METHOD FOR MAKI NG SEED- CONTAI NI NG MATERI ALS FOR PACKAG NG REFERENCE TO
EARLI ER FI LED APPLI CATI ON [ 0001] This application clains the benefit under
35 U. S. C.wobldbfm)200f 5U.S. Provisional Patent Applicati @aTN®S20160494%, 779,
filed Septenber 29, 2009, which is incorporated herein, inits entirety, by
this reference. BACKGROUND [ 0002] 1 n our increasingly fast-paced society,
individuals are forced to eat on the run. Oten, they purchase food and

drinks from conveni RIET¢GDFEOR,MAKINGESEBDFQONTAININGAMATERIALS of fer take
out options. Take out options are FpR paAdwAGReEaged in, for exanple,
di sposabl e cups, plates, trays, bags or clanshells. After an individual

consunes her REPERENCE IO GWRINER MILEPPAPPRICATRON00d packaging in a trash
receptacle. [0003] Some papernmakers add seeds to paper, for exanple, to

P oot ea i ipB6Y Y S hiso Rt el 15 PRnathneet aaied s TR exampl o,

they begig bMJ(ST%M@@n@ﬁpﬁfenPWp?héétﬂiﬁ RBPET/216 FFPE Afed: SéptBRideP 28l
additives, and water and ad hat some seeds and |iquid starch before

mol di ng and 0% mhigh istiecgrapeated Pera3Rl IRAtSSEINVERY by doig4Eferemeeod i s

di scl osed for manufacturing a seed-containing nmaterial for a food or
bever age cont thod is fully automated and uses roll or sheet
material s suc %A‘ggbm%gﬁldr?ace material and fluted nmaterial. The contai ner
may be any tyge of food and beverage container 25such as a cup, plate,
cont ai ner sl d8002] pafieeurcingraasingly Tast-pacag sotiedy, irdinidyalssaradfomedttecaty a

one or mor e v} EeEn, (o A5y Bk AsETRT inb il SlrbnP bVt diE Blodr i of
During the prresessants et caléd whisleoffer tkenmit@ptiahs. Takb oas optiodslbesi ve, are

added to the roll or sheet material and the 30naterials are | am nated. The
resul ting seddPicai Be¢aagdiat or expmpie.idignpsaipfs ouas, iries oa(STPBS @10/ 049979

clamshells. After an individual consumes her food she can quickly dispose

of the food packaging in a trash receptacle.

[0003] Some papermakers add seeds to paper, for example, to provide
15  attractive stationary with seeds. The seeds are commonly integrated into the

paper product manually during papermaking. For example, they begin by

creating paper pulp from paper fragments, functional additives, and water

and add to that some seeds and liquid starch before molding and screening

the paper.
20 BRIEF SUMMARY

[0004] A method is disclosed for manufacturing a seed-containing
material for a food or beverage container. The method is fully automated
and uses roll or sheet materials such as single face material and fluted
material. The container may be any type of food and beverage container

25 such as a cup, plate, container sleeve, paper clam shell or tray. The method
is automated by a machine or series of machines which convey the roll or
sheet material to one or more work stations for processing into a seed-
containing material. During the process, seeds and a securing material,
such as an adhesive, are added to the roll or sheet material and the

30 materials are laminated. The resulting seed-containing material is then



2 conveyed for further processing including renoval of the blanks fromthe
sheet material and folding into the final product. The final product may be
pl ant ed iwoaoyiaazoigar den, or flower pot to yield flowePsT/ysh@otnggy7or
trees. [0005] O her systens, nethods, teatures and advantages of the

5di sclosure will be, or will becone, apparent to one with skill in the art
upon exam nation of the following figures and detail ed description. It is

i nt ended t hatconveyed édr fadbéet ﬂ)r@laabsmgi’prﬁ(ﬂwlngm‘eandBof theaflanlesfrendhadvant ages
be included within thIS description, be within the scoge of the |nvent|on

and be prot ece8! Biaterl anl Tolding inte the Aral predesl £ redy e ay-be HE
DRAW NGS | Ooqgér'ftb@% varl S%érd\éheéﬂ‘f Mowér pottdlyidd ?IHWe?é >blé’ﬂi’t@ hbiGees.

[ 0007] Fi gure is a fl'ow chart denonstrating an exenplary process for

maki ng seed- {0008] ni @ghereswtera*s,sméthodsaféa@eisganc[ém%]t@@mfetha is a first
arrangerreat ?4. seed-cont ai nlﬂ mat eri al 0009[\/ |gg s a second
arrangenenlt JtSGOSHEFY! qQr il @em%r@%ﬂare” e eailisn t@e 8tRong
arrangement  Ghyingash sptrweafbrtbmgﬁu@éé ghd db%ﬂe%l]d:éé&Hbﬁo@ It9s ftbiyed b

ar r angenent a seed-containin eriral. [0012]Figure 7 i1s afifth

ar r angenent dhahalbelam a@ditlamailsygtmms enemlods[mnﬂpsla@draﬁ\@ntag% g xt h

arr angenent S tai,nin 0 1 ure s a, yiew of a
Second exerpiaoRE SANTLMS Bs PR PE Wb B fiohd dhiatiohnty e

cont ai ner nadgofdctst biiths RABWHRNEIRINS. ng mat er i aI [0016] Figure 11 is a view
of a sleeve for the exenplary container of Figure 10. 25 DETAILED

DESCRI PTI O\I [0017] Soci eties and the individuals that inhabit themare
beconi ng10 BRIE DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a view of a first exemplary machine.

[0007] Figure 2 is a flow chart demonstrating an exemplary process for
making seed-containing materials for packaging.

[0008] Figure 3 is a first arrangement of a seed-containing material.

15 [0009] Figure 4 is a second arrangement of a seed-containing material.
[0010] Figure 5 is a third arrangement of a seed-containing material.
[0011] Figure 6 is a fourth arrangement of a seed-containing material.
[0012] Figure 7 is a fifth arrangement of a seed-containing material.
[0013] Figure 8 is a sixth arrangement of a seed-containing material.

20 [0014] Figure 9is a view of a second exemplary machine.

[0015] Figure 10 is a view of an exemplary container made from the
seed-containing material.

[0016] Figure 11 is a view of a sleeve for the exemplary container of
Figure 10.

25 DETAILED DESCRIPTION

[0017] Societies and the individuals that inhabit them are becoming
increasingly interested in reducing the environmental impact of
consumerism. Environmental issues dominate popular media, news,
entertainment, and even political campaigns. In light of this, corporations
30 and the service industry are searching for ways to demonstrate commitment



increasingly interested in reducing the environmental inpact of

consuneri sm Environnental issues dom nate popul ar nedia, news,

ent ert ai nwenoil/amdieven political canpaigns. In |ight ofctrhissoiooempor ati ons
30and the service industry are searchBng for ways to denonstrate conm tnent
WO 2011/ 041201PCT/ US2010/ 049979 3 to environnental |eadership and to
fulfill customer demand by offering environnentally friendly options.

Cor por ati ons targhvirbrmeetalilexdersitipndytoslit cesjoryerdeviand by offevingonnent al
awar eness pronotional itens. [0018] Food packagi ng may be nade

mul ti - pur poseenvyeemegéalkyofaen@'aaﬂz@gﬁn&qrﬁaﬁat'p%wﬁﬁdhétssévw HUSEYSIRO  After
consumng th al may plant the
packagi ng i neetrﬁ@% %Qfe” rfngﬁfél Bg’% box%rlpfrﬂ)tbHgl Yér%Ior ot herwi se. From
t hat packag| r[go18]1eyFmagt praekagmlg nha;ebb nhaaeveriudti- purpajsbesum agfeodr trees.

Mtracei vE %s&ﬂa%gmp%x%t%‘??m%@]s%@%%ﬁ%ﬁqr oot FeaP&tei ng ey
be recycl ed %etfd%d)b@c@w arf mHhﬁ‘dtfé??r'f%g biRgt B0Sack sr@;mhéwg%kd' it

provi des an advant age of erm natin contri buti n to the breakdown of
r ubbi sh and tgwdere,nwmdbv\mox rﬁlev\@r@ehmmberg\ase aﬁtbmamaiqaaoﬂagmgd&e‘yr om t he

atnmosphere. Plants and trees are nil ve ang, f vi ng_carbon
i ox de. beca By {eva £bHEARNEr eBh PETIS PEsR e 3hBaPHBI beafedPing
oxygen. The phapbs ed 49 &8tandRyd ?bél@ag}n“@b@‘é@ atnf&tré@ﬁ%abwwﬁal itamdfills.
[ 0020] Packagi ng materials integrating plant and tree seeds may be produced

by the f a0l oMPAEOachhasrullimurpese fasdneatkagingameytoe, regueled oy thramm

efficiency t r Because
20t he socds. AP SEERRERING ot uBRE ABERE I PBGRE AL HRB M ot T ypes
and sizes of demmisatRdsandyomebaties entheCoreak@ownof restish dad athé pembnalsof

noi sture content and heat. In one enbodi nent, snapdragon flower seeds have

been used andhe&seerhavsergasavst aabenrdiexide romiheaimesphieye 20ans 30% of
seeds pl ant eqr QY N &ﬁect%@[rﬂggrjrg gflqa‘tl’ﬁ |r}%85kt}b?1t5|8§<‘8§.t?ecaus? they
rne system a’p

sheet -mat eri al =processing nac or carrying ou rocess for
manuf act 46i ngragrestdragsrbgn widxéde mite cabuhgdratey apd exygefroThexzaambsandbut not

limted to, the Asitrade mcroflute Iamnatli) mchi ne can be used by this
aé“diﬁ’ﬁ

met hod to nalgéees?e’@éy IRRTPME e PRPCARRNER (04 e illustration provides

t hree paraII fus f a view of
a manner thepgfs: ﬁém?%ﬁ?'g%ér&%%@ﬁ %ﬁf&%ﬁ%{eﬁg rﬂaA& ne system
B, and a crosmodemd bylthe ®howing hmchmlandwenaethbdstahlaemteslmﬁaﬂlmaed

mat eri al qﬁ .mach] st em 100 extend | onlg lfldl nal '3’ oger a

consi der abI e RAGORY ?ﬁHP%%T G%%?fper ma chniques. Because

20 the seeds are exposed to moisture and heat during production, the types
and sizes of the seeds may be chosen to take into consideration this
moisture content and heat. In one embodiment, snapdragon flower seeds
have been used and tested with favorable results, with roughly 2% to 30% of
seeds planted germinated.

25 [0021] Figure 1 illustrates a sheet-material-processing machine system
100 for carrying out a process for manufacturing packaging materials
containing seeds. For example, but not limited to, the Asitrade microflute
lamination machine can be used by this method to make seed-containing
paper materials. The illustration provides three parallel views of a process: a

30 view of the machinery A, a view of a manner in which the sheet material may
travel through the machine system B, and a cross-section view of the
resulting manufactured substrate material C. The machine system 100 may
extend longitudinally over a considerable length and may include a number



WO 2011/ 041201PCT/ US2010/ 049979 4 of work stations along its length. As

displayed in Figure 1, the sheet material being processed noves fromright
to | eft twoaogi4tdee machi ne system 100. [0022] The machipoe/Usyehamid0 nmay
use a first sheet material 102 which #my be provided in bulk as a roll or
web. Accordingly, the term"sheet" is not 5to be limted to the source of
the material or howit is delivered, e.qg., the sheet naterial nay cone off

a roll and/ oroferk statidrisealbg its Géngth Wels displaped |raS|gbee dethevstiesd nasterial
i ndi vi dual sheets. The first sheet materjal 102 may be fed into the machi ne

system 100 arREIRGPERFSESEHEQES; TERIE r%&'%tfthf%f’pﬁhédﬁ%h%? sysigedPObased,

belt- based, he t se of
a wheel - base sys! ﬁ'h Iternﬁ(?gg t?y or addc? L?é%ﬁflht%fﬂ'e%ew%ttéﬁiﬁ?])g \QﬁgtHem 100
may use sheetmayberprat/ldebnrmbutkeas beolpoewpbi Moedrdindleg, t“nlerteth‘eleebtbcmhcatl ni ng
s a8 U B AR Rl B ol S TR
the pattern ajek ?rﬂsher‘?él rﬁBFcBﬁ‘t@c?}fF?'r@ﬁ aR@ekK 26 din tllréff&rrm B aWtPas Rleinks of

cups, cont ai ners, p ates, clams trays, bags or bever age cont al ner
hol ders, anorasg e deh\eere{:l (aszsqil‘vtdmf shegtss Fr@etflramtaetamateoal /sy h&)fedosed

of a eneraII erlal di ty. and, bei ca abl e

bei ng bont o bRamARe sirent 108 SpatfaHshhE vatall Sremaatdng BREESSror
exanrpl e, but tWOé\AJHe'éI béé'edi Bbel Bhbed sbresthereddrd hcé@?st@y P@;uﬂ@HECt ed from
a variety of paper, such as Kraft paper, cl ay-coat ed" news board, white-top

liner, f:éﬂt ail lt%%ﬁ‘fﬁtﬁ usseef @ ydleettbsed syeiens uhkemelively ar @sdiionstiydhe
material s sgétgnﬁ“itfo l?r?e)} ﬂ?@%ﬁ‘%et rﬁHFe*P.a?ﬁlpecgtt r@é?pofpf’r%[ﬁr}gﬁ%@sjﬂgv"at er

or fluid reS|s anc e printing on se

mat eri al . Thefirfal seed@ba@nmgtsabstafatelrﬁatéﬁImmdbeemdmmacmnemlmhey
materials or Ty be conpostabl e, bi odegradable, or a conbi nati on of these.
ug

[0024] The firk& W@é@oﬂ\é&r@q {9 mapy H@%a@@géﬁmédf%?x?@m%rbuiﬁg to a first
work station IH d thei ﬁ%'a?e% cU@kih Hf‘bﬁl@é}nﬁ%lw Réulgtgﬁé%l&g;r ation,

whi ch coul d y- passe mat er i oes no gated.
For exanpbe, fohexdmpmt, blaokis of tcaps pcort2idens \plates) a:Jdm sheﬁleutrays,d:fagstmam The
steam may be applied to the dest sheet ﬂgeterial 102. The first work

station 120 SR COMRINRG SOI0ERr 8GR0 O "Pol | . The corrugating roll nay
shape the fir@pp2sjeernEair&drlet hltelidl 02ma§ DeSorlbodtd6Sa Genélaty St The

material having some rigidity and being capable of being bent or scored to
facilitate bending along determined lines. For example, but not limited to,

20 the sheet material 102 may be selected from a variety of paper, such as
Kraft paper, clay-coated news board, white-top liner, containerboards, SBS
(solid bleached sulfate) boards or other materials. The material may be
treated, such as to provide increased water or fluid resistance and may have
printing on selected portions of the material. The first sheet material 102

25 may be made of recyclable materials or may be compostable,
biodegradable, or a combination of these.
[0024] The first sheet material 102 may be conveyed by roller 108 to a
first work station 120. The first work station 120 may be a corrugating
station, which could be by-passed if material 102 does not need to be

30 corrugated. For example, the first work station 120 may include a source of
steam. The steam may be applied to the first sheet material 102. The first
work station 120 may also include a corrugating roll. The corrugating roll

may shape the first sheet material 102 into a series of waves or flutes. The



WO 2011/ 041201PCT/ US2010/ 049979 5 first work station 120 may al so i ncl ude
an applicator which may apply a securing or bonding naterial to a side of
the firstweheato4smmtieri al 102. For exanpl e, the applicat ecTrnmsygoloe4@7oret eri ng
roll applicator with a trough containfng a securing nmaterial, such as an
adhesive. The trough may be 5stationed near a corrugating roll such that
the adhesive is applied to the tips of the waves or flutes generated by the

corrugating rfiptl workdstatioron20 Inyayalsalihdudebn\egpyicatohevhierconalyrgppigpberi al  may
be applied by spr_a%/i ng, brushing, or otherw se. For exangl_e, an 2£)rpl | cat or
may apply theSSesHENg ohgopdingrnaienisy iaspsida eighedirglheehmatedaloh02. Heor j 1 st
sheeting mat ety ; ' stant or
intermttent %&@p&%ﬁ%&a@ﬁgéﬁ’ﬁ%ﬁ??ﬂnr@gferlsg??glggﬁﬁéﬁ{)rs\,%%raqg?@gses of
securing mat exangininDes seeLyingnapeatal ,esuch asegn hdhegipei dtelisougbminay behe
applicatop or_ by nmoving the first sheet terial 102 relatjve tg the
Sprayer. PoosSpHeEckiRata Ay tEia il st Bl theGonsriF ePpied iRiifesiRe, a
15t her mal i ngyfltRé Wil eBRr @lted ger%ra@d"@\}tH@é&Fd%ﬁtﬁg%llP%@‘dit%%lly_BPr exanpl e,
those with securing properties. For exanple, the Securing material may be a

starch adhesiarigmaiv ®theurig nagnay 0e2ep yepaying aresngadr my be
aliernativednyh ingimeeniad b fieckb breishe

delivered to tﬁe aggl 'gcator froma Iil.ne 1223 Wnilch mag orniréi n?tel%t a seed

condi tioni ng Oa{ %NYJ o) PLEFINP ’Q{]i%ﬁ)'%ﬁﬂ Vrﬂ%pwé%? ﬁﬂ' tersi Pfay be

preni xed w t yBa@EAg ittdnté assedl of eiiidst SRéétthgamete?af 1R AtTHe s grh R frodm thl3 2

before or during delivery to the applicator of the first work station 120.

[ 0027] ThadOf i rapPlisasMawbe epastanber mtgrmidentaist mey freafeirokerlissond sheet

mat eri al 104,..f - e C - ' 25t o
TR er) o 1001k GRSy SR SSEL, A 8- S ol g ethal 88 2010
l'iner, may beapptiedgdmbeinghiee bibpltateheeby madvirg thle firf6Pshpettrhatesielc102 ng

material resulting in a two-|ayer sheet material 126, such as single-face
fluted sheeti"BRUNS QHRAPTENCE gure 1, C. If the adhesive is a

d_ . . h H . | i !
seed- cont ai nippGpsfincThySechify piRchafby SRR FBNEI An ddboife .

single-face flute eetl ng, contain’a layer of s
second shbet thatrealiintulatddg meteridl, omgthiee neateriaieor cantingd)dorff exahplehdeise

material 102 ich may be a fl utlgd nedi ym, Al ternatively,, the second sheet
mater i al 104 MHUSERHEIO POPOLiRSe F QrXGTRIP, (h65aSH) "% RAEHA MAK b8 4 ayer of

seeds therebef¥R&Mdnesive, or any other adhesives.

[0026] The securing material may be delivered to the applicator from a
line 122, which may originate at a seed conditioning and preparation station

20 132. The securing material may be premixed with seeds at a seed
conditioning and preparation station 132 before or during delivery to the
applicator of the first work station 120.
[0027] The first sheet material 102 may be incorporated with a second
sheet material 104, for example, by pressing the second sheet material 104

25 tothe first sheet material 102. The second sheet material 104, which may
be a liner, may be secured to the first sheet material 102 by the securing
material resulting in a two-layer sheet material 126, such as single-face
fluted sheeting as shown in Figure 1, C. If the adhesive is a seed-containing
adhesive, the two layer sheet material 126, e.g., single-face fluted sheeting,

30 may contain a layer of seeds between the second sheet material 104, which
may be a liner, and the first sheet material 102 which may be a fluted
medium. Alternatively, the second sheet material 104 and the first sheet

material 102 may not include a layer of seeds therebetween.



WO 2011/ 041201PCT/ US2010/ 049979 6 [ 0028] A seed-containing two |ayer sheet
material 126, such as a single- face fluted sheeting, nay exit the machine
system 1080and/gooon to further processing (e.g., die ceCcriusg)i0puemsi ng,
folding, etc.) into the desired finalé6product. Alternatively, the
seed- cont ai ni ng or non-seed-contai ning two-|ayer 5sheet material 126, such
as a single-face fluted sheeting, nmay be further processed by the machine

system 100 aqJ0028Fri hesbdaetomainiriiPRa] Eyer shesttmartiar 126, suthi #ha Bhig de

seed-cont ai ni ng or non-seed- containing two-layer sheet material 126 may be
conveyed to dacedfeied saaeting ﬁtalycﬁi('tltl?@ maqjﬂén%é?ﬁiﬁﬁ‘ WO0 red o htorfstheny

i ncl ude an a u Sﬁ}? as a
seed- cont ai ni ngbgﬁﬁ (é(@ % eri a gﬁq@ %tdqﬁqui{h%r(?%"’e% eeting 126,
whi fh may be rodgtte-Altereativaly,ede sbedtoamgaumﬁgrormmm coMelmm)twaﬁwrl may

a a securing. materi suc asasee-cna | securi teria to
TP Y o onh’ oAt I EHAI26, 3R ple GnoEHaCcuiachyaeleRe SHE RBBeTwhi ch rray
be the |iner p?bﬁ%s t} ﬁmérﬁﬁcﬁlﬁb%g@fen%h@@tds%s%?lﬁed'ﬂe’icﬁ/(/nat'Ve' y or

additional ly, | cat or ply a securing material, such as a
seed- cont ai m[ﬁgzs]acuﬂ'hag;heat martenlal wbuchmaay beﬁeeslkmmtalnmgewn reon-3€ad-si de of

coat i ng mat or GOSN oK GTENe g Vealy B EHP 128 THsuh s b9 N oRap SO he

securing mat ejth@dn 180, TRceeohd mﬁﬂkst@ﬁo@ﬁ@tméﬂncﬁﬂﬁﬂérh )éSlec?aQorf\F)hlcﬂxa”m e a
hot-nel t adhesive, starch-based adhesive, natural polynmer adhesive,

cel | ul 0sd0bageay aghlysa gecurgigumatars, emhtasga gesg- coataimﬁgtseguu&g majenaler ,

ol 0 by spbayls O B uRP Bt Bpebitkefeg JineRGHeL 08 sTRAC A B Cat o

may be a troufizeting! FHonleRgmplel I8€ GpplicktoMiiagrdly a Beeuting reenaly stich
stationed near the roll which feeds the paper into the second work station

130 such t hatas h&eeeeaniavynawesHiing maée@@pqmqeponﬁéh@ebmaé¢rlalﬂé)4vvaves or
flutes ge”erastc‘?é’op?het%l gétréigéétfn@% Whi h“@ £ eGP b Ehe o,

applicator may app the securingmatéri a spraying it onto a side of
the fi rsﬂ5sheayem6mmgr1|26| Alﬁétnam&alysecaddltlehaw ithg) apPlceter maly ab@dy ar bot h.

Create by okerPaaAGS EEHApEgch dBirsseest CaN P e Soui TSRBat Y bBr T
Cre! T " e e MO0 U B P SBlf Lo 79
may be an adhesive, a coating material, a finishing material, or otherwise.
For example, the securing material may be a cold set or a hot set adhesive,
20 for example a hot-melt adhesive, starch-based adhesive, natural polymer
adhesive, cellulose based adhesive, glue, hot melt glues, cold set glues,
binder, polymeric binder, foams, and etc.
[0030] The securing material may be applied by spraying, brushing, or
otherwise. For example, the applicator may be a trough containing a
25 securing material. The trough may be stationed near the roll which feeds the
paper into the second work station 130 such that the securing material is
applied to the tips of the waves or flutes generated by the corrugating roll.
As a second example, an applicator may apply the securing material by
spraying it onto a side of the first sheeting material 102 the second sheeting
30 material 104 or both. The spray from the applicator may be constant or
intermittent and may create broken lines, stripes, dots, or ellipses of securing
material. Designs and patterns may be applied by moving the applicator or

by moving the first sheet material 102 relative to the sprayer. The securing



WO 2011/ 041201PCT/ US2010/ 049979 7 material nmay be prem xed with seeds at
one or several separate seed conditioning and preparation station 132

bef ore orwodunimgizmel i very to the applicator, for exanpl ecTiusec@uoginwoas | i ne
133. [0031] The two-| ayer sheeting nmat@rial 126 may be incorporated with a
5third sheet material 110, which may be a second liner, for exanple, by
pressing the third sheet material 110 to the two | ayer sheeting 126

creating a thmeeriabyely sepdntiged aithi segdshxeinermtsovierdl skpdratbseedeferred to
as a single wall sheet material,. Further processi n%a_rray be perforned to add

anot her f | ut &PNSHIORINGARD RFRREABHON RPN SkideReiofenor fiyindhdeldiery ixthene

t hree-1 ayer ngﬁ%@,qub%,xﬁb[@é@pggséi% #@33}_9 addi tional securing materi al

| ayers to optl y create’ a seed-cont ai ni ng sheet material.
[ 0032] The t hi[0@3theeTheurwverlapdr shE@tingymaterieot@®eey od ircaporatad Wwthfd at

mat eri al pavi some, rigidity and bei ng capable of be]j ng ben r scored to
Fac 11t at 8 btk 36581 BAGA(LPnVHS MPNES & ROk o7 SR G sheet
15materi al 13&e§§}ﬁ%@ﬁ’e tHinpdfedtac&elibNelo EﬁtFPu%rtwoflﬁ{/ereéWégﬁihg 12¢ cra@ling bm t ed

to Kraft paper. material may be treated, such”as to provide Incrteased

wat er or fl uitdraeekiyst aeedcani@iniay shagemptdarial 134 also wderwed telaparsingles of t he
material. Alterpatively ar ditionally, the third sheet material 110 nmay
o composed drALIeegatiedo I i CorTsing Aimpe RS I POLanBkistr

20pl astic, palua®sheét AR SnothEFMeS SHdet Thothat GtEePlto GReTRiraal At seel- t he

f or egoi nﬁ@ and the like. The third sheet material 110 may be nmade of

recycl abll@ negostaiaing roatefia) usiag csigiinnehpeeuring vatefichtrmsre to eptienallymbi nat i on

o {hsee, Ol TapiRRTRd, MUKSLE A0 430 My 2| am et or, e ayers

appear ance 020032] r eFHbtthing seestmattiad il M) NYayBE kagipdgedwif ergerlerallfat
tenperature during the | am nation process may be oBti m zed to nmaintain seed

integrity andnﬂ‘i%ilabb@Vi@@!‘SﬁmﬂaﬁigiG'ﬁy ﬁﬂ@@le@iﬁ%@a@%@@f pigreent or gcerasiiode
CIOTRLES o SEETRRL Rty SOEERARSEY LS o9 SIAECRIbRg el e aYers
envi si oné8. Theteriahdl0 semdbe simghe-facedineaepgr, fgr exdraplesbutmay limiteddaveyed to
final pr ocesskrg psalf)cerr]. af%esrﬂgteetriiap%ay be treated, such as to provide increased
water or fluid resistance and may have printing on selected portions of the
material. Alternatively or additionally, the third sheet material 110 may be
composed of corrugated cardboard, chipboard, SBS, metalized paper,
20 plastic, polymer, fibers, composite, mixtures or combinations of the
foregoing, and the like. The third sheet material 110 may be made of
recyclable materials or may be compostable, biodegradable, or a
combination of these.
[0033] The second work station 130 may be a laminator. The layers may
25 Dbe laminated which may improve the structural integrity and appearance of
the resulting seed-containing packaging material. The temperature during
the lamination process may be optimized to maintain seed integrity and
improve germination fidelity.
[0034] Figures 3-8 provide examples of greater detail of some possible
30 arrangements of the layers of sheet material and layer of seeds. Other
configurations are possible and envisioned. The final seed-containing

packaging material may be conveyed to final processing such as sheeting



WO 2011/ 041201PCT/ US2010/ 049979 8 the final seed-containing substrate, die
cutting, renoving the blanks fromthe sheet material, and folding the

bl anks i nwo 2a1ffa4mmh product. [0035] As di scussed above, eeturseog/onmveri al
used in the process nay be a seed-consai ni ng adhesi ve. Seeds may be added
to the adhesive at a 5seed conditioning and preparation station 132, or at
several of these kinds of stations. The seed-containing securing materi al

may then be Ithadied] ’seémc@mta&mm 'sulaé.tmtef@ue Ayting, caiiov Mgt thetbiankshfeer the
material. [0036]Figure 2 is hart which illustrates a possible

sequence of ei%%@%@”@'h@@r@?'ﬂ@& thﬁbﬂ@r}@t'”%%@@@bprﬁﬂ%trl al may be | oaded
into a machi Qggéﬁfysmf& &FSSQH%‘B%v@ogec@tn@‘?ﬁé’fe"gﬁg%g@d ﬁ}fh@ Ser@é(séjr% ppl i ed

to a side of irst seet materr a ecuring terial
may i ncl ude dmedseed-coatainidg(=ihesive. Bdats mby meyadoredsteche edihesiverat & i r st

sheet materi al at block 220, which . m rea a two-1l ayer sheet.  material.
The twool By erSesRancitining and RSP alP AL o8 tS. ahal Ya(e vt RS KSle@ss t o
be br acessed dggho, THERHAShiaRi® Sutlr GRMBILRR) HThE BRkBsaasiagBhed) | ot

bl ock 260. Alternatively, a securin rial may be applied to a side of
t he two- Iayeramiheatorrﬁmmpllaatlomto ttl%@eezmteﬂrale securing material may

contain seed two-1a eet teri cont ai n seeds and y exit
t he process tslgoggleprgo (ae{l hg&“ﬁ} |Ilug€éte§lﬁpo§9é%ﬁ§@upp8%o | anks,
assenbl ed), 6évehaE§6f<th%Qﬁ6£P]odAlA ﬁi‘é’t‘%hé&) dhatetidl %éﬂbé'&%ed”ﬁfoeé nfdchifRy be
secured to the first and second sheet naterials, bl ock 240. The sheet

mat er i al 10seeysteranat @@@IuZOQgArmO@lrmglmawab@avrt@aaradlewoa sidaioifer which

eed- cont ai nithg Siearfetidf pEPRRk 1B, e Seo phodblEfed by iPBebSEEt &7y
printed, di e K¢ecokb(shEey)ataldriammidlyanksecirad edihetist shéetrhawfiab & block
[ 0037] For exanple, the resulting sheet nmateri al é_@be further processed

such as by apAa0, MiGMayreaisn rsbaplaatesfal pdorAYorgyen ifed from t he
heet teri f | bl ock
Shect ot 9 5 IS B 508k iy 1

cont ai ned5holptanted,atiatcat, rfemoskeddrotn btdnksshsddmbledyat bbocka2@0er wi se) may be
made of one oy nore |ayers of one or nore of the aforene thoned mat eri al s.

Where nul ti plfdtaragiévaly. ﬁ SeRUTENG RPteL|ak MAYRF PRENEHIRA BElE Qithe qwo-layer

sheet material, at block 230. The securing material may contain seeds. The
two-layer sheet material may contain seeds and may exit the process to be
processed (e.g., printed, die cut, removed from blanks, assembled), at block

20 260. Alternatively, a third sheet material may be secured to the first and
second sheet materials, at block 240. The sheet material, seeds, and
securing material may be treated by a laminator which may secure the seeds
to the sheet material, at block 250. The resulting seed-containing sheet
material may exit the process to be processed (e.g., printed, die cut,

25 removed from blanks, assembled), at block 260.
[0037] For example, the resulting sheet material may be further
processed such as by application and subsequent removal of packaging
blanks from the sheet material and assembly of the blanks into the final
product, at block 260. The final product of the process (which may be, e.g.,

30 a cup, container holder, container sleeve, clamshell, tray, or otherwise) may
be made of one or more layers of one or more of the aforementioned

materials. Where multiple layers of material are used they may be joined,



WO 2011/ 041201PCT/ US2010/ 049979 9 such as, but not limted to, being

| am nat ed, gl ued, or otherw se fastened together for increased strength.

[ 0038] Fi gwoeofl/i4itoust r at es one exenpl ary arrangenent of pegarsoianasheet
material. In this arrangenent, the resulting seed-containing sheet
Smaterial 300 includes a first sheet material 102, a second sheet materi al
104, and a third sheet material 110. The second sheet nmaterial 104 is a

single vvaI I fduah ambet hal limitde td, ivelrig Rintinbtednykiedabr dherivsedablentead
mat eri al g[ E-flute or Fflute? and the third sheet nmaterial 110 is a
singl e waII fipgethepfasingneased skeagthkr af t paper. In this exanple, seeds 310

TRy e secur 38038PC! PEfe Rt ol RBniBI G Ringkierind Sk, spaond sheet

materi al 104 process, e see are mxe into a
securi ng nat eshieat rrBalérlaIm:lly thie aalmmlgembrﬁ ahehresilting esedfcontanihgrstices heet

terial 102 bef d,.sh terial 104 hered to the f t
heet  mat Br i dATaiepALI00 RSHaRA {158 SEsHTECHIEA AEng SeBetH PRESIEPBALI 312
under neat h_t gyhigkys, mem@mtweﬁ@wh@gem ShaoraRBEI 04 402 The

securing material 312 may par or co t he space between
the flutes 3isinge waileﬂeftImlatedahﬂn@fmsarsheethatamlﬂﬂZnﬁaéllum rrmmralu(elg 110 may

then be appli 0 t.her of th fluted irst. sheet terial 102
W th a seour irdulscRbr o) At T Rudlsier saihE ™ b eiRanglisha o

[ 0039] Fi gur e aidrial SuchlRK@dftgRpend mxtﬁmé@wmér SESHEIR B bes §&6lFe@nd
sheet material. In this arrangenent, the resul ti ng seed-containi ng sheet

mat eri al 1800 batyeen rhhﬁp fiess sheeempiarial 19R@ed thatseepad sheet matrsiadd@dnd sheet

mat eri al 104, c rial
1041 s a si ngt ML RES S e BBkpS BB lon g nked RERERFTMETha{E

fluted 25mat e3128Im4yebg apphéd tdlﬁedfutEs bf tltteef)rst sinskttrhatetibl 102 bbfet that eri al
110 is a single wall flat materi al as Kraft paper. ILn this exanple,

arrangenment oY¥eCPRd sheebatariali194tip ag@@[ﬂ%"%@?\ﬁé@ﬁhﬂ% matedal, fSet materi al
102 dthe t ds 310,
an e Igééétﬂlﬁ[s@% B SHEL Rln g@&url r¢5%{|§?§%&ﬂ§8ﬁ%atﬁ b sfeds

whi ch are m x securin ter e applired to the flute
tips 31415in ttehweealﬂbtgs 3B et thedtutedhendterialet023 18he seclrotgrmaidral 8d42ur i ng

i al cl | ed | |y, [
ot or | 2l 312 WY PBBIR o SPp el THESShACE tsdvasain Muchi B SRR e or i o
102 and the” thidtcheE! THBHRFY Shedd Aete PR TAPHRBSETHIPRIRLYIAGT 10

[0040] Figure 5 illustrates a third exenpl ary arrangenent of seeds and
side of the fluted, first sheet material 102 with a securing material that does

or does not include seeds.

20 [0039] Figure 4 illustrates a second exemplary arrangement of seeds and
sheet material. In this arrangement, the resulting seed-containing sheet
material 400 also includes the first sheet material 102, the second sheet
material 104, and the third sheet material 110. The second sheet material
104 is a single wall flat material, the first sheet material 102 is a fluted

25 material (e.g. E-flute or F-flute), and the third sheet material 110 is a single
wall flat material, such as Kraft paper. In this example, arrangement of the
seeds 310 is to secure between the first sheet material 102 and the third
sheet material 110. During the process, the seeds 310, which are mixed into
the securing material 312, may be applied to the flute tips 314, in the valley

30 between the flutes 318, or both. The securing material 312 may closely coat
the seeds 310 or, alternatively, the securing material 312 may completely fill
the space between the first sheet material 102 and the third sheet material
110.



sheet material. In this arrangenment, the resulting seed-containing sheet

mat erial 500 includes the first sheet material 102 and the second sheet

mat eri al WwO4p11oermti ng a single-wall arrangenent with tireTameas/ns®wcured to
a bside of the first sheet material 102. The second sheet nmaterial 104 is a
single wall flat material such as Kraft paper and the first sheet materi al

102 is a fluted mterial (e.g., E-flute or F-flute). In this exanple, the

seeds 310 ar §06n0] i efigupe 3 iBusieatod atthﬁdbkémpla?z%@ﬁan@@hﬁfrit@f sééds aRdring the
process, the seeds 310, which are mxed into the securi n?ﬁ material 312, may

be applied 1G®"&et matenig): dn thiparangement;the roaylting seedweskining shegt es 318,

or both. The | ; i : %@é Y. GSls

alternativel yr',ﬁﬁf(;e\'r'/@r ??? mﬁésf}‘]QFﬁi% et \;[vgﬁeérjltéﬁéule‘lﬁ%@%y%i% cr e%ﬁ%g a snooth
out er surf acemaferiabt04, argatireg arsiradle-3vl. arrdiebhémtguitrethe séddsssecatred tamaf ourt h

| [ ds 310 heet ial, | hi,
T angonaft . SO0 BB S SRRIeEaN10 ni g SRR SherlrPErEbaBAinel udes a
first sheet @ﬁ@é'v@éll fﬂéiﬁnat%riﬁﬁéiﬁwasgk%ﬁ? Rﬁﬁér%rﬂcﬂheﬁﬂﬂg’f Seﬁé\yglrﬁat%hhrﬂo? aeet

materi al 110. e secon sheet material 104 is a sin flat materi al,
the first sheefutedtreatesbl (0@., Esflutefdr bt-Batepatlethialexgepde,, the-seeds 10rare

F-flute), d the third sheet r ial 110 j i ngl L1 fl
ZOma'tJ e(rai) al ?nsqpcﬂll'gggo IIQ;SA(F?S OggﬁeﬁgE grr[‘uéé%ﬁpgteé@lai%?'e, 'uﬂﬂg%g%m%&ceggg%@ecur ed
bet ween the sreeBSB1D)aMicHBiEMbRID ikRAthensbduRfg rhatedasSrEImapbedpplied 10, and

the first sheet material 102 is |ocated on a Side of the second sheet

mat eri al 1Qﬁ4 topho Jutectiny M tinéhe Makey kefmeenthe diuied 313,r boik. A§et he
o ook . . gt ori k. 312,
e Seappl | o T5oing tedd0 2 RN SuRelflopthe deRBaRF Bl SN, ™

fromthe firstalleheetwesn ¢ Mited 318 crbatiraes ghiotyh waterrsuaiacd b2 seeyrind osel y

coat the seeds or, alternatively, it may conpletely fill the space between
the second sHB@erigh$t?ial 104 and the third sheet material 110.

[ 0042] Fi gure ﬁph‘ll]n“tsﬁlfgg}ré% i%étiétéé‘g%ﬁﬁ@'e%bﬁpﬁr&f\ag%?ggﬁ{erﬂfof 38E0s 39¢0 30and

sheet materi arrangenen resu contarning Sheet
mat eri al 1300 antcshekt snatefial sih thisestangenegntathel@3dukling seeslecomaingigestieet

terial 104, at Lpng. i ngl e-f terjal, with th d dt
S do of the IMASHELAGBINGHAS S Srst Bhse! MR A0hce SRE8R RREEITAICENS i a
single wall f{gf an¥Q Jér%%?r%é’ﬂﬁ%ﬁ’ﬂ%??ﬂﬂé Qéﬁfoﬁﬁé‘et’?ﬁé@ﬂ?ﬁ!%@%@ as Kraft

paper and the first sheet materital 102 is a materi a E-flute
or F-flute). dimglehvall featangtieaal, theefissé sdeet3hateriat 10B ¢ adldtedmateriai(ég..of t he

scond, shect R At ahRd, SAEI L B T EE HIE s LB ™
al t er nat ppel Ymateeiaf, isuch iR aeastpe? 1 Onahrad)idhpla, SEsdisutb Sechred ace of
between the second sheet material 104 and the third sheet material 110,
and the first sheet material 102 is located on a side of the second sheet
material 104 opposite from the third sheet material 110. During the process,
the seeds 310, which are mixed into the securing material 312, may be
25 applied to the side of the second sheet material 104 that faces away from
the first sheet material 102. The securing material 312 may closely coat the
seeds or, alternatively, it may completely fill the space between the second
sheet material 104 and the third sheet material 110.
[0042] Figure 7 illustrates a fifth exemplary arrangement of seeds 310
30 and sheet material. In this arrangement, the resulting seed-containing sheet
material 700 includes a first sheet material 102 and a second sheet material
104, creating a single-face material with the seeds secured to a side of the

first sheet material 102. The second sheet material 104 is a single wall flat



securing material 312. [0043]Figure 8 illustrates a sixth exenplary
arrangenent of seeds 310 and sheet material. In this arrangenent, the

resul t i ngveeed/m@ont ai ni ng sheet material 800 includes aPCITnskoivlemo
material 102, and a second sheet matertial 10104. The first sheet materi al
102 is a single wall flat material and the second sheet material 104 is
also a single wall flat material, such as Kraft paper. In this exanple, the

seeds 310 ar enakecial sdcthes Weeft phper and gie ﬁﬁsEeheet&harénal 102% arfidtdche second
sheet material 104. Durln thngrocess t he seeds 310, which are mxed into

the securing Thatesial @ 9352 QUt&ﬁrpl'Péﬁ'st,ﬁ)‘taﬁhqle’ttbeéef§§l369 e anmdied| r st
sheet materi gp tﬂ@%lo%rofathé's%oﬁ’é shéét rﬁgfé?%‘ﬁﬁﬁ?ﬁét fﬁ@é@éh@% frdpd thel figt Securing

material 312 nay closely coat the seeds or, alternativ may corrpl etely
fill the spaca&m%éh%emlaltm fThes seowing mbtdriee 312 msay slosely ovat dre séedD2 and

th heet | .104. 00441 Fi 9
ety o B bralna iy e e eeRaS 3uP draniTtoa saieih SHiss AR RS consumer

products. Se%—cgﬂﬁgaﬁé‘tbﬂg $Hps, tubs, bow's, and other itens may be
manuf act ured by applying a seed-containing securing material 312 to a
prefornmed corf0Q4dkr &awre Brillysiratespavghexetpanysartangamsntind seadpBdl t o a

cont ai ner - wr appj chi ne, T seed- cont n curin erial

o aopl e cot ksTBraeBn | IlGisaTrangeror R, e st R et P bR Ee By
nozzl e, gl ue msRriaP80E irludisea ARRISheat Mlatédll A0Rhan@utsHcdAd heetnihteri

cont ai ner 900 which may be secured to a nmandrel 904. The pattern of

seed- conflfli n.m;t sEreifiist ghaet watesial 492 israsingle walli fialnatedalgnchibheesaoondof t he
contai ner Oshrgfe Aldt n%ﬁ‘al%4ﬁ@%|§o°8's‘ir¥g@é Wall%%%g%eﬁgﬁaleéﬁm)%gKrgﬂt?@aggrndrlﬁl i

may be spun an dirréctton achieve a

desired patt ehig exanple, Hei S’@ds 3@ dredseduredt betwaseh thiedfirst dtwet material
[0045] Alternatively or additionally, the applicator 902 ma m)ve rel ative

to the cont ai {iZandthe seeand et matedal 104 Javting e pocessd Iseedaei@s el s

904 b ded
w0 2011/ 04120 e PRI B8 S el a2 P R e a2 e e
by machi 6. 'Emneafﬂn@ﬁ}ét sieaet materinh®02 ona sidecof @G geond isimeeemateridie

eeur i ng. mat o 1a SER e malesil 31 AareDBSBY A Ty SP et LAY,
cont ai ner 90%agesmﬁme I R84 paRY LRhFEerP Ry Arst RNl P &iReEne0mERIRI I ve to

t he applicator suc as by rotation. As an exanple, stripes may be
applied to tHOZand the seepndtwals otiderancond rsheet maﬁ@IaiﬂM cator 902 conbi ned

et B bR e Bl A i BRE FAE s288L | o2t
dots, or2gl | igsesinl dPBimePWrbdSctiR B eld-cRRaihR@ cups, tubs, bowls, and
other items may be manufactured by applying a seed-containing securing
material 312 to a preformed container 900. In this example, the method may
be adapted to a container-wrapping machine. The seed-containing securing
material 312 may be applied continuously or intermittently via an applicator
25 902 such as a nozzle, glue gun, or slot die applicator onto the outside of,
e.g., a container 900 which may be secured to a mandrel 904. The pattern
of seed-containing securing material 312 may be manipulated by movement
of the container 900 relative to the applicator 902. For example, the mandrel
900 may be spun and/or moved up or down or in another direction to
30 achieve a desired pattern, e.g., spiral, dotted, lined, and the like.
[0045] Alternatively or additionally, the applicator 902 may move relative
to the container 900 to achieve a desired pattern. For example, mandrels

904 may be arranged on a rotating arm 906. A container 900 may be loaded



10by constant spray fromthe applicator 902 conbined with side novenent and
rotation of the mandrel 904. [0046] The applicator 902 may be attached to a
i ne 908 wibi2zoti/mxezo1del i ver the seed-contai ni ng securi ngpomiuseéialo4®1®, for
exanple, froma seed preparation and ¥ xi ng station 132. After the
seed-cont ai ni ng securing 15material 312 has been applied, the arm 906 may
nove the container 900 to a different position where the cup may be renoved

from the mandsrgd tfhe mandré|eod rmenoaw)sbmlge féebby m@mmea Th@ armt9os mbed,
doubl e-wal | container may be forned by inserti n% the contai ner 800 into an

outer wall. TREV@Hiecronianer 989 rexpiase & MeermltsAi s 0% dl hr2BPkeRl9T 90810
[ nto which thgagaphai ORferOBr S0 %lduﬁ%@é&%&h&@éﬂl'3"19%‘?hé90h{a'i%b%rat es

a cross sectiona an exenp tai ni ng contai ner
Al t hough Fi gl909 nﬁmdvin@maiat\mtoahblmutain@wﬁml Tee martdreld!ﬂ41lrriag asty

coat cont i ninavehidesiBine: 3HB iatve I Feadtidaur S, RusS wagpotionn out er
val | 1004. Thes hARKEmM |stdO2ra gBeh@pmré@ttaltﬂ@rcuém.a%%eqinoaem@ﬁforned

contai ner 900 such as in Figure There may be a I'ayer of seed-containing
securing nat fitag ampnczatble%@eambmd wrhl@robaﬁomallmo\zeraadt ofrtéeamaredrehaw 1004.

[ 0048] Addi ti or aI ernatiyv ed cont al ni o nat eri al
501017 may bel BHIELA AN ThgOpIReGn 90 My SRS RTE PR e

bl anks for CLméateStbr@Ré@ﬁne@ﬁ%@%ld@ or@l%)é‘és oauf@arhelswmé@hzgesela Bmed hei r
final conformation or form 2011/ 041201PCT/ US2010/ 04997 049] After

a final pPodutconstan sesanfreenthe aricatan902cambingd Wit Ede aovaneriieald | or

tray has bee g% y plant the itemin a flower pot, in the
yard, in a ggpk?g%q oﬁﬂ%t her#mélgéeo‘{n[ioow] For instance, Figure 11 illustrates

a cross secti[0046] tl’Fﬂe@ﬁpﬁCatﬂ)ﬁbe%éﬂBéatt@Ul@@d &sadinel908wehichssyTbl ed with
t he cont ai ner 1000 Thi s ure is neant to be illustrative and not
liniting. Theldiypr tgsans- @@%ﬁmswmg&mt%@hmn@r exagle i eesees

press-forned layl outer wal |
1104 may hav r%ﬁéfr;aﬁlgg acé%l)gla%hgﬁc? Zn%fﬁ\éﬁé% ggcel‘i%%azhlﬁg\nse%su ating
mat eri al 12116nakyiab812ppkibeentapibd, therserm 9aema1;oma>06 the bentairtezr900a0e 1104,

and/or to a surifgace 1102. bet ween. t he inneb f ace 1 d t he 0L1ter face
1104, such a< fiffergntingsdionwheredheyp napy v‘?efemﬂYQ rom e mandrel for

further processing. For example, an integrated, double-wall container may
be formed by inserting the container 800 into an outer wall. The outer wall
may be preformed and located in a cavity 810 into which the container 900
20 may be inserted.
[0047] Figure 10 illustrates a cross sectional view of an exemplary seed-
containing container 1000. Although Figure 10 illustrates a liquid container,
it could be any container, such as a cup, soup tub, a pop corn tub, or
otherwise. The seed-containing container 1000 may have an inner wall
25 1002 and an outer wall 1004. The inner wall 1002 of the container 1000 may
be of a preformed container 900 such as in Figure 9. There may be a layer
of seed-containing securing material 1012 between the inner wall 1002 and
the outer wall 1004.
[0048] Additionally or alternatively, the seed-containing securing material
30 1012 may be applied during the final processing steps, such as when blanks
for cups, sleeves, clam shells, trays, are being folded into their final

conformation or form.



I nner face 1106 and outer face 1104 do not necessarily contain a space 1102
t herebet ween. [0051] The insulating nmaterial 1116 which may or nay not
contai n swedsi/bs®much as an expandabl e material, may beprapplisc@d/otd7an i nner
face 1106 of the outer wall 1104 in as inactive form The inactivated
insulating material 1116 may be applied as a thin filmthat does not
materially alter the thickness of the outer wall 104. Applying the

i nsul ating me0EAdRI AltdPatiinat peduesisiieheds 4 bentaiier! cugldontdifdr sregvel so

mai ntai n the pri ntability of the outer face of the 20outer wall 1104.

[ 0052] The secd@MAgeler didy1asneenused. an endUsek mﬁlgj Airiitdhe deminsflowpen

used, may be cﬂrlgqh(\rg yf8 qn%gggr\%h + SfkRvisBesti ci des, nitrogen fixing

bacteria, spores ors Thi s may decrease the cost of

maki ng the pr[ogBO] aRor myar&iesmgunegelamﬁsgte][tes 3&fr6$$/89¢tldﬂ50fﬁg\e/\htdmi%rpﬂaﬂﬁUCt in
consuner 5pr0 ucts neant to be use Wt 00 | terrB 5 |1 e varl ous
erbod nenbs. oFiingarh g s8R aR BN Hasdhe Sepiamar 1800, DUS kieeR: ¢ o

those of ordifasy: Bkid ﬁluétﬁﬂe\}éﬁ]ﬁd ﬁottlnﬁlttlng‘ﬁl hel ge e %i Witlan

i npl ement ati ons are possi at are w Re Thventi on.
For i nstance,castaper,dér exarepleod passsifaspleayteay, IGnS(IlJ]Datubl, guaémllobe\mlagél ect ed

i n the bel ow cl re |re cific aorder of _ex on,by the way
they ar e pr e<araner.  fs Ster it FEEMayitiavg At ok s LS &5 ot bl 52
exenpl ary suGhcé h4b4a¢9|1 ’thI‘éﬁh? %at@héffﬂﬂ“ﬁ]a§tbé0§pp5@d tBQh@iﬁﬁ‘Fé#tfé*é’e or the
steps may be executed in a erent order.

2011/ 041201 POT108s e OV B4 $aceo1 104, @nafavgo alsurﬁacaaimbewmhhﬁaamerrfang a

cacsi ng o f 1 roeriE et ac® {17 sQen ASE SR RbT b e uBPTE hko: ne
system the fihnetfasbeg0ermidesutal fdvavi 100t @b nbeastedsapilystairain agpags Ng a
first securi nﬁ material to a side of the first sheet material, the first

securing mat X102 (EFRNGIWPAG: seeds; appl yi ng a second sheet materi al
t d f , t
0,3 £hle of fobef | The AT EPLEIL AERHLEA Bl 8, Bpl Lot bopigiheqlice

product. 15 such as an expandable material, may be applied to an inner face 1106 of the

outer wall 1104 in an inactive form. The inactivated insulating material 1116
may be applied as a thin film that does not materially alter the thickness of
the outer wall 104. Applying the insulating material 1116 to the inside of the
outer wall 1104 may also maintain the printability of the outer face of the

20 outer wall 1104.
[0052] The securing material 312 and the insulating material 1116, when
used, may be largely free of fertilizers, pesticides, nitrogen fixing bacteria,
spores, or other growth factors. This may decrease the cost of making the
product and may also increase the safety of using the product in consumer

25 products meant to be used with food items.
[0053] While various embodiments of the invention have been described,
it will be apparent to those of ordinary skill in the art that many more
embodiments and implementations are possible that are within the scope of
the invention. For instance, steps of a method as displayed in the figures or

30 reflected in the below claims do require a specific order of execution by the
way they are presented, unless specified. The disclosed steps are listed as
exemplary such that additional or different steps may be executed or the
steps may be executed in a different order.



2. The nethod of claim11, further conprising: m xi ng the seeds and
the first securing material at a preparation station of the machi ne system
15 3. Thwormetimaedoeof claim 1, further conprising: POTAISRO 10i0My79 he
seeds and the first securing materi all4before | oading the first securing
material into the machine system 204.The nethod of claim1l1, where the
second sheet material is applied to the side of the first sheet material to
whi ch is applCleaiM®e first securing material. 5.The method of claiml,
further conprising: 25applying a second securing material to an exposed
side of the fjrst [ r: C heet rkal_ ying a
third sheet H%ter#gﬂﬁ$h0@§£ﬁ§g®§ﬁgug@£§F%%gq%g¥%ﬁﬁgﬂpgﬁgﬁgﬁgfiﬁgﬂtre first
sheet mat eri dlevetdige sontaimér séwaprisingeri al and the third sheet nateri al
resulting in a second fin sheet material; and 30 rqcessingslhe second

final sheet mat eri%ssiﬂgt%%lfsr‘i@hﬁﬁh@lat%f%ﬂﬂeta.S gfbmaterial-processing
2011/ 041291Pgﬁ56’}§3@%gé@ﬁ%%8fﬁ3§ s@me@h%a‘f'@r‘iﬁ%vﬁfg S é&‘tg/o YfsL.e the second

sheet materi I's a single- face corrugated paper board conprising fluting,
and where the firsapphgogeifirgt sedueingahaiesiabiopd sl afrhe Hiestsheet ofatedmd, fir st

sheet materi }1 Lro twhi ch the seclcmdI aheet terial is applied. 5 7. The
met hod of cl dNfESt SRGHFRY (rieral Qeluding 36695 naterial is an adhesive. 8.

The method of cl aigpplyingaedeRohBesheehfidifalits a%igé of e fasssedQagieeai ve. 9.
A nmet hod of manufacturing a seed-containing material for a food or beverage
cont ai ner, cdepuliisgmya first final sheet material; and

10 processing the first final sheet material into a final product.

2. The method of claim 1, further comprising:
mixing the seeds and the first securing material at a preparation

station of the machine system.

15

3. The method of claim 1, further comprising:
pre-mixing the seeds and the first securing material before loading the
first securing material into the machine system.

20 4. The method of claim 1, where the second sheet material is applied to
the side of the first sheet material to which is applied the first securing
material.

5. The method of claim 1, further comprising:
25 applying a second securing material to an exposed side of the first

sheet material or the second sheet material;
applying a third sheet material to the second securing material,
laminating the first sheet material, the second sheet material and the
third sheet material, resulting in a second final sheet material; and
30 processing the second final sheet material into the final product.



passing a first sheet material into a machine system the first sheet
15material having at | east two sides; corrugating the first sheet material;
appl yi ng wofnrigi41®ecuring naterial to a side of the firecraseab/omaveri al ,
the first securing material having mwed therein a plurality of seeds;
applying a second sheet material to the side of the first sheet material;
20 and processing the final sheet material into a final product. 10. The

met hod of cl &.m 9, Thhmeehddhef dlains b, eheesd th@é@idndlsheetmeﬁéMIleafsam@e-
corrugated paper. 25 11. The net hod of clajm 10, further conprising

appl ying a sé‘é%@nSo%%ﬁeﬂr@?H%tb@@r%riomﬂﬁwgé‘%'ageané“ﬁ\@r%ihfi W@t \S??lérﬂn%heet
t | t heet
material or rﬂﬁte?%?%%ﬁlgg%t% 6Jf the fipst sheet Q%t;eﬁgﬁﬂgyWﬁ‘lﬁh%% BeEshghee

material to the seco eet 30mat er am nati ng
the first shesteetrataterialis apbhaedsecond sheet material and the third sheet
material, _resulting in the final sheet material. WO

2011/ 041281PCT/ US2010/ 049979 16 12. The method of claim 9, where the

securing mateyial Fiie MmeMic 6fciBm® 8dwhdRetHe st sdctiring rBidiRfisodn
manuf acturi ng a seed-containing material for a food or 5beverage contai ner,

conprising: adhesieassing a first sheet material into a nmachine system the
first sheet material having at | east two sides; corrugating the first sheet
material; applying a first securing material to a side of the first sheet

mat er | a: ;  10agpl yiTre meesPorciaine ¢t wheketHerddiadiveie Ss@ectpbasde first sheet
mat er 1 al ;
adhesive.

9. A method of manufacturing a seed-containing material for a food or
beverage container, comprising:
passing a first sheet material into a machine system, the first sheet
15 material having at least two sides;
corrugating the first sheet material,
applying a first securing material to a side of the first sheet material,
the first securing material having mixed therein a plurality of seeds;
applying a second sheet material to the side of the first sheet material;
20 and

processing the final sheet material into a final product.

10.  The method of claim 9, where the first sheet material is a single-face
corrugated paper.
25
11.  The method of claim 10, further comprising:
applying a second securing material to an exposed side of the first
sheet material or the second sheet material;
applying a third sheet material to the second and third sheet
30 materials; and
laminating the first sheet material, the second sheet material and the
third sheet material, resulting in the final sheet material.



applying a second securing material to an exposed side of the first sheet
mat erial or the second sheet material; addi ng seeds to one or nore
sel ect ed woamitdaeogr oup consi sting of the first and theprseaseaosemayi ng
materials; 15applying a third sheet meterial to the second securing
material side of the first and second sheet materi al s; | am nating the
first sheet material, the second sheet material and the third sheet

mat erial, resif.tinthe methdd obdlasinOeivhers the sdcuriagdnatediabss sigrdthbagéedal
sheet material into a final product. 20 14. The nethod of claim13,
further conpradiesye ni xi ng seeds into the first or second securing material
at a preparation station. 2515. The nethod of claim 13, further conprising:
pre-m xi ng seeds and the first securing nmaterial before |loading the first
securing mat erd.al A nmeihodhef maciifactusys b aeedidnidisingenbtetiabford moohar3, wher e
the second sheet material is a si.nal e- 30 face corrugated paper board,

wher e t he2cor?QY§RHEICHABEE PRI 8% pri ses fluting. WO
2011/ 041201PCT/ USZLR({A v shéet bterHI i8R haenpk s tha firdHett he

first and third sheet materials conprise liners, thé nethod further
conpri si ng: dppleyiahpawng lat lefst deasiaeg; material to one of the liners;

adhering a fourth, fluted sheet terial to the third securing material;
5applying a fourt rFoéFéJ@&ﬁPﬁsh%ﬁESégﬁﬁﬁ{?‘ék‘?r * fourth, fluted sheet material;
adhering a fifth ssiingatisi sdcuePihaRriabtcda kideast the firdtesheetridieridll ut ed
10 applying a second sheet material to the side of the first sheet material;
applying a second securing material to an exposed side of the first
sheet material or the second sheet material;
adding seeds to one or more selected from the group consisting of the
first and the second securing materials;
15 applying a third sheet material to the second securing material side of
the first and second sheet materials;
laminating the first sheet material, the second sheet material and the
third sheet material, resulting in a final sheet material; and
processing the final sheet material into a final product.
20
14.  The method of claim 13, further comprising:
mixing seeds into the first or second securing material at a

preparation station.

25 15. The method of claim 13, further comprising:
pre-mixing seeds and the first securing material before loading the

first securing material into the machine system.

16.  The method of claim 13, where the second sheet material is a single-
30 face corrugated paper board, where the corrugated paper board comprises
fluting.



sheet material; and | am nating the first through fifth sheet
materials to create a double-wall sheet final product. 10 18. The net hod
of cl ai mwW@,20omnan®1t he securing materials are starch-bagetd/tsdiesuoses. 19.
A container fornmed froma sheeting caorfprising first and second sheet
15materi al s adhered to each other in a sheet-material -processing machi ne
system and a first securing material applied to either or both of the

first and secihd sheemetdceof clbitn 18hwherctive firgt ard ditdaéhdwvnatgriaisxed
therewith a plurality of seeds. 2020. The contai ner of claim 19, where the
sheeting f ur tIRERPTISSEre e method furt@rea{aPEERY T i ng material applied to the

first, sheet materigloiifo M Se8ntho Reatrab erodlrin@lflers, @ third sheet

mat eri al adhered t e~ correspon Irst or e second sheet material.
25 21. The cont aiadherioy acfoairtm R0tedvéineret nidierialdo dinel trsttesdcurmigematdrial;

conprises_a corrugated paper board _ havi glutin n re the first
secur ng it or 1 ol SEVRRP BT FerHa G e hee flt tulkeEemerieptt o
which the second shgRling® ffth shedtsmafpial ééimpﬁQinP?azl-ineThS te@Metef claim
20, where the container "forned conprises one selected fromthe group

consi sting ofsheetodieralinand cup, a single wall cup, a plate, a container

sl eeve, a clamshell . and t.ray 11/ 041201PCT/.US201.0/ 049979 18 23.
A cont ai ner forrregarfntl Ny tgﬁé'égtit%ouﬁgﬁﬁﬁ] %???g:maqe”% tpic'r%%te% @Qelgbnd sheet
mat eri al s adhgsipshdet fdacprorfueer along first sides thereof in a

sheet-materi al - processi ng machi ne system 5a first securing materi al
| ocated BBtween the first and second sheet materials; a second

securing mat :{é.f”" 'ﬂ%orlrfe%c} 8r 48 39 RMErStrdSsdtlurhBmbtetisils e dfignsecond
S, an

sheet materi
based adhesives.

19. A container formed from a sheeting comprising first and second sheet
15  materials adhered to each other in a sheet-material-processing machine

system, and a first securing material applied to either or both of the first and

second sheet materials, the securing material having mixed therewith a

plurality of seeds.

20 20. The container of claim 19, where the sheeting further comprises:
a second securing material applied to the first sheet material or the
second sheet material; and
a third sheet material adhered to the corresponding first or the second
sheet material.

25
21.  The container of claim 20, where the second sheet material
comprises a corrugated paper board having fluting, and where the first
securing material is applied on the side of the first sheet material to which
the second sheet material is applied.

30

22. The container of claim 20, where the container formed comprises one
selected from the group consisting of a double wall cup, a single wall cup, a

plate, a container sleeve, a clam shell, and a tray.



a third securing material applied to the second securing material; 10where
one or nore selected fromthe group consisting of the first securing
mat eri al wodotimgimecond securing material contain seedspCTA®2010he9cont ai ner
of claim 23, where the second sheet n@terial conprises a corrugated paper
board having fluting. 15 25. The container of claim24, where the securing
material is a starch-based adhesive. 26. The contai ner of claim24, where
t he container for ned conpri ses one 20sel ected fromthe group consisting of
a double wall_cup, pl ate, a container sleeve, a clamshell, a bag, and a
tray. 23. A contalner ‘formed from a sheeting comprising:
first and second sheet materials adhered to each other along first
sides thereof in a sheet-material-processing machine system;
5 a first securing material located between the first and second sheet
materials;
a second securing material applied to the second side of the first or
the second sheet materials; and
a third securing material applied to the second securing material;
10 where one or more selected from the group consisting of the first

securing material and the second securing material contain seeds.

24.  The container of claim 23, where the second sheet material
comprises a corrugated paper board having fluting.

15
25.  The container of claim 24, where the securing material is a starch-
based adhesive.

26. The container of claim 24, where the container formed comprises one
20 selected from the group consisting of a double wall cup, a plate, a container
sleeve, a clam shell, a bag, and a tray.



