancing solution to the at least one surface of the casing matenal
comprises applying the coherency-enhancing solution to both an ey surface and an cuter
strface of the casing material,

Ernbodiment 14 The method of Ernbodiment 13, wherernn applying the coberency-

ephancing solution fo both the muner stwirce and the onter swines of the casing material

b
L8

comprises applying a different corpposition of the coliereneyv-enbancing solution o the wner

surface than to the outer surface of the castug matenal.

Embodiment 13 The method of any one of Embodiments 8 through 14, wherem

shirring the casing matenal comprises shavmg the casing matenal on a shunng mandrel.
Faodunent 16: The method of Embodunent 15, futher conygnising removing the

30 shuved fond casing avticle from the shirving mandrel without providing & constranmng acticls

to andutat axial expansion of the casmng materal,
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Ermnbodiment 17: The wethoed of Exnbodiment 15, further comprising remnving the
casing material frony the shirnug mandrel without mserting a supportive struchwe withis g
central opening of the shured food casing article.

Embodiment 18 The method of any one of Embodiments 8 throngh 17, whereny the
method does not mclude wially compressing the casing nnterial during the shirmg,

Ernbodiment 19 The method of any one of Ernbodiments § through 18, wherem the
mmethod does not mcinde axially comprassing the casing material afler the shunmg.

Embodunent 200 A cohesion-enhancing solabion for a shuved casing natersal, the
codiesion-enhancing solution comprising: at least one polvsacchanide; and 2 predonunanty

non-aguecus solvent; the coherency-enhancing sndution comprismg less than 58 wi % water

While the disclosed compositions, srticles, and moethods are susceptible {o vanous
modifications and alfernative forms i vaplementation thereod, specific ambodimeants have
beers shown by way of exsnple 1 the deawings and bave been desortbed m detad herein.
However, o should be nnderstnod that the present nvention 15 not imdended t© be hnuted o the
partreniar forms disclosed. Bather, the present myvention encompasses all modifications,
combmations, oguivalents, vanations, and sliomatives falling within the scope of the present

cisclosure as defined by the fullowmyg appended clams and thew legal equivalents.
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CLAIMS
What 1s clanoed 10
5 i A sharred food casing article, comprisang:
& asimg material; and
a coberencyv-enbancing sohiion on of 1 the casing material, the cohergnoy-enhanging
solufion congaising:
at least one polysacchanide: and
10 a predommantly non-aqueous solvent;
the coberency-enbancing solufion comprising less than 56 wi% water.
2. The shured food castag article of clatm {1, wherein the af least one
polysacchande comprises dexinm.
is

3 The shirred food casing article of any one of clawms 1 or 2, wherein the

predommantly nor-aqueons sobvent compnses propylene glveol

4. The shived food casmng arbicle of claim 3, wheremn the coberency-enhanoing

26 solsbion comprises at least 38 wit % the propviene glveol.

5. The shirred food casing article of any ove of clasms 1 or 2, wherem the casing

matertal comprises nvion.

8. The shirred food casing article of suy one of eolavus 1 or 2, wherein the casing

b
L8

matenial s non-permenble.

7. The shurred food casmg arficle of any one of clams 1 or 2, wherem the shured
food casing article comprises af least 140 &t (42.7 m} of effective length of the casing

30 mmtenal
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8. A roethod for foonung a shured food casing article, the method comprismge
appiving a coherency-enhancing solstion 10 af least one stwface of a casing mnterial,

the coherency-erdancmng solution Comprismg:
at least one polyasacchande: and
a predomminamly not-aquenns solvent,

the coberency-enhancing solubon corppuising less than 30 wi%s waler, and

Trring the casing material to form the shirred food casmg article.
3. The method of clatn 8, wherain applving the coherencv-enhancing sobation fo

ihe st least one surface of the casing matenal comprises applyvig the cohiereneyv-ardancing

sotution o the at least one swrface of the casing during shirning of the casing material.
Hh The method of claim 8, wheren applving the coherencv-enhancing sobation fo

ihe st loast one sarlsce of the casimng material comprises appiving the coherency-ardapomg

soliizon fo the at least one sirlace of the casing before shirrmg of the casing matenal.

i1, The method of any one of clams 8 Hwongh 10, wherem applying the
codierency-eidmncing solution 1o the at least one stwfhes of the casing matenial comprises

applving the coberency-cubancng solition o an outer surface of the casing matenal.

Yoo

2. The nmethod of any one of clans & twongh 10, wherein applying the
cabierency- enhancing solution to the at least one surface of the casmg nntenial comprses

applving the coberencyv-cubancng solition o an ver surface of the casing matenal.

13, The method of any one of clams 8 twongh 10, wherem applying the
codierency- enhancmg solution to the at least one surface of the casing nterial comprises
applving the cobherency-enhancing solution to both an mner surface and an outer sarface of the

casiig material,

4. The method of clamm 13, wheremn applving the coherenoy-arhancing solution
to both the mner siwfaee and the onter swrface of the casimg matertal comprises applying a
differcnt compostiion of the coherency-enhancing solution to the muer swwlace than to the

outer siface of the casing nwterial.
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i5. The ruethod of any one of clanos § Hwough 10, wherem sturrmng the casmg
mnaterial comprises shirning the casing matenial on a shurving mandrel.
16, The method of clasm 13, Ruther comprising removing the shired food casing

3 article from the shirnng nandrel without providing a constraimng avticle to mbubit axial

expansion of the casing roadenal.

17, The method of clamm 15, furthey comprismg rexpoving the casing matenial om
te shirrmg mandrel withont inserfing a8 supportive struchire within a cevtral openiug of the

16 shared food casmg srticle.

18, The method of any one of claims & dwongh 10, wherein the method does not

wchude axiallv compressing the casing material during the shunng.

is 19, The ruethod of any one of clanns § Hwough 10, wherein the method does not
wiude axially compressing the casmg matenial after the shuring.
23 A cobesion-enlmncing solution for a shired casmg maternial, the cobesion-
enhancimg solution comprisug:
26 at least onre polysaccharnde; and

a predomunantly non-agqueons solven;

the coberency-enhancing solution comyprising less than 50 wi s water.
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AMENDED CLAIMS
received by the International Bureau on 08 September 2021 (08.09.2021)

What is claimed is:

1. A shirred food casing article, comprising:
a casing material; and
a coherency-enhancing solution on or in the casing material, the coherency-enhancing
solution comprising:
at least one polysaccharide; and
a predominantly non-aqueous solvent, the predominantly non-aqueous solvent
comprising at least 50 wt.% of the coherency-enhancing solution, the
predominantly non-aqueous solvent comprising one or more of
propylene glycol, glycerin, and triglyceride;

the coherency-enhancing solution comprising less than 50 wt.% water.

2. The shirred food casing article of claim 1, wherein the at least one

polysaccharide comprises dextrin.

3. The shirred food casing article of any one of claims 1 or 2, wherein the

predominantly non-aqueous solvent comprises the propylene glycol.

4. The shirred food casing article of claim 3, wherein the coherency-enhancing

solution comprises at least 50 wt.% the propylene glycol.

5. The shirred food casing article of any one of claims 1 or 2, wherein the casing

material comprises nylon.

6. The shirred food casing article of any one of claims 1 or 2, wherein the casing

material is non-permeable.

7. The shirred food casing article of any one of claims 1 or 2, wherein the shirred
food casing article comprises at least 140 ft. (42.7 m) of effective length of the casing

material.

AMENDED SHEET (ARTICLE 19)
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8. A method for forming a shirred food casing article, the method comprising:
applying a coherency-enhancing solution to at least one surface of a casing material,
the coherency-enhancing solution comprising:
at least one polysaccharide; and
a predominantly non-aqueous solvent, the predominantly non-aqueous solvent
comprising at least 50 wt.% of the coherency-enhancing solution, the
predominantly non-aqueous solvent comprising one or more of
propylene glycol, glycerin, and triglyceride;
the coherency-enhancing solution comprising less than 50 wt.% water; and

shirring the casing material to form the shirred food casing article.

9. The method of claim 8, wherein applying the coherency-enhancing solution to
the at least one surface of the casing material comprises applying the coherency-enhancing

solution to the at least one surface of the casing during shirring of the casing material.

10. The method of claim 8, wherein applying the coherency-enhancing solution to
the at least one surface of the casing material comprises applying the coherency-enhancing

solution to the at least one surface of the casing before shirring of the casing material.

11. The method of any one of claims 8 through 10, wherein applying the
coherency-enhancing solution to the at least one surface of the casing material comprises

applying the coherency-enhancing solution to an outer surface of the casing material.

12. The method of any one of claims 8 through 10, wherein applying the
coherency- enhancing solution to the at least one surface of the casing material comprises

applying the coherency-enhancing solution to an inner surface of the casing material.

13. The method of any one of claims 8 through 10, wherein applying the
coherency- enhancing solution to the at least one surface of the casing material comprises
applying the coherency-enhancing solution to both an inner surface and an outer surface of the

casing material.

AMENDED SHEET (ARTICLE 19)
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14. The method of claim 13, wherein applying the coherency-enhancing solution
to both the inner surface and the outer surface of the casing material comprises applying a
different composition of the coherency-enhancing solution to the inner surface than to the

outer surface of the casing material.

15. The method of any one of claims 8 through 10, wherein shirring the casing

material comprises shirring the casing material on a shirring mandrel.

16. The method of claim 15, further comprising removing the shirred food casing
article from the shirring mandrel without providing a constraining article to inhibit axial

expansion of the casing material.

17. The method of claim 15, further comprising removing the casing material from
the shirring mandrel without inserting a supportive structure within a central opening of the

shirred food casing article.

18. The method of any one of claims 8 through 10, wherein the method does not

include axially compressing the casing material during the shirring.

19. The method of any one of claims 8 through 10, wherein the method does not

include axially compressing the casing material after the shirring.

20. A cohesion-enhancing solution for a shirred food casing material, the
cohesion-enhancing solution comprising:
at least one polysaccharide; and
a predominantly non-aqueous solvent, the predominantly non-aqueous solvent
comprising at least 50 wt.% of the cohesion-enhancing solution, the
predominantly non-aqueous solvent comprising one or more of propylene
glycol, glycerin, and triglyceride;

the cohesion-enhancing solution comprising less than 50 wt.% water.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19 (1)

Pursuant to Article 19 of the PCT, Applicant has submitted an amended claim set with
amendments to claims 1, 3, 8, and 20. The amendments to the claims are more fully described in the
Letter Accompanying Article 19 Amendments, submitted herewith. The amendments have no impact
on the description or the drawings.
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