WD 2007/ 062265 PCT/ US2006/ 045622 PROCESSES FOR

FI LM NG Bl ODEGRADABLE OR COVPOSTABLE CONTAI NERS
WERI0DBIRYS CLAI M The present application cl ai msP@F/US2006/§45622

to U S. Provisional Patent Application No.

60/ 740, 149, filed Novenber 28, 2005. FlIELD OF THE

I NVENTI ON Thi s present invention relates to nethods

for film ng bi odegradabl e or conpostabl e containers,

and as well as the containers formed by such nethods.

In particular, the invention relates to nmethods for

filnino blodgoradable or Col oostgPIe contalners t hat
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plastic, polystyrene, a ls are presently
used in enornous quantity in the manufacture of
articles such as containers, separators, dividers,
lids, tops, cans, and ot ' terials. Mddem
processi ng and packagi n@ﬂ%@ﬁﬁ?@@ﬁ%ﬁom a wde
range of liquid and solid goods to be stored,
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being protected fromharnful elenments, such as gases,
Nor60540/149, filedNoverites 08/ T3, SNB, verm n, physical
shock, crushing forces, vibration, Ieaking, or
spilling. Many of these materials are characterized
as being di sposabl e, ppi pAGHFYSEANVIMETION | €, i f any,
functional biodegradability. For many of these

products, the tinme for degradation in the environnment
can %rpréﬁéhd@ﬁlﬁronevfém%em uietwds Herh fijming  biedagradable or
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housands paper an astic
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PCT/ US2006/ 045622 2 apprOX|nater 5.5 mllion tons of
paper is consumned, e j ' i als,
whi ch represent s%&]‘?gha%ﬁwqu}?iwm{}&ﬁ&gnnual
donesti c paper production. Packaging materials (e.qg.,
papévatealpentioas gapgrl papérboarflPphastic) poMestyrghéSdd &fen metals are

presently used in enormous quantity in the manufacture of articles such as containers,

separators, dividers, lids, tops, cans, and other packaging materials. Modern processing
and packaging technology allows a wide range of liquid and solid goods to be stored,
packaged, and shipped in packaging materials while being protected from harmful
elements, such as gases, moisture, light, microorganisms, vermin, physical shock,
crushing forces, vibration, leaking, or spilling. Many of these materials are
characterized as being disposable, but actually have little, if any, functional
biodegradability. For many of these products, the time for degradation in the

environment can span decades or even centuries.

Each year, over 100 billion aluminum cans, billions of glass bottles, and
thousands of tons of paper and plastic are used in storing and dispensing soft drinks,

juices, processed foods, grains, beer and other products. In the United States alone,



netal) are all, to varying extents, damaging to the
envi ronnent. For exanple, the nmanufacture of
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hazardous chem cals and starting materials, such as
benzene (a known mutagen and a probabl e carcinogen).
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materials which undergo a more rapid breakdown than non-biodegradable products. A

product is considered compostable if the speed of this degradation is such that the

product will degrade within a period of less than approximately 24 days under normal

envirommental conditions. Achievement of products made of compostable materials

which also meet a variety of needs, such as containers for products in a damp or wet

condition, has posed a significant challenge.

One solution has been to make packaging materials out of baked, edible sheets,
e.g., waffles or pancakes made from a mixture of water, flour and a rising agent.

Although edible sheets can be made into trays, cones, and cups which are easily



and too fragile to replace nost articles made from
conventional materials. They are also overly
W@ g2 to noisture and can easily nold or PEDURPOS®IS622
prior to or during their intended use. Starch is a
plentiful, inexpensive and renewable material that is
found in a large variety of plant sources, such as
grains, tubers, and fruits. Starch is frequently
di scarded as an unwanted bypfoduct of food processing.
Starch is readily biodegradabl e and does not persi st
in the environment for a significant period after
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liquids within the container. However, these coatings

have other characteristics that nake them poor

cangicfat Bsblfcatios O/, "W 03830a8@b{bAELSE RSt 2| ©003), and
cor%e?sggr?clligg rL?S' Patent Nos. 6,878,199 and 7,083,673 to New Ice Limited, discloses
methods for preparing biodegradable or compostable containers produced through the
use of a pre-gelled starch suspension that is unique in its ability to form hydrated gels
and to maintain this gel structure in the presence of many other types of materials and

at low temperatures.

One of the major hindrances for the widespread introduction of starch-based
biodegradable or compostable containers into the market place is their inability to
contain liquids for any practical length of time. To solve this problem, many types of
liquid and/or vapor retaining coating have been tried, including silicates, polyvinyl
alcohols, cellulose derivatives, and a number of commercial coatings for paper,

waterproof box coatings and waxes.



These include residual taste, residual odor, residua
color, oil-like filnms on hot liquids, and with sone
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cost. Other constraints include the |ack of
bi odegradabl e or conpostable attributes. Filns have
| ong been used to retain |iquids and so are candi dates
for coating biodegradabl e and conpostabl e contai ners.
Many films share a conmon sh6rtcon1ng poor adhesi on
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hot foods. or
enhanced adhesion of the film to the substrate.

It is a still further object of the invention to provide methods for filming
biodegradable or compostable substrates useful to hold products at varying

temperatures, including high temperatures.



beverages. Any suitable nethod can be used to filmthe

bi odegr adabl e or conpostable containers. In one
wepdodeazent, the filmis a liquid and can be appl/Usmp6/045622

for exanple, by spray coating, dip coating or

painting the filmonto the surface of the container.

In another enbodinent, the filmis a solid and can be

applied, for exanple, by a vacuum A heated

bi odegr adabl e or conpostabIeSContainer i s provided,

wherein the tenperature of the heated container is

approximately the nelt tenperature of the film The
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exanpl e, may range from about 50 to about 200C. In

one enbodi nent, the nelt tenperature of the filmis
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containers can be forned frompre-gelled starch
suspensi ons nai ntai ned at | ow tenperatures, as
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Thd-inglttte@peaite BE thd filnBthyaee Rl MHd¥ar bRahpPR, Ra§$8ile from about 50
to albrc%te E(g()%%n 'In one embodiment, the melt temperature of the film is higher than the
boiling point of substance to be held in the container. For example, the melt
temperature of the film is higher than the boiling point of water, i.e., 120°C. For
example, the melt temperature of the film may be about 120 to about 190, or from
about 145-170°C. The suitable temperature may be selected based on the container
and film used. In one embodiment, the heated container is within about 5, 10, 20 or

30°C of the melt temperature of the film. In particular, the heated container is within

about 10°C of the melt temperature of the film.



In one enbodi nent, the biodegradabl e or conpostable
container filmed according to the present invention

w0 goopoeteced by a process involving (i) form nRCHUS2006/045622
gel | ed paper starch suspension from approximtely 5 to
10% paper pulp by weight of the pre-gel,
approximately 5 to 15% starch, and approxi mately 75
to 90% water by weight of the pre-gel that is
mai ntai ned at tenperatures between 0 to 60C, (ii)
adding to the pre-gelled starch suspension a dry or
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molding the homogenous moldable composition with heat to form a biodegradable

material.

In another embodiment, the biodegradable or compostable container to be
filmed according to the present invention is produced by (i) forming a pre-gelled paper
starch suspension, the "pre-gel", that is maintained at temperatures between 0 to 60°C;
(i) adding to the pre-gelled paper starch suspension a dry or damp, homogeneous
mixture containing at least wood fiber, or wood flour having an aspect ratio between
approximately 1:2 and 1:8 to form a homogeneous moldable composition; and (iii)

molding the homogeneous moldable composition with heat to form a biodegradable

material.



conpost abl e contai ners by applying a heated

bi odegradable filmto a heated bi odegradabl e or
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container is approximately the nelt tenperature of

the bi odegradable film It has been shown that the

heating of the container prior to the application of

t he bi odegradable filminproves the attachnent of the

filmto the container, solviﬁg a problem known in the

art particular as it relates to starch-based

bi odegr adabl e or conpostabl e contai ners. The present

invention also extends to the bi odegr adabl e or :
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containers made by the processes disclosed herein. [

In particular, the present invention provides a method for filming a
biodegradable or compostable container which is suitable for holding heated contents,

such as hot foods or beverages.

Any suitable method can be used to film the biodegradable or compostable
containers. In one embodiment, the film is a liquid and can be applied, for example, by
spray coating, dip coating or painting the film onto the surface of the container. In

another embodiment, the film is a solid and can be applied, for example, by a vacuum.



a polyester, polyolefin, polyacetic acid, polyethylene

or copolyners thereof. In particular, the filmmy be
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BASF Ecoflex(r), having a nelt tenperature of about

145 to about 170C. Any bi odegradabl e or conpostable

container can be filnmed according to the present

i nvention. Suitable biodegra%gble or conpost abl e

contai ners include, for exafple, starch-based

containers. In particular enbodi nents, starch-based

containers that are fornmed frompre-gelled starch

suspensi ons that are nmintained at |ow tenperatures,
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to 60C, (ii). . adding WO 2007/062265 PCT/ US2006/ 045622
usagl. 1 Iy engeenphedingent, the haatrdgpnéaingran avitvn abeptys, 4P, 2hAp30°C of the
mdOERPEARAY DI MR CTICSAMELRE, Be h&REd SntaRECIsRAIN Gbout 10°C of
starches to form a honbgenous nol dabl e conposition;
thegpelt (gmporatuppeithadilmhe hompgenous nol dabl e conposi ti on
with heat to forma biodegradable material. In
anot her enbodi nent, the bi odegradabl e or conpostabl e
contExianplest of frétablei filmsdingbuierblpdegredablder prrapestable films with a
[ ' [ | o0l N .e-gel | ed
el MBIt 0T BLAIERE et {90 CR ARG, B i e, for exampte,
a pealyedten, nedyaitfit,e ppbraattior esidyepolpethylend wr606pclymeis thereof. In

dj ng..to.the pre-gelled er starch suspension a dry
Pt e’ FotBh st o FERAP S RO FIRPAE PRBySyTotfuch as
BASIECoflexi®, Waoihgfd st tdapdragiraof sse 45 tRdbout beoseen
approximately 1:2 and 1:8 to form a honobgeneous
nol dabl e conposition; and (iii) nolding the
hompgsn bidsgratihisla Wbrec aaFaRadild icohtaet tah @Rt filrRed @EdBraing to the
bi odegradable . materjial. I.n yet another enbodi nent,
preseRd H?V&&B@P-ag‘ﬁaﬂf'@e oPiodegradalis prie copwesiabler copfainers include, for

example, starch-based containers. In particular embodiments, starch-based containers

that are formed from pre-gelled starch suspensions that are maintained at low
temperatures, as described below and in PCT Publication No. WO 03/059756
(published July 24, 2003) and corresponding US Patent Nos. 6,878,199 and 7,083,673

to New Ice Limited, can be filmed according to the present invention.

In one embodiment, the biodegradable or compostable container filmed
according to the present invention is produced by a process involving (i) forming a pre-
gelled paper starch suspension from approximately 5 to 10% paper pulp by weight of
the pre-gel, approximately 5 to 15%, starch, and approximately 75 to 90% water by
weight of the pre-gel that is maintained at temperatures between 0 to 60°C; (ii) adding



filmed according to the present invention is produced

by (i) formng a pre-gelled cellulose paper-nodified
W@ e@robe2slispensi on, the "pre-gel”, that is mi PCHUS®O6/045622

at tenperatures between 0-60C, (ii) adding to the

pre-gel a dry or danp, honbgeneous m xture containing

at | east wood fiber, or wood flour having an aspect

rati o between approxinmately 1:2 and 1:8 to forma

honogeneous nol dabl e conposiPion; and (iii) nolding

t he honbgeneous nol dabl e conposition with heat to form

a biodegradable wmaterial. In particular, the .
to theepifetglied darh snepcasipd finear dempchomOsPwAYs srixture comprising

LNl el t R e
ok U2 AR Rl tnegto 2 3 R fedPls ARIR  Shibasiops and (i)
maldingr the chamegenbes ndldablareonyivaision withdasal o dorm a biodegradable
In&&%hrectly from conpositions, such as starch-based
conpositions, using any nolding method known in the
art. The term "container" as used herein is intended

to i.nclude any, article ecept gcl.e, or vessel .

ut'i I8P, STEpagimet. thes BRRERRIEOIS a5 SgRGRable container to be
filped tabeutting, to e Sis@RIiNGeion30 Prdd¥0eRbP (i) forming a pre-gelled paper

PCT/ US2006/ 045622 %p vari ous Lygis of producgs or o
staggl} SPENI9Th theu cRrRge! b thet ibmantaed gt EpPerabygs Rfgveen 0 to 60°C.;
(iiPQUEINaS therMELRIIEd -papBesiatdiC sepefibeS @fy 8 @amp, homogeneous

contal ners include, "anong ot hers, boxes, cups, "clam
migfEe ccentaining at legg vped fibsr.Areyood; Saps hayipg pa aspegtirahia between

appRoxfRately #2€8nd & ?@lfom)%eﬁomoé&f%ﬁ% lA85b18 VoGhosiliohK and (i)
cartons, bags, sacks, carriers for beverage )
meldingathg drognoggneissmoldable eempeyiton [Wits heajttpafggm a biodegradable
mBay4l opes, or other types of holders. In addition to
Integrally formed containers, containnment products
used in conjunction with containers are also intended

Lo A B AT o AL i o v
filpad tacbowlitsg tawthepeesnt canshitioni i gprodoedi by i) fitrenisg las pre-gelled

any ot her. product used in packaql ng,, skori.ng, . . .
e S e e I
ternpgratiresvbdtiween 0-600Ct dinaddindso Useprehid aidry dridanis hdmogeneous

."drg or daqg" efers ég.a solidcignEoEiLion t hat can
migHIre gputamipg ahicaplewigg dibep orgped foby badng japyaspetfatio between
appixehateBl t 208180 168 B For150 |2V BothSgdiRWud enold886 .codidsition; and (iii)
quuq% §£)|I ui d |n.LE§400nposLL|on,|s not sufficient
mQ'gingcthie JOMOLERP SO EIRP LT eYidshea topform a biodegradable
m#ASNOSI pSMicular, the pre-gelled cellulose-modified starch suspension includes

virgin cellulose pulp and waxy potato starch.

Definitions

The term "molded article" shall refer to articles that are shaped directly or
indirectly from compositions, such as starch-based compositions, using any molding

method known in the art,

The term "container" as used herein is intended to include any article,

receptacle, or vessel utilized for storing, dispensing, packaging, portioning, or shipping



As used herein, the term "honpbgeneous m xture" refers

to mxtures of solid particulates, solids in a liquid
w@ 2007062265 | i qui ds or suspensi ons which are PCT/US2006/045622

substantially uniformin conposition on a nacroscopic

scale. It will be appreciated that m xtures of

different types of solid particles or of solids in a

liquid carrier are not honngﬁﬂeous when viewed on a

m croscopic scale, i.e., e particle size |level.

Containers A variety of containers can be filned

according.to the present jnvention, inc

VaBPUHEBPRARBIUSH ForRiBuE ABckiding bat net &mlféﬁcmn&oé and beverage
pr&ﬁﬁs') CS‘ﬂ:é%\’ﬂid’ eR4APEE-J7a%eH coliAediRIaR, @nf¥ng others, boxes, cups,

onpostabl e containers. Non-limting, repr esent at| v
"clémaﬁﬁﬂllés Jars, bottigse iplaes ehpwis,otm@s SdEbhs @ses omgost@bd:aé boxes,

fmggxyggaéd;%e ghﬁ_dagt gg %S, @agggﬂ rkgg%lﬁr!ge containers, dishes,

egglcantdros lideﬁnaﬁvsyxbmeﬂnms,eor mthexouypesr of kaldesr dhmdbition to integrally

e ence, 007/ 0622 S2006/ 045622 ..11 |.n one
rl;nrso Cf)ntam IS, ct*chn axggﬁpgpﬁog‘% {:s) uss ”f‘ |°PW§‘8G%%I& 8\?@' ?fﬁltelsers are also
inteddedptoebe [rtcludeﬂvwr’thimthei defirmitiore dcditainerfet Bach articles include, for

i nc i,n a) formn re-gell ed arch sus si on
exiRSle. TS e SOt BRGNS, VEARRErS CURGHng Jne gRgiippisnsils, and
anP eSHeE Hrédfed $sedpPirefRicREdidg Detoree) Biffingk, poRionddlli &Gving, or

to theﬁ‘g@ﬂﬂg eI | ed starch suspension a dry or danp,

dispgnsine U WHRI A ONEHR%Tai ni ng at | east wood fibers
havi ng an aspect ratio between approximately 1:2 and
1:8 (width: len th) to forma honbgenous nol dabl e
conpysisef dgreinthe tam sy or dgmphéefn@ﬁe@e%d@nmoamnéhat can be
dry; YRQA del ABisMok Ry at g&r%rél&f With wQﬂe gﬁ‘%ltﬁer solvents may be
container. I'n anot enmbodi nent , e container 1o be
usdd. | rhid @t difnlgquid lnhtbe mosw@sition mwmttsuﬁﬁclmst fooneteas a carrier
0 (a) formng a first
beﬁegﬁggﬁﬁgﬁ%ét@r%gﬁsﬁ%ﬁs| on that is maintained at a
| ow tenperature, for exanple, pr ef er abI y 0- 600C, nost

pr ef er abI bet 0- 40 t her
P B Ry B i ol MiRiErs BTt RRires of solid
paieplatesi mmctsl in 4:1RuiddartieB) hqxadseecsusbemee;ng evhiell asé atldiantially
and/or a native starch

unﬁ(gﬁ grgﬁclbragé%l% g @ macroscopic sca}e It wﬂtl %e appremaated that mixtures of

different types of solid particles or of solids in a liquid carrier are not homogeneous

when viewed on a microscopic scale, i.e., as the particle size level.
Containers

A variety of containers can be filmed according to the present invention,
including biodegradable or compostable containers, and more particularly starch-based
biodegradable or compostable containers. Non-limiting, representative examples of
starch-based biodegradable or compostable containefs include those described in PCT
WO 03/059756, and U.S Patent No. 6,878,199, the disclosures of which are

incorporated herein by reference.



(c) adding to the pre-gelled starch suspension the dry
or danp, honobgeneous mxture to form a honbgenous
wordodabd2es conposi tion; and (d) nol di ng t he honPQENR086/045622
nol dabl e conposition with heat to forma
bi odegr adabl e contai ner. |In another enbodi nent, the
container to be filnmed according to the present
invention is fornmed by a process involving: (a)
forming a first pre-gelled stlarch suspension that is
mai ntained at a low tenperature, for exanple,
preferably 0-60'C, nost preferably between 0-40- C
( b) InPre pgbpdigraniche woudiner toebesfibmed dawording avibepresent
inRARGCE AAMLOLDSINERD ,ARRIEX! Mt el y 1-2 and 1:8) . a
seconcf pre-gefled starc SL%pensn on, and/or a native
starch to forma honobgenous m xture; WO 2007/ 062265
PCT deu0BE0UDE 22! led 2tafd) suapetisian that ishraiptatnegielt Lo

e s TR AR o sl AR BRI T Gn (o)

mol di ng t he honbgenous nol dabl e conposition wth heat
t o f{ragding toithel pra-aelddl starco sispension aldny ar d@ap] Kdrogeneous

ehod A iner ,to. be filmed according to .
iSRS B i M QBLE ABEL taSiniin 5y 3 T belsen dpproximately
1:2i anddl:§ (wigtth:(lepgthp tarfomp hqmiczepohs fblEdbA EdmBOHHRGNR Shen

(the pre-gel) produced from approximtely 3-10%

pot go h. by [ f_t re-gel and .

app?égxpﬁ)géﬁégyﬂgop é@%%g{i/\%lt%errmg@ab\?%icé)ﬁ'fpogﬁmlnhg’lﬁ‘r &effefo form a
biodegradatiiaconthmepr e- gel | ed suspension i s nmai ntai ned at -

| ow tenperatures, for exanple, preferably 0-60 C

nost preferably between 0-4Q C, (b) m xi ng together

wooth tidwhes eatbotiimetit, (iavomaindn i@ HREBImERbEQrdRERC e present
inv@HtPc{noiXi nat e(i)e{ 1:2 and 1: 8% . a pre-gelled starch

RLP AR PO A RERTST SRS oxi nat el y 15% cor n

suspe

st a(a) hfotiashgrai Gt paé-gbiel BiafctShspeAiEn ARRY AXLBHSY at a low

85% waf er 2%1 |g{}t of thegﬁgre- el, and a native
temperaiug, {‘F&P‘ ?iﬁ'ﬁr e13Bly G 2P framasy pedernbby, between Grdp &

spe@)f medhk Yiogetheh v n ' f t:he

honggenousgn%)lgdagl gv&(éonf%ggi ?Iisgﬁ{u?g?lgg%lg\r,\%(%g%% rfhg between
appsoxigiiely 1:2nAnd §iSech fseenid pre-3elBoh giatcht suspenmiah dudyor a native

statR @ RSrmPd hb B BIRIEAAUS. Mol dabl e conposition)).to
forma hom)geﬁeous m Xt uT e;

(c) adding to the pre-gelled starch suspension the dry or damp, homogeneous
mixture to form a homogenous moldable composition; and
(d) molding the homogenous moldable composition with heat to form a

biodegradable container.

In another embodiment, the container to be filmed according to the present
invention is formed by a process involving:

(a) forming a first pre-gelled starch suspension that is maintained at a low
‘temperature, for example, preferably 0-60°C, most preferably between 0-40°C;

(b) mixing together wood fibers or flour (having an aspect ratio between
approximately 1:2 and 1:8), a second pre-gelled starch suspension, and/or a native

starch to form a homogenous mixture;



(c) adding to the pre-gelled potato starch suspension

t he honbgeneous m xture to forma final honobgenous
wordodabd2es conposi tion; and (d) nol di ng t he honPQENR086/045622

nol dabl e conposition with heat to forma

bi odegr adabl e contai ner. |In another enbodi nent, the

container to be filnmed according to the present

invention is fornmed by a process involving: (a)

formng a pre-gelled paper sfarch suspension that is

mai ntai ned at low tenperatures, for exanple, between

0-60'C, preferably between 0-40'C, (b) adding to the

pr e-@¢kldidgaphe ;ﬁé-«’geﬂéﬁ suaﬁqhempmum theyd 8T o:d@éfp, homogeneous
hono e eous mxture co i.nin | east wood fi bers

MR Y OJPP%\ pecEen i E}% lGee P"%{Bﬁ%m mately 1:2 and

1: 8 (aw slblding &ﬁgtmmb%enbgg %aldagréogsxﬁugsﬂﬁomﬁbh&t to form a
corrp03| t i on; 7/ 062265 PCT/ US2006/ 045622 13

bipdogrags) W@‘ 3P honbgeneous nol dabl e conposition with
heat to forma biodegradable container. In other
enbodi nents, the container to be filnmed according to
t he Ipraesmﬁc empedime, t@ chmm toybeafipned eseording to the present

1nb£h\£f2>|n‘{§ﬁ9meﬁﬁ%/af$1fo%§“s€in St pre-gel | ed paper starch

suspensi on t nt ai n d at low tenperatures,
f or @xalephing betprewmslled 6@@@11 puspkusiai| {thd eprecgel) produced from

apgﬁo%gmgtel)é ?)l g?; éé)t?%r %t%%ﬁt V\gt (%" I ber gel%tdga:p%oigl@atg}deO 97%
wiateB)y waight af mﬁ pmeges Tsaﬂtﬂ(as )hetp?e-fg@fléﬁl suspensigr nﬁﬁiaﬁltamed at low

BB S OB Mong UL Ot patrge b besedh 00

homa@.ge nﬁusngmbgkabéle WRAPHBerksi G ;ﬂoﬁﬂ héeihg @l difegt th€o between
enous_ nol dapbl e _conposition with heat to forma
apr ¥htabile ¥ht kfherd Pis-selledestorcly sippepsionproduged from

appRIMiAhREf 159 l@@rrf 'sia.'i@fj (BF QRN e biReedly ﬁﬁ% proximately 85%

I nvention is formed b a process i nvol vi ]:g
wateh By weight pf thequpizsh agfi SrieHve seprbrderorrapiRiel aprzaximasely 50-70%,

0 t
or,gggﬁég)éﬁz?ﬁ%}]g EZ;%(J@ Agggﬁt SQ%I%B %g hwe(lga& &ﬁmgg{%n?égew@s moldable

composition) or approximately 2-15% or, more spemﬁcally, -5% potato starch (by
weight of the homogenous moldable composition)) to form a homogeneous mixture;

(c) adding to the pre-gelled potato starch suspension the homogeneous mixture
to form a final homogenous moldable composition; and

(d) molding the homogenous moldable composition with heat to form a

biodegradable container.

In another embodiment, the container to be filmed according to the present
invention is formed by a process involving:

(a) forming a pre-gelled paper starch suspension that is maintained at low
temperatures, for example, between 0-60°C, preferably between O—40°C;

(b) adding to the pre-gelled paper starch suspension a dry or damp,
homogeneous mixture containing at least wood fibers having an aspect ratio between
approximately 1:2 and 1:8 (width: length) to form a homogeneous moldable

composition; and



approxi mately 5-10% paper pulp (by wei ght of the

pre-gel), preferably about 5.9-8% and approxi mately
wQ 2009862268t er (by wei ght of the pre-gel) such PEEUSI00€045622

pre-gelled suspension is maintained at |ow

tenperatures, for exanple, between 0-60C, preferably

bet ween 0-40C; (b) m xi ng together wood fibers or

flour (having an aspect rati o between approximtely

1:2 and 1:8, preferably betwden 1:2 and 1:4), native

corn starch and native potato starch to forma

honogeneous m xture; (c) adding to the pre-gelled

pot &)omsiding hthsubpmngérmous heoldeblegesrapotstion xwith eheat a0 form a
- f us nol dabl e conposition; and (d)
bloﬁg‘%?%glptgﬁ@gﬁ&?mgenous nol dabl e conposition wth heat
to forma biodegradable container. In other
enb nts I mat er i can be added to
the?%’ If ?%B?‘ismef‘gs ftg? fie f%@eﬁ%o@@% 3¢CQr@ing \ip) the present
inv2aHo Q&B&ﬁ&i Eﬁa/pk&?e@Qﬁ{vQWZ 14 (i) waxes, fatty

al Cgfﬁeé o% phol i pi ds or other high nol ecul ar wei ght

bi 0 Hffekﬂgs st de-gallef parsr starch spspensiap teatis mgietained at low
tenBfRPAt Qe Rk ekaangresyetween OW0RC, SEREHIY %@{vl/%ég a3 7

gl ycerol (by wei ght of the honpbgenolUs no
conflsmixigg) togethey vpnst diberrape| oo, Glaziny wat aspecgtb;atlo between

PG eIP 12 AR N TGARIONEERIEAR o SRIRTR B Rous iy
(i (9) addidenty Heviirst Prefgﬁlleéﬁam;ih eudpensier the ppmogemmas emy:ture to
forfl i dmEEOU B bl@rz%rrxt/) iiprgenous ol dabl e

conmposition, prefera odt .42, 1 or 12% and/or
(i vid)aduaildingntie hahmgenahs mktdbleas:ou@otsmoappﬁmxmm & Vform a

f the honogenous nol dabl e conposition

bmé?/gr b\ggg‘igﬂé%?%{h fillers, for exanple, clays such as

bentoni te, anorphous raw products such as gypsum and

cal um su er such as, |iJyestone, man
BB S g hr ok R SRS e presen
invéﬂhﬁﬁbﬁ&ﬂhﬁéﬂbiﬁ@r&ﬁﬁﬁﬂbﬂﬁﬁng{)o be filmed according to
the present invention can be forned by a process
i nvEPJPIRINE cayrergsilad Agreh suseensian eredueed remappperinptshy 2-15%

pot@o BRRM (5Y aweighs l&pﬁfésb%ligém abréférabma'a%éd eyl gt 18, or 15%;
| ow terrperature for exanple, preferab }/ rom about
app@o)gg@te l¥55t0% paper pulp (by welght of the pre-gel), preferably about 5.9-8%;

and approximately 75-95% water (by weight of the pre-gel) such that the pre-gelled

suspension is maintained at low temperatures, for example, between 0-60°C, preferably
between 0-40°C;

(b) mixing together wood fibers or flour (having an aspect ratio between
approximately 1:2 and 1:8, preferably between 1:2 and 1:4), native com starch and
native potato starch to form a homogeneous mixture;

(c) adding to the pre-gelled potato starch suspension the homogeneous mixture
to form a homogenous moldable composition; and

(d) molding the homogenous moldable composition with heat to form a

biodegradable container.

In other embodiments, the following materials can be added to the wood fibers

to form a homogeneous mixture:



preferably from about 0-40C, (b) m xing together wood

fibers or flour (having an aspect ratio between
wapprosi2zentely 1:2 and 1:8) and (i) dry or danpCBHUS20061045622

such as corn starch; (ii) pre- gelled starch, such as

a pre-gelled corn starch produced from approxi mately

15% corn starch (by weight of the pre-gel) and 85%

water; (iii) waxes, fatty al cohols, phospholipids and

ot her hi gh nol ecul ar wei ght B ochenicals, such as

gl ycerol, for exanple between approximtely 1-5%

gl ycerol (by weight of the honbgenous nol dable

conﬁaswtaxma) fatt(y| \a)cohpls; cphotsphcdimd@ dr- 2€%r Waighl molecular weight
bio emler c 51|%fO %%E%O 5-129% 10 or 20%
B R el A8 et e herEP RoPeir AeBrmsmatEhodS o, more

spe@lﬁcahg}d 6g3 Pevglgcerof @ v@éi@lﬁfﬂif&h@ﬁ&ff@gého%g 91%(?121&51@%&%}5031‘(1011)

5% h genous nol da
com(}el)? o matﬁg/ berais Weteagﬂgy 1wgieht 2, thgegrapeenepy moldable
1ap6kiti b pleferdBlyeiboat 8.5- mwoﬁ:a ely 5%
° oﬁ%q '8 13(30/3r 2213%  or 0- 5% b;thquaA@Pf@&%? ’
honfiéje hakia Eer CH#pBls hetweeroppiaximaiély dal1A% by weight of

1;hef}io!rﬂc%§®u§c lﬁblcﬁﬁmn?posﬁlﬁyléref&ﬂﬁﬁ/ HouP6l op bf ?2% and/or

ahnor ous raw products suc as gypsum an
sul {lai @dditipnak m‘c@%mwchsam uprde tappegximatelyrdo r’nydwelght of the

o 6181 3498 87 ARSI U BRTESRER cors v

bengorifen gmosphdvs rpweprgdidte skt asr gyipssmspeinsil cimt dubfath, yninerals such
as 1%?%61%‘{1%%%%%1 ma{Qr?é Suség? %%Jﬂ&gﬁr gn a honogenous

e conp03| I on; ing the honpbgenous
nol dabl e conposition with heat to forma
bi ode bl e t ai I n one odinment, the
pr epggtlllrgg‘% t ﬂ%a%‘@ﬁé}&eﬁs iCGRAREE dgg’ﬁ t#‘lgi'eﬁl\ qoggrding to the present
inventitinadanese fobmbdrgg akptowssuﬁbwmgs of the present
inv&St on.is produ cij m approxi mately 2.5-15%
st areH rBirand iRy Fecof tsﬁ‘éc FUSPERYIQN OF (RARCE Staprdy sispenpion that is

maidedifled bAaClbw #Hpdrafine, 2P ¥R eﬂré‘fera%'i’y Hom %680t Waé(féb most
Eﬁ vve t of the hom)genous nmol dabl e cohpositi on.
pre &, the pre-gelled starch suspen5| on

I S @J)Oﬂll;bﬁﬁg &g@ﬂﬁbﬁ%&x Eﬁ'ﬁ@itsebxy fhoup- hgvéié’ 2 ai?&:tal%ﬂﬂ between

apprOX| mat el y 94. 5- 5% wat er wel g
aPPﬁ??%m@Eq y 1:3 gnd gy %)r a6y dé:m% @iappnstarchy h'ecfpa?ecgel staxgh; (ii) pre-

SIS USRS 58 8 PSR AL ARG by 7 o
starg@%bgotvmlght of the pre-gel) and 85% water; (111) waxes, fatty alcohols,
phospholipids and other high molecular weight biochemicals, such as glycerol, for
example between approximately 1-5% glycerol (by weight of the homogenous
moldable composition); (iv) approximately 0.5-20% water, preferably about 0.5-10%,
0.5-11% 0.5-12%, 10 or 20% (by weight of the homogenous moldable composition);
(v) baking powder, for example between approximately 0.1-15% (by weight of_ the
homogenous moldable composition), preferably 0.42, 1 or 12%; and/or (vi) additional
materials, such as up to approximately 5%, 0-4%, 0-13%, 2-13%, or 0-15% by weight
of the homogenous moldable composition of natural earth fillers, for example, clays
such as bentonite, amorphous raw products such as gypsum and calcium sulfate,
minerals such as limestone, and man made materials such as fly-ash to form a

homogeneous mixture;



starch, and 90, 92.5, 95 or 97% water (by wei ght of
the pre-gel). In another preferred enbodinent, the
wee@ged2b®d starch suspension is produced fronPCT/US2006/045622
approxi mately 15% corn starch (by weight of the
pre-gel). In another enbodinment, the pre-gelled starch
suspension used to formthe <container filnmed by the
process of the present invention is produced from
approxi mately 7-12% waxy potl# o starch, 7-12%virgin
cel lul ose pul p, and 76-86% water by weight of the
honmogenous nol dabl e conposition. I n another
enb |%¢§m8; to tﬂq@rpwllgélstaech gﬂlﬁf)l/ﬁo& tisp dns oo ﬂaxin{j, homﬁgeneous
; f t -11% waxy, potato starch,
e AR IRl o et o1 by
wei ¢t nolding etrlllﬁohdabg@ﬁw gﬂnnfaiblei QBmpbﬂitiaﬁfJWilﬁr heat to form a
. nt. the pre-gelled paper starch solution use
mQ?%B%%#%?gﬁgmn@bntainer filmed by the process of the
present invention is produced from approximtely
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the pre-gelled starch suspension is produced from approximately 8-11% waxy potato
starch, 8-11% virgin cellulose pulp, and 78-84% water by weight of the moldable

composition.

In another embodiment, the pre-gelled paper starch solution used to form the
container filmed by the process of the present invention is produced from
approximately 5-10% paper pulp (by weight of the pre-gel), preferably 5.9-8%, more
preferably, 7.3-7.5, 6.5-6.7, or 5.9-6.1%; approximately 5-15%, preferably 10% potato
or other natural starch (such as corn starch), and approximately 75-90% water (by

weight of the pre-gel).
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approximately 24 days.

In further embodiments, pressure can aiso be used in combination or alternation
with heat to mold the biodegradable container filmed according to the present
invention. .Any amount of pressure can be used that achieves the desired product, for
example, pressure between approximately 2-3 psi may be appropriate. Likewise, any
amount of heat may be used that achieves the desired result. For example, in one
embodiment, the heat used to mold the biodegradable containers is between
approximately 150-250°C, preferably about 195-225°C, most preferably 215°C.
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potato starch. In one enbodi nent, the m xture can
include a lubricant. In another enbodinent, the
m xture can include a foam ng agent. |In another
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In one embodiment, a corn starch can be mixed with the gel and the dry waxy
potato starch. In one embodiment, the mixture can include a lubricant. In another

embodiment, the mixture can include a foaming agent.

' In another embodiment, the container to be filmed by the present invention is
formed by a process including:
(a) forming a paper starch suspension, wherein the paper pulp that is maintained
at low temperatures, for example, between 0-60°C, preferably between 0-40°C; and

(b) molding the homogeneous moldable composition with heat to form a
biodegradable container.

In one embodiment, the container filmed according to the present invention is

formed by a process involving:



conposition; (ii) dry or danp starch, such as corn
starch; (iii) pre-gelled starch, such as a pre-gelled
w@ /06265 ch produced from approxi mately 15% CPCTIUS2006/045622
starch (by weight of the pre-gel) and 85% water; (ivV)
waxes, fatty al cohols, phospholipids and other high
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form a honbgeneous m xture; (c) adding to the
bloﬁ?géa%f’éﬁl?é‘éptémﬁfch suspension the dry or danp,
honogeneous mixture to form a honbgenous nol dabl e
conposition; and . (d) nolding the honogenous nol dabl e :
Eg'bé’let iasather témbstimento thereonaindi fitlkeed adadrding to the present

invgrg 's'?'@xrm &/@ %rgp&/eQSGﬁggé 1r§’q2T/ US2006/ 045622 19 In a

furt e container filmed accor di ng to
t he(aﬁeﬁOhmngfa pieegellod gmpat siancte susmension fhat e dndiytathed at low
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0

bet ween 0-.4 oget h
berpFGL TR { niio 1] BEpBEHEN abt dhenbomegmous moldabe
congpitivni () di{y}br]daﬁlpad’!&cﬁ Shch RY ¥l ﬁaltchofm; ?1% é@féﬁgﬁaﬁlﬁﬂ%uch as

conmpositjon; (ii) dry or

a Pra?sgeggarf’%{l SHEHh Prqdursd fem amrpéanaéflarlc b com Bagsh (by weight of
the ?gfﬁelgltdgragm? etk RO R R IS CalbERIT, a;gm PEORAS b bt high
y wei ght of hé pre-gel

molecylar yeight bigchiemjcals. sy les gllﬁﬂﬁ’fﬂflp foi ¢X|@rru>§e heloveon heproxunately
T R
appigaiggatelyy &Wh@ﬁ%@rﬁmbmmwé t@%pwun%m)s 12%) 10 or 20%
(by weight of the homogenous moldable composition); (vi) baking powder, for example
between approximately 0.1-15% (by weight of the homogenous moldable
composition), preferably 0.42, 1 or 12%; and/or (vii) additional materials, such as up to
approximately 5%, 0-4%, 0-13%, 2-13%, or 0-15% by weight of the homogenous
moldable composition of natural earth fillers, for example, clays such as bentonite,
amorphous raw products such as gypsum and calcium sulfate, minerals such as
limestone, and man made materials such as fly-ash to form a homogeneous mixture;

(¢) adding to the pre-gelled starch suspension the dry or damp, homogeneous
mixture to form a homogenous moldable composition; and

(d) molding the homogenous moldable composition with heat to form a

biodegradable container.



approximately 0.5-20% water, preferably about 0.5-10%
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amorphous raw products such as gypsum and calcium sulfate, minerals such as

limestone, and man made materials such as fly-ash to form a homogeneous mixture;

(c) adding to the pre-gelled starch suspension the dry or damp, homogeneous
mixture to form a homogenous moldable composition; and

(d) molding the homogenous moldable composition with heat to form a

biodegradable container.

It is recognized that in any embodiment, paper pulp can be substituted for wood
fibers/flour.

In another embodiment, the container filmed according to the method of the
present invention is an open cell foam container prepared by:
(a) forming a first pre-gelled starch suspension that is maintained at a low

temperature, for example, preferably from 0-60°C, most preferably from 0-40°C;



potato starch (by weight of the pre-gel) and
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(c) adding to the pre-gelled potato starch suspension a homogeneous mixture
containing the wood fibers and pre-gelled corn starch to form a homogeneous moldable
composition; and

(d) molding the homogeneous moldable composition with heat to form a

biodegradable container.

The biodegradable containers filmed according to the present invention include
those that are formed from different combinations of materials by weight. For
example, containers can be formed from approximately 16-61% pre-gelled potato
starch suspension (by weight of the homogenous moldable composition) and
approximately 11-37% (or 11-15%) wood fibers or flour (by weight of the homogenous

moldable composition). In addition, various combinations of other materials can be
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The containers that can be filmed according to the present invention include
those formed from pre-gelled starch suspensions. The starch component can include
any known starch material, including one or more unmodified starches, modified
starches, and starch derivatives. Preferred starches can include most any unmodified
starch that is initially in a native state as a granular solid and which will form a
thermoplastic melt by mixing and heating. Starch is typically considered a natural
carbohydrate chain comprising polymerized glucose molecules in an alpha-(1,4)
linkage and is found in nature in the form of granules. Such granules are easily
liberated from the plant materials by known processes. Starches used in forming the
pre-gelled starch suspension desirably possess the following properties: the ability to
form hydrated gels and to maintain this gel structure in the presence of many types of

other materials; and the ability to melt into plastic-like materials at low temperatures,



arrowoot), nodified corn starch, and the pith of the
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properties observed, it is believed that the gel
property holds other conponents in suspension until
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preferably at a concentration of about 10 to about 500 ppm.

Y

Preferred starch-based binders are those that gelate and produce a high viscosity
at a relatively low temperature. For example, potato starch quickly gelates and reaches
a maximum viscosity at about 65 C. The viscosity then decreases, reaching a minimum
at about 95°C. Wheat starch acts in a similar fashion and can also be used. Such
starch-based binders are valuable in producing thin-walled articles having a smooth

surface and a skin with sufficient thickness and density to impart the desired

mechanical properties.



hot water, the granules swell to such an extent that
they burst, resulting in gelation of the m xture. The
we@acheehperature at which a starch swel | s anPCESRD€645622
depends on the' type of starch. CGelation is a result
of the linear anylose polynmers, which are initially
conpressed within the granules, stretching out and
cross-linking with each other and wth the
anyl opectin. After the water2is renoved, the resulting
mesh of inter- connected polyner chains fornms a solid
material that can have a tensile strength up to about
40- 50 MPa. The anyl ose pol yners can al so be used to
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quantity of water and glycerin in order to form
starch nel is%that are subjected to a degassing
pro e‘ELRc’éSIEB & radyce S prguBhaL veatari inj W@btm@#ﬁ by replacing the
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therefrom In one aspect, re-gel
causing, §&shorio | mefr @akmdtsr dsaempesitsa naawra;atu@; 1500% as glycerin,
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re-gel pre erably, potato
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suspension 1S I'ntai néx
otherpydptingrsnt , t he pregeled starch solutlon can be
mai ntai ned at all tenperatures above freezing, 0°C 1In
anot her enbodi nent, the pregelled starch solution can
be mtmcanrbedemovecgbﬁ‘ateeprobmmgﬂy iy Stardhthétthad Ye6MVpre-dried

SO ega% remove at least a portion of the natural water content. Alternatively, water can
be removed during processing by degassing or venting the molten mixture, such as by
means of an extruder equipped with venting or degassing means. Native starch can
also initially be blended with a small quantity of water and glycerin in order to form
starch melts that are subjected to a degassing procedure prior to cooling and

solidification in order to remove substantially all of the water therefrom.

In one aspect, the pre-gelled starch suspension is produced from approximately
3-10%, preferably, 3, 5, 7.5 or 10%, starch by weight of the pre-gel, preferably, potato



if stored refrigerated, for exanple, between 3-150C.
I n anot her aspect, a pre-gelled paper starch
W@ eEpes2sdN is produced from approximately 5-BERIS2006/045622
preferably 10% starch (by wei ght of the pre-gel),
preferably potato starch; 5-10% paper pulp (by wei ght
of the pre-gel), preferably 5.9-8% nore preferably,
7.3-7.5, 6.5-6.7, or 5.9-6.1% and 75-92.5% water (by
wei ght of the pre- gel), sucM that the pre-gelled
suspension is nmaintained at | ow tenperatures. In one
enbodi nent, the pregell ed paper starch solution can be
stavedt ANch AT Yatwagdr|byt wquht af theepre-geb aueh fhiae dri Iﬁlg-geﬂ%'@ suspension
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range of 5-10% by wei ght of the pre-gel, preferably

5.9-8% nore preferably, 7.3-7.5, 6.5-6.7, or
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r.ef.er abl 20% by wei ght) can be added. Paper
agrﬁ?le beg edly3 i?agduced by any nethod known in the art.

Paper pulp is a fibrous material produced by
ganl cally or chem cally reduci ng woody plants into
PRP265 PCT/ US2006/ 045622 25 t heir conmponent
parts from which, pul p, paper and paperboard sheets
are _formed after proper slushing and treatnent, or
usell PBF a8pestoPipPHiges iedlnss is iraixed iwith Jhe ‘pRedab. &The preferred
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cellulose pulp is used. The prepulped paper can be mixed with 5-15%, preferably
approximately 10% potato or other natural starch (such as corn starch), and 75-90%
water, for example, 580 g water, 57.5 g dry potato starch, and 42.31 g paper pulp.
Preferably, the starch is a waxy potato starch. The mixture is stirred at slow rpm while
increasing the temperature to 60-70°C, after which premixed dry ingredients (wood
flour (preferably 5-10% (w/w) with an aspect ratio of 1:8; 1:9.9; 1:9 or 1:5)), native
potato starch (preferably 10-15% by weight) and/or native corn starch (preferably 10-
20% by weight) can be added.

Paper pulp can be produced by any method known in the art. Paper pulp is a

fibrous material produced by mechanically or chemically reducing woody plants into



cul tivations. To produce the paper pulp, wood,

typically reduced to di nensions of about 30-40 nmm and
w@2aonoekpess of about 5-7 mm is treated at hiBEI/US2006/045622

tenperature and pressure with suitable m xes of

chem cal reagents that selectively attack Iignin and

hem cel | ul ose macr onol ecul es, rendering them sol ubl e.
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Dry or Damp Starch

After formation of a pregel, dry or damp materials can be added (such as fibers,
flour, pulp, or dry starches) to produce the final moldable mixture. The dry or damp
materials can be pre-mixed before addition to the pregel, to increase the homogeneity
of the final product and increase the structural integrity of the final molded product.
Preferably, the amount of pregel added to the final mixture is in the range of about 7-

60% by weight of the homogenous moldable composition. Preferably, the pregel is



conposition. One conponent in the dry/danp materi al
that can be added to the pre-gelled starch is a dry
wo@roodaeqest ar ch bi nder conponent. This starch PERUR®06/045622
corn or other dry starch (for exanple potato, rice or
wheat starch). Pre-gelatinized starch-based binders
can al so be added to the nol dabl e m xture.
Pregel ati ni zed starch-based binders are starches that
have previously been gel ated?6 dried, and ground back
into a powder. Since pre-gelatinized starch-based
bi nders gelate in cold water, such starch-based
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comppodtice t hi cker cell walls. This starch conponent can

be pre-gelled in a manner similar to that describes
above. For exanple, the second starch conponent can be
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of a mxture of dry or danp corn and tato star
moldghlecomrasition moshrefrsebly abewtai7h byyveightgmaboit G3% by weight.

honogenous nol dabl e conposition), such that the corn

starch conprises between about 13-30% by wei ght,

pr ef B¢ §pnseniation ef thebeative starcls Hrsler 28th30%he motilableemixtures are

T T —
compnsitinn. maers| yreferatigonor réags%rofm tbeutf 15%l to about 30%, and most
preferably about at least 6%, 20%, 21%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, or
34% by weight of the homogenous moldable composition. Furthermore, combinations
of different starches can be employed to more carefully control the viscosity of the
mixture throughout a range of temperatures, as well as to affect the structural properties
of the final hardened article. For example, the mixture can consist of a mixture of dry
or damp corn and potato starch (16-44% of corn and potato starch by weight of the
homogenous moldable composition), such that the corn starch comprises between about

13-30% by weight, preferably between about 13-18% or 28-30%, and the potato starch



honogenous nol dabl e conposition. Starch is produced in
many plants, and many starches may be suitable for use
WO p00706R6pr esent i nventi on, however, as wth tPET/ESR0EOMS622
used in the pre-gel, preferred sources of starches
are seeds of cereal grains (e.g., corn, waxy corn,
wheat, sorghum rice, and waxy rice), which can be
used in the flour and cracked state. O her sources of
starch include tubers (pota®d), roots (tapioca (i.e.,
cassava and mani ac), sweet potato, and arrow oot),
and the pith of the sago palm The starch can be '
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cross-linking agents, such as phosphorus oxychlori de,
g%?%g%gg%%ﬁ'sg% hXQr 894210 b1|ncclug\é) lzlgggéi%glzg?arches (amylose and
amylopectin) and modified starches. By modified, it is meant that the starch can be

derivatized or modified by typical processes known in the art such as, e.g.
esterification, etherification,” oxidation, acid hydrolysis, cross-linking, and enzyme
conversion. Typical modified starches include esters, such as the acetate and the half-
esters of dicarboxylic acids/anhydrides, particularly the alkenylsuccinic
acids/anhydrides; ethers, such as the hydroxyethyl and hydroxypropyl starches;
oxidized starches, such as those oxidized with hypochlorite; starches reacted with

cross-linking agents, such as phosphorus oxychloride, epichlorohydrin, hydrophobic
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prepared by reaction with sodiumor potassium
woewhoaesphat e or tripol yphosphate, and conbi PEI/US2986/045622

thereof. Modified starches also include seagel,

| ong-chai n al kyl starches, dextrins, am ne starches,

and di al dehyde starches. Unnodified starch-based

bi nders are generally preferred over nodified

starch-based bi nders because2& hey are significantly

| ess expensive and produce conparable articles. The

dry ingredients, such as corn starch and wood fl our
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materials, which are chemcally simlar to starches in

that they  conprise polynerized glucose nol ecul es.
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. i t on,.. pl ant ves, sisal,
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exanpl es of which include southern hardwod and

souk@g&pﬂ Lperﬁbggspectively), or stenms, or inorganic
fibers nade Tromgl ass, graphite, silica, ceramc, or
netal materials. The cellulosic fibers can include

wooq .f.i.ber nd wood flour.. In on e iment, 11-24%
by SURERCAORS S8 B pmelvsi s bathot tad Ty Biteral added to he

prefdeflad sthechur €The Ifibetsh@s@d efrerprefbrl OslodB! SindVBRRt preferabl
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fibers or flour co . ER
cellploss Pasgd) quaiesels. AMCD RraoslismigRiy mBer thesthishoydnotist they
confifii sdail 1 emeAFRD Shicb N moRtks! | vdinandc tﬂb@f‘sx’sregérg 1 ?{b)é s of any
much | i ke rough tooth picks that have small barb " ke
typg (Yhieh gpatein 6%1“14\&9%91{ cpnsith afheelivigse. fPlpat fibers preferred here are

thoRAGLE IGIOME 1drdtHsNE pida@$Sin K g with the o .
?cool i ng stg:r é]% r?eﬁ,tp . aT?i s |1£0Hr%oi|?§lgl £ 5& %ﬁd@bg}lﬁmgt {roen%(%% micron,
pringippliyafrem heispseeiiaie nlant leheess sisahoabapa, dohgassk, Wddd (both hard

oS08 0% 1 0 18) P 557ed RdEHS Hrn pine,
respectively), or stems, or inorganic fibers made from glass, graphite, silica, ceramic, or
metal materials. The cellulosic fibers can include wood fibers and wood flour. In one
embodiment, 11-24% by weight of wood fibers or flour is added to the final mixture.
In the preferred embodiments, wood fibers or flour comprise about at least 11%, 12%,

13%, 14%, 16%, 17%, and 23.3% by weight of the homogenous moldable composition.

Wood flour and fibers are very much like rough tooth picks that have small barb
like structures coming out from the main fiber to participate in the cross linkage process
with the cooling starch melt. This property adds both strength and water resistance to

the surface produced within the mold. The rapid grinding process to produce flour or



29 short fibers by-passes the expensive and polluting
processes that are used to manufacture pulp and
w@apen622dhe wood fl our can be resinous wood f|PCF/USAMO6/0HS622
flour is a wood by-product conmonly used to thicken
epoxi es to a peanut butter consistency. Preferably,
the wood flour is softwood flour, which contains
relatively |arge anounts of resin. Mreover, softwood
is used industrially on a | a#%9e scale, such as in the
building trade, with the consequence that an
abundance of wood flour from for instance, saw
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pul p can be increased to 50% or 30- 50% by weight of

the final m xture, and the anount of wood flour or

f i brisheald D& vEeRE&GSEE hf B i
PCT/ US2006/ 045622 30~ Addi ti e ﬁ%?z‘%%géé QQ%&ﬁﬁem pine and abaca,
have high tear and burst strengths, while others such as cotton, have lower strength but

greater flexibility. In the case where better placement, higher flexibility, and higher
tear and burst strength are desired, a combination of fibers having varying aspect ratios

and strength properties can be added to the mixture.

In an additional aspect, it is recognized that to decrease the residual odor of the
wood in the final product, the amount of paper pulp can be increased to 50%, or 30-

50%, by weight of the final mixture, and the amount of wood flour or fiber can be

decreased to 0%.



In addition to the dry/danp starch and the wood fl our,

t he honbgenous m xture can also include one or nore
wa@owroexeml material s dependi ng on desired PCT/US2006/045622

characteristics of the final product. Natural earth

fillers can be included for a stronger product.

Suitable fillers include, but are not limted to,

cl ays such as bentonite, %ﬁhous raw products such

as gypsun1(caIC|un1squate d&hydrate) and cal ci um

sul fate, mnerals such as |inestone and man nmade

materials such as fly ash. These natural earth fillers
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prov1de a degree of binding and strength if added in high enough amounts (for example
in the case of gypsum hemihydrate). Because gypsum hemihydrate can react with the
water within the moldable mixture, it can be employed as a means for holding water
internally within the molded article. Preferably, the inorganic materials are added in an
amount from up to approximately 5%, 0-4%, 0-13%, 2-13% or 0-15% by weight of the

weight of the final composition.



Because of the wide variety of agents that can be used

as fillers, preferred concentration ranges are
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range is from about 2.5-4% of the weight of the fina

m xture. The additional agents can be predisolved or

can be added dry. A preferred clay slurry is about 20%

bentonite clay in water. In addition, further
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polymerization can be carried out in various solvents, e.g. in dimethylsulfoxide,
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as the products of their biodegradation. O her
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The addition of these items can increase the efficiency of production of the
product on an item basis. Baking powder and materials such as leavening agents,
(which release gases, e.g., sodium or calcium bicarbonates or carbonates) can also be
included in the compositions to elevate the number of open cells in the final structure

by introducing a source of carbon dioxide gas which is released in the mold.
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bricants can be added to assist with flowability of the material in the mold.

Exemplary lubricants include stearates, oleates, silicon oils, and the like. Preferably the
lubricant is magnesium, calcium or sodium stearate. Preferably, food based lubricant

materials are used.

Foaming agents may also be added . Exemplary foaming agents can include
inorganic materials, for example, but not limited to, bicarbonates, carbonates, hydroxyl

amines, and the like. The foaming agents function to produce smaller vacuoles in the



Exenpl ary lubricants include stearates, ol eates,
silicon oils, and the like. Preferably the |ubricant

WO 200mmep2esi um cal ci um or sodi um stearate. PreP@r/akioge/045622
food based lubricant materials are used. Foam ng
agents may al so be added . Exenplary foam ng agents
can include inorganic materials, for exanple, but not
limted to, bicarbonates, carbonates, hydroxyl
am nes, and the like. The foai ng agents function to
produce smal | er vacuoles in the WO 2007/ 062265
PCT/ US2006/ 045622 35 matrix, resulting in materi al

mattik ¢ FesuRing! inOM@RFHaBMthiddeist fForiges dhat
P f oam W@g ;?ed\‘lf s CI1480 (d ar |g§n;éh§/ab§tqgrr aﬁggsn@n@ éé(emplary
OPIEEER A 80 (- lasiantMasterbatches We@Phasuer wxes The
starch-wood flour mxture, with any included
additives, is added to the pre- gelled starch and
m x dreparsticaefmplsled artickesKi t chen Ai d(r) Conmerci al
M xer) until a honpgeneous m xture is generated. The
m xture can be as thick as peanut butter or as thin
as éﬂ}%ﬁwekﬂvd@dtﬂm mwmry,l wigh anp itth&ledfadafiiet,iio aadled to the pre-

geﬁ‘@# rfglaand g{ggq d k2 CI ltht e?léed ]‘er oElB{a%gyeqf Mixer) until a

hop'fogelmm;s insixtude ts?gﬁilﬁﬂited) nTh@ €niRRkel carh?@&éb el & Seaﬁﬂgbutter or as
IS 1O De

[f th duct
o A g B Y S S g o it

dlifd]‘é]ﬂmejfpes i (ff foddifB! efncel the SforMPbflaHe GRelBd&H ﬂgﬁ@ﬁl}h)roduct is
d cribed bel(g ghe mxturels generally thic
el 8?‘i on the mold pegting, wits apd jdiymeinede finsh e df theapbduct is to be

~ mdlddied cla@éié 'irgg&ﬂ)nafﬁgﬂlﬂagﬁue' AhRridl % Hglla.h 5inhQf i t?qe aterial is

rocess e means of%ﬁroductlon or t e produc
maldid gy c?%&re%m dossrib >bebrw gby emadturpassgdnﬂefalm tieies. The

ma@é}ﬁl Qak RED- be%‘ﬂe& ﬁﬁt% o%é@n Eﬁetel 7 <1 o net ﬁ)&tg%f gin:ﬂt;le mgde into dry

bel ow, however th cript
pelipts gqr theromecmgas [ 'Blne meaeanf pofduptiad fiatthe prodirkt cedlalte created

cday to represent alimtatjon
ﬁ'oﬂptan?h%f: ggfe{r ggsslﬂﬂe a}gr\()c?]ss Wﬁrp%%{% &ﬁp?%? i anethodology is
deserbed leqgv,dWed ehlaldeemm&neismnt@dedl&miyl ko deide one possible

meexfgisugl olhl&PO L g&? Slaﬁp %ﬁalee{jépglg ecg %}tylnﬁgy yngrlt'@%%;p%nt a limitation to

thenouttibed) appto@.ch:.a NWhdleUshe deorhpresseard Qslb1aRit pﬂo@éls%l H&§1l&l herein is
upper

r ction incorporating nmoving
user%\’/ve%%hecroﬂg’e% L?g. u%"“i’l?rﬁiﬁimhg Afme; dajegtiom m@lﬁimgarﬁxerpﬁien, casting,
pnamthticabaping Netranthelding, eR @ARLRE hori zont al secti on,

and with a curved portion of track joining the upper
and
One embodiment involves a means of production incorporating moving upper

and lower continuous track assemblies each with an upper and lower substantially
elongated horizontal section, and with a curved portion of track joining the upper and
lower horizontal section for each of the upper and lower tracks. Riding in each of the
track assemblies is a linked belt made from any material or combination of materials
that allows the belt or belt assembly to be in constant or intermittent motion about the
tracks. The track assemblies are located vertically such that the upper portion of the
lower track and the lower portion of the upper track are in close proximity such that the
belts of each track move at a synchronized speed and in a common direction. In this

embodiment, a male mold portion is mounted to the belt following the upper track, and
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mold is mated with the complementarily heated female mold, thereby positioning the
mixture between the molds. As the mixture is heated, the starch-based binder gelates,
increasing the viscosity of the mixture. Simultaneously, the mixture increases in
volume within the heated molds cavity as a result of the formation of gas bubbles from
the evaporating solvent, which are initially trapped within the viscous matrix. By
selectively controlling the thermodynamic parameters applied to the mixture (e.g.,

pressure, temperature, and time), as well as the viscosity and solvent content, the
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are intended to include all goods that can be formed using the disclosed process.
Other Biodegradable Containers

PCT Publication No. WO 99/02598, filed by Business Promotions, Inc.,
describes a method for making a biodegradable product for use as a container for
foodstuffs, including hot and cold liquids. The product is manufactured uncier pressure
and heat in a mold, based on a basic material made of amylose-containing flour

(derived from an edible crop plant), wood flour, natural wax and water. The basic
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‘178 pafaen‘; OQ%HZ]S(? glecfro?lowmg papermaking process: 1) providing a cationized cross-
linked starch component having a hot paste viscosity in the range of from about 200 to
3000 cps (as measured in a Brookfield viscometer at about 95°C using a No. 21
spindle); 2) cooking a first portion of the starch component to generate a cooked starch
component at an average cooking temperature below 330°F for a period of time; 3)
dewatering a paper furnish (wherein the paper furnish includes: (i) cellulosic fibers in
an aqueous slurry, (ii) inorganic particles comprising at least 50 percent by weight
particles having an average particle size of no greater than 1 micron, and (iii) the
cooked starch component); and 4) adjusting the dewatering rate by cooking a second
portion of the starch component at an average temperature at least 10°F different than

the first cooking temperature. The fourth step in the papermaking process can also
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effective for neking Zeta potentia

aboyb §9(C. 26ing 2@ Whemiedle).t he starch is cationized with
nonoval ent cations and has a degree of substitution of
nonoval ent cations on the hydroxyl groups of the
st abch Betenedfnsalind2,69D6mdand620805Qbathdassi@redi  Novamont),

desgxf B@r ?153 bglﬁ{slélgtsfo N tbquesg}raad’a%[]e Ima’cerl \§vh£clhn léae.l(lj l;e uged at high
temperatures comprising destructured starch, a thermoplastic polymer, and a plasticizer
having a boiling point higher than 150°C in an amount from 20 to 100% based on the
weight of starch, said destructured-starch being obtained by destructuring starch as it is,
without the addition of water. The inventors found that if a starch is destructured as it
is, with the addition of a high-boiling plasticizer (such as glycerine) and a destructuring
agent (such as urea), in an extruder heated to a temperature below the boiling point of
the plasticizer (but between 120 and 170°C), destructured starch compositions are

obtained which can be mixed with polymers having relatively high melting points and



in the range of from about 500 to 3000 cps (as

measured on a Brook .field visconeter at about 95C.
waigiongereNo. 21 spindle). U S. Patent Nos. 5, 5BOI/6SR06/045622

and 5,462,982, (both assigned to Novanont), describe

a conposition for a biodegradable material which can

be used at high tenperatures conprising destructured
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havi ng a boiling point highetd than 150C i n an amount

from20 to 100% based on the weight of starch, said

destructured-starch being obtained by destructuring
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conposition. Adding a dry, powdered carbonate
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conprising an expanded, high anyl ose starch product
havi ng at | east 45% (by wei ght of the final material)

anyUes eatmn e ts, 8tk 5 ﬂoq\l‘éreﬁﬁxnﬁucﬂmgsc&egéﬁges_cf}r{ethod for making
structure wth good resilience and conpressibility.

a stgrelr¢pfaining composition to produce a material suitable for the production of

molded articles in which the composition contains in addition to the starch a starch

degradation product selected from starch hydrolysis products having dextrose

equivalent's of 1 to 40, particularly a maltodextrin, oxidized starches and pyrodext.

U.S. Patent Nos. 5,660,900, 5,868,824, and PCT Publication No. WO 96/05254
(filed by Khashoggi) describe compositions for manufacturing biodegradable articles
from highly inorganically filled materials having a starch-based binder. These
documents describe articles of manufacture that have high levels of the inorganic filler

in a polymer matrix without adverse affects on the properties of the binding system.



enbodi nent provides a nethod of preparing the
packaging material with a total noisture content of
WQ@1009ex263 ess by weight, at a tenperature of fPORUIB06/045622
to 250C. U. S. Patent No. 5,428,150 to Cerestar
Hol di ngs descri bes a nethod for nmaking a
starch-contai ning conposition to produce a nateri al
suitable for the production of nolded articles in
whi ch the conposition contaits in addition to the
starch a starch degradation product selected from
starch hydrolysis products having dextrose
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the final m xture. The matrix is prepared from about

10 to 80% of a starch-based bi nder that has been

subst anpi i By b : ar dene
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9713484%  dyssigragortat i Bashaegh blusties)yandescriggregiods to  develop
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inimzing the starch co nent and
mafiflTDERE 300 Al JRdp i SPreRRifH (R gnE Bnvins sssh gf elput 5% to
90% bydueightasfisotilem theahediaite thd @I Resid &@fer apfeags HonfEbdiR0.5% to
Pat ent Nos. 5,736,209 and

Jheir intepded, use, U S ]
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Optassiygnadinbegatis hoiggral |TIMSéan BS )add6le S CERdEs PRIFRES dshig this
bi geve{lfgji bi o%g%adabl e .paper and products which )
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di spersed throughout the matrix. The " 209 patent

di scl oses a concentration range for the starch of

SROBCTO RSN W) W1 857t B, s
comgpsifiang apd gretiagsisi fgs magnfrctuingfthérmeplastic stretntompogitions having
a phRRURtd TP RNt 3% 4P aél(&%ht greater than about 15% by weight of the
thermoplastic starch) with optional fiber reinforcement. Native starch granules are
made thermoplastic by mixing and heating in the presence of an appropriate plasticizer
(including somewhat polar solvents such as water or glycerin) to form a starch melt.
The starch melt is then blended with one or more non-starch materials to improve
properties. and reduce cost of the resulting thermoplastic starch composition. A
particulate filler component is thereafter blended with the starch melt, preferably an
inexpensive, naturally occurring mineral particulate filler ("inorganic filler"), included

in an amount greater than about 15% by weight of the thermoplastic starch



Optionally, an inorganic mneral filler can be added.

Sheets produced using this biodegradable materi al
whawirnee265 t hi ckness | ess than about 1 cm and aPCBENS100§045622

greater than about 0.5 g/cnB are described. PCT

Publ i cati on No. WO 01/51557, (filed by Khashoggi), is

~describe to conpositions and nethods for

manuf act uri ng thernoplastic starch conpositions having

a particulate filler (presem2in an anount greater

t han about 15% by wei ght of the thernoplastic starch)

with optional fiber reinforcement. Native starch
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ﬂu@ 13 §§@ E*ayét C Hate fi,ll er phase in an anpount _from
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corrp05| tion and a fibrous phase in a concentration of
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hr oughout ~ t starch-bou
by Prﬁ(jﬁlgaﬁ}%s rfindeyiggosity| thet enables the ﬁbers to be substantlally uniformly

dispersed throughout the fibrous composition as the fibers and fluid fraction are mixed,
the fibers having an average length greater than about 2 mm and an average aspect ratio
greater than about 25:1; and (b) mixing together the combined thickening agent, water,
and fibers in order to substantially uniformly disperse the fibers throughout the fibrous
composition. The thickening agent is included in an amount ranging from about 5% to
40% by weight of the fluid fraction. The described method involves a fluid system that
is able to impart shear from a mechanical mixing apparatus down to the fiber level in
order to obtain a starch-based composition having substantially uniformly dispersed

fibers. The ‘772 patent describes an inorganic filler to enhance the strength and



U S. Patent No. 5,618, 341, 5,683,772, 5,709, 827, and
5,679, 145 and PCT publication No. WD 97/ 2333,

w@ am3ioegnesl t o Khashoggi | ndustries), describe PCT/US2006/045622
starch-based conpositions that can be used in making
containers. U 'S. 341 and " 145 teach nethods for
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and a thickeni ng agent (such43as a pregel atini zed
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Sol ut i ons) descrl bes a meth ve
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di spersion nodified with a blocked glyoxal resin to a
paper pulp slurr The. starch di spersion is prepared
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for gﬁﬁ\%&&m‘é %%Hg'sngstggtgg%log% a%/r ?ﬂn% nggl}rﬂ Wﬁp%\aiﬂ’ g% é)geparmg a
glugmgtdg tbgrrghcelgg 20Ut by weight of a starch and 80% by weight of water together,

heating this mixture; washing and drying rice husks to a drying extent of 98%; mixing
the glue and the rice husks together so as to form a mixture of the glue and the rice
husks, drying them to a drying extent of 98%, and crushing them to a size range of
0.01-0.1 mm. Then, mixing 80% by final weight of the mixture of the glue and the rice
husks, 5% by final weight water, and 15% by final weight of rosin to form a final

mixture; and molding the final mixture using a molding machine at a temperature of



have been additionally chem cally nodified) and

reacting the starch with a blocked glyoxal resin at
wao esopeebur es of at |east 70C, preferably 85 tPCPBES006/045622

Sui t abl e bl ocked gl yoxal resins which can be used

i ncl ude cyclic ureal/glyoxal/polyol condensates,

pol yol / gl yoxal condensates, urea or cyclic

ureal/ gl yoxal condensates and gl ycol /gl yoxa

condensates in an anount fro# about 3% to 30%

preferably 9 to 20% of the total dry weight of

starch. The resulting gelatinized starch conposition
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pmﬁugglute paper pulp slurry to increase the tensile

stréngth and elasticity of the resulting paper

product. PCT Publication No. WO 01/05892 (filed by Kim
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the glue and the rice husks together so as
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starch, from 5.4 to 6% by weight of pregelatinized starch and from 68.0 to 70.6% by

weight of water. First, the pregelatinized starch is produced by mixing between 5.4-6%
starch and 94-94.6% water, heating the mixture to 68-70°C, holding the mixture
constant at 68-70°C for 10 minutes, and cooling the pregelatinized starch to 50°C.
Then, adding the 16.1 to 17.6% by weight of native starch, 7.6 to 8.5% by weight of
cellulosic fibers, and 68.0 to 70.6% by weight of water to the pregelatinized solution at
a temperature of 50°C; mixing for 5 minutes to achieve a homogeneous mixture at

40°C, not allowing the mixture to substantially cool, and placing the mixture in a



of formal dehyde sol ution and 70% by wei ght of water,
30% by wei ght of nelam ne or wurea and heating the
wororereat a tenperature of 350C. A m xture iBCT/O82006/045622
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Any suitable method can be used to film the biodegradable or compostable
containers. In one embodiment, the film is a liquid and can be applied, for example, by
spray coating, dip coating or painting the film onto the surface of the container. In

another embodiment, the film is a solid and can be applied, for example, by a vacuum.

A heated biodegradable or compostable container is provided, wherein the
temperature of the heated container is approximately the melt temperature of the film.

The melt temperature of the film may vary, and for example, may range from about 50
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the attachnment of the filmt4$ the container. Also

provi ded are contai ners nmade by the processes

di scl osed herein. In particular, the present invention
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In particular, a method of filming a biodegradable or compostable container is
provided, comprising applying a heated film to a heated container. The heating of the
container prior to the application of the film provides improved results, and improves
the attachment of the film to the container. Also provided are containers made by the

processes disclosed herein.
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In particular embodiments, a film is selected which has a sufficiently high melt
temperature that it will not melt upon contact with hot food or not beverages. For
example, the film may be a biodegradable or compostable film having a melt
temperature of at least 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, or 160°C or
more. Thus, the method can include heating up the film to about its melt temperature

prior to applying the film to the heated container.

Examples of suitable films include biodegradable or compostable films with a
melt temperature of about 120-190°C or more. For example, BASF Ecoflex®
(biodegradable, aliphatic aromatic copolyesters) can be used, with a melt temperature,

e.g., of about 145-170°C. This polymer is highly suitable because the melt temperature
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In particular embodiment, the film is or comprises a biodegradable polyester or

co-polyester with a melt temperature in the range of about 110-190°C or higher.

Other suitable films can include films produced from petrochemical products,
such as for example, polyethylene, Cortec® (Minnesota) Eco Film™, Innovia Films
Inc. Transparent NatureFlex™ films derived from renewable wood pulp sources, and
Eastar Bio biodegradable copolyester (Novamont SpA, Italy). Many of the
biodegradable petrochemical based films include proprietary additives; such as for

example, metal salts, which assist in the degradation and composting of the materials.
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The films can include one or more additional materials depending on the desired
characteristics of the end product. Suitable fillers for the film include, but are not
limited to, clays such as bentonite, amorphous raw products such as gypsum (calcium
sulfate dehydrate) and calcium sulfate, minerals such as limestone and man made
materials such as fly ash. These natural earth fillers are able to take part in the cross
* linking and binding that occurs during the molding process. Other examples of useful
fillers include ultrafine sand, powdered limestone, micro glass beads, mica, clay,
synthetic clay, alumina, silica, fused silica, tabular alumina, kaolin, microspheres,

hollow glass spheres, porous ceramic spheres, calcium carbonate, calcium alurhinate,
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biodegradable or compostable container is filmed at a temperature near to or greater

than the melt point of a specific film, that film has a greater adhesion to the starch
based container. The methods described herein promote film adhesion to the container
to the extent that it becomes fit for the retention of hot or cold liquids in commercial

and domestic applications.

The film applied to the container can have any suitable thickness, for example,
about 0.25-15 mil, 0.25-10 mil, 0.25-5 mil, 0.25-2 mil, 0.5-5 mil, 0.5-2 mil, 0.5-1 mil,
'1-5 mil, 1-10 mil, 2-5 mil, 2-10 mil, 5-10 mil, or 5-15 mil, preferably about 0.25, 0.5,
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In another embodiment, a 1.75 mil biodegradable and compostable BASF film,
such as Ecoflex 1340, is cut and placed into the holder. The container is heated to a
temperature of 175°C and placed in the nest. The film is surface heated to a
temperature of 155°C within 12 seconds and the vacuum applied to pull the film into

the container and the system is cooled.

In another embodiment, a 1.75 mil film is heated to 165°C within 10 seconds,
container heated to 175°C. In one embodiment, a 5 mil film is heated to 165°C within
16 seconds, and the container heated to 175°C. In another embodiment, a 10 mil film is
heated 165°C within 20 seconds, and the container heated to 175°C.



as Ecoflex 1340, is cut and placed into the hol der.
The container is heated to a tenperature of 150 to
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to a temperature about the same of the melting point of the film, i.e., up to 225°C, up to
200°C, or up to 175°C. The film can be between 0.1 and 5 mil, preferably between
0.25 mil and 1 mil.

The film polymet/resin can be dissolved into an appropriate solvent by either
sonication, rapid stirring, by heating and slow cooling, or a combination thereof. The
solvent selected is specific to the polymer/resin selected. For example, an appropriate
solvent for ethyl cellulose, (or any other modified celluloses of differing polymer
length), is ethyl alcohol or ethyl alcohol:water (having a ratio of alcohol:water of
greater than 8 :l).. Generally, the longer the cellulose backbone the more alcohol is



can be applied in this manner, such as for exanple,
the PLA based filns. The liquid may be heated prior
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the filmis allowed to air dry. In other enbodi nents,
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VTR is highly dependent on the end use of the container. For example, for
“dry” trays or other dry use containers, VTR is not as important factor because the
materials being placed in the container are substantially moisture free. In contrast,
VTR is more important in “damp” trays or other damp use containers. For example, if
a fruit is placed in the container for up to five days and the fruit expires significant
amounts of water vapor, the VTR must low enough to restrict absorption by the
container to maintain the structural integrity of the container. In addition, the film is

preferably aggressively bonded to the container because the container-film interface is



Properties of interest include, but are not limted
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packaging, i.e. in situations where specific gases may be introduced into the package to

maximize the shelf life of product retained within the container (e.g., meats or prepared
foods). In these cases the film must maintain the modified air for up to twenty-one

days without pealing off or softening the tray beyond specific guidelines.

The importance of physical properties, such as for example, binding, stretch and
orientation of the film, is based partially on the shape of the container. For example,
for “dry” trays or other dry use containers, shallow trays do not require a great deal of
stretch, but instead require good adhesion between the film and the tray surfaces. Films
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Petrochemical based films that include high levels of PLA can be used for both
dry and damp applications. The relative amounts of the petrochemical based film and
the PLA can be selected to achieve desired VTR, OTR and melting point. In addition,
petrochemical based films which include PLA can also include the organic and

inorganic filler additives described above. As with pure PLA films, additives can be
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Mo divkdsEIL Qafnk Br Be B CASHE 08 el p8cts have diverse uses
Containers suitable for holding dry materials can be used to hold dried fruit, or raw nuts

such as almonds. Containers suitable for holding damp materials can be used to hold
fresh mushrooms or tomatoes (for example in groups of 4 or 6) and should be able to
perform this function for a period of at least about two to three weeks since normal
packing to use time is about 14 days. Damp food packing can also be used with a hot
fast food item such as french fries or hamburger, in which case the container needs to
last for only a short time, for example about one hour after addition of the damp food.
Damp food packing could also be used, in combination with an adsorbent pad, to
package raw meat. In this case, the container needs to withstand exposure to the meat

for a period of seven days or longer and desirably can stand at least one cycle of freeze
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hSan C S i nkin st r

" hag gﬁeg m ?Igfe}s %@g{)g%%ﬁmééﬂ¥ lﬁé’ﬁcfz r‘@?pé’F’%d over food

prosiusisrsush anands meptzy Sfﬁdeomioductl;jad:dsmeél m\l&&e items, and toys),
n food boxes cartons,

u froz
co e R RARE Ebbon B8 R sy REbe 25 odoRestcn beinskizgiand candy
barg)arqansrtspe,rmidud’rapg (uimlﬂdmg;tbut not limited to, freezer wraps, tire wraps,

butcher wraps, meat wraps, and sausage wraps); a variety of cartons and boxes such as
corrugated boxes? cigar boxes, confectionery boxes, and boxes for cosmetics-,
convoluted or spiral wound containers for various products (such as frozen juice
concentrate, oatmeal, potato chips, ice cream, salt, detergent, and motor oil), mailing
tubes, sheet tubes for rolling materials (such as wrappiﬁg paper, cloth materials, paper
towels and toilet paper), and sleeves; printed materials and office supplies such as
books, magazines, brochures, envelopes, gummed tape, postcards, three-ring binders,
book covers, folders, and pencils-, various eating utensils and storage containers such

as dishes, lids, straws, cutlery, knives, forks, spoons, bottles, jars, cases, crates, trays,



limted to, w aparound basket-style carriers, and "six
pack" ring-style carriers), ice creamcartons, cups,
wo e@nobe265y contai ners, fast food carryout boxBGT/US2006/045622
packaging nmaterials such as w appi ng paper, spacing
materi al, flexible packaging such as bags for snack
foods, bags with an open end such as grocery bags,
bags within cartons such as a dry cereal box,
mul tiwel | bags, sacks, w apasgund casing, support
cards for products which are displayed wwth a cover
(particularly plastic covers disposed over food
baRIr@0tesslsS bW nA&rovkiedbl &Ry trQ{/J le ‘E‘[Q/' PERAYCE s, ege cartons, meat
cosnet’i cs, hardware itens, 0oys) conput &t '(i",gn
pagkpging platiepyp sligposably plates, vgaélpgmlmg, pieqates, sm@shmakfasst plates,
)gc 29!
OIS GRPPAS T o) 1nhf Blec) MBI BBRRcpl ghicets, s,
medigips , vialpuamheulesyr anpmal cages, firewpsk sholls, ypode gockst apgine shells,

d h d
(BRIl o B B kB BBy eRBeo iy Bt 1o

cosrretl cs-, convol ut ed or spiral wound containers for
var t oduc fr z Ui ce concentrate,
oat it OB P Bl PR cheRtle EREHHnd s Fonenier whgbh ey or in

mdﬂ‘&ﬁﬁnt o handl#ig, | WHile txﬂziiﬁﬁlmﬁg 68 stri&8falf feghi®) |dnB9that of the
cloth materi al s,

rials ch as w appi ng paper
m?}sﬁf& P e Bﬂéﬁ"ﬁ theteiny 8 [freqiapethis dosd nat cegans tharthatasetainer is

redited tb lighstitdl Plonks©@R cFHPRIikiBH] §H&H1a§i§orcpso‘i’1l§?act it can be desirable
] naga2|nes brochures, envel opes, gummed t

in 598ec¢asgs foy Plrl@én‘l“}lﬁ‘gc%ﬁ?’rﬁ%rr@ be k%@‘ﬁrr@bvéﬁsﬂe foolpgdskable. The
coBfithe? ehehildS 'hovOé%Ef %ésf; Blengﬁ' P%x?{)'ﬁl'nhg A0 dfuﬁct,tﬁrnaﬂ)? which it was

cont ai ners such
intepdede sThe peressary yepaitiehennt be desigradsinte amateuahmsstructure of

thd EShSin ﬁaQeQZA 62265 PCT/ US2006/ 045622 58 baki ng
trays,e%%g S, m&)crovvaveabl e dinner trays, "TV' dinner

trays egg cartons meat packagi ng pI atters
| at e

dis endi n ates
br ea tIl %uﬁ ates. gitd éf ](Fj %%8&%%3?@ nipg tgg%‘?se@%?ma@tammg its
mfegatyffob ageﬂ)merﬁ lplaﬁbd of timelty satife s Qﬁlﬂen@éi] @l It wilDH@ appreciated

ine_vials ani.mal ca i rewor
ol e Qe BB i SrEEREN 1 Seoh o, the extemal
entidaih&gs, andafioftlr @&cuwBEn@R c8h MR8lF HORI bteYaif theoR®ihts.
obj ects. The container should be capable of holding

its contents, whether stationary or in novenent or

han dﬂ‘lien@rmﬂ\h‘bbl&aﬁ%i"ﬂblaf‘éﬁn%nérﬁ’s a§ ketf hbled, dr@5@hdddVto include
and that of the materials contained theréin or

any iePeRIAcle TR Yedrsh SutHiFed nfosn eigha Paekagings niteting r shipping, serving,
poﬁﬁﬁk&hg R dispeMdihd Shdnie @ﬁés?f%r@&uc@%fﬂbﬁ}é&ﬁ gﬂélug g%roﬁ%ohds and

6{sces In fact, it can b esira
ligp Ttheri gh ape iowmteadadfo bofare shart-temel ar # loagitern duration of

tinReri shabl e. The

Containment products used in conjunction with the containers are also intended
to be included within the term "containers." Such products include, for example, lids,
straws, interior packaging, such as partitions, liners, anchor pads, corner braces, corner
protectors, clearance pads, hinged sheets, trays, funnels, cushioning materials, and other
object used in packaging, storing, shipping, portioning, serving, or dispensing an object

within a container.



cont ai ner shoul d, however, be capabl e of performng

the function for which it was intended. The necessary
wWEe@pee26®es can be designed into the material BEMUS2006/045622

structure of the container beforehand. The contai ner

shoul d al so be capable of containing its goods and

mai ntaining its integrity for a sufficient period of

time to satisfy its intended use. It will be

appreci ated that, under cergain circunstances, the

contai ner can seal the contents fromthe externa

environnents, and in other circunstances can nerely

hold or retain the contents. The terns "container" or

"contai ners" as used herein, are intended to include

any Fhsceptaingrs cap oy ea Bt b ¢lpssified acbeing disposable. In some cases,

: : or

WIRC S3RoRr, SioR dldelc TOhARIcHn 1€ o2t tho SRR 1T & capatie
of teprataddisag Qnothh otlisirihdnd,thel coftaiper ceght hetreamefactstedtinsach a way

IS 4 . 0 -termor long-te
Sod% I‘tlgplil, eg g&jo%gnﬁ%ll %r fité[? n?ea?lgér%r{eé?lg'p?ng §of gthﬁ% glgs cf"ﬁ{em The present
contirjens) biveom covnp bsitidve sudnthat they saarbe readily diséraetedr thréwn away

. be included wthipn the term"containers."” Such

in SF Y REPBAL sl RO Bes S PRVt i AR matesiok o
packagi ng, such as partitions, l|liners, anchor pads,

corq@%Ebra es, Gorner rotectors, clearance pads, )

hi ngelf THEES Lanhaxe greatly, yaying tidmessss dspending on|the particular

apphéhtnh &r whlihCele Whitde 115 RAHEBY! NThep!@h! BY in one non-limiting
shi ppi ng, portioning, serving, or dispensing an S%Ject

empodfentabesht SR er UsgpsuEinzy MeRoEs POTnUBsD 08lowsdRzas thick as

needed! Rhefo @ﬁ-@ﬁ%lﬁf ufeBilitP) afhd@ br"Olik bﬁv\;ﬁ gfrngﬁxgia@ﬂ.: %gnﬁgerations. For

bei ng di sposable. In sonme cases, \ st ronger
expwple. dhe agicte eghbe pcto dhput <0 emuthickcor mhee toattadsne specialized -

s : ted..use . t her ,han .
pof 0o 6E20P Bl o BRSO, ARGy it
is isa rangp Erost ahomntril Sannf rabiout 1 onher alsed 2aninytoaboet Gimal.

then di scarded. The present containers have a

conmposition such that they can be readily discarded or

t hr disingvaymidrestmoturaintehginabring sdpprdagid fthé | prés@@Sin®8ntion can

an environnental I.y, neutral. material. The articles can
Pr%‘gvsl @rvé"g‘?g; o%aq"%}%{]ﬁ@r. f’f?ﬁ‘t‘l%ﬂ%ég@@s’d%‘ﬂ?n fPrgrBnaRchother types of
copfairders uhdr artiolep| havaid @fechoicithpfdpetthd albkiaatiflly Ssimilar or even

i ntended. .They can be in one non-linmiting enbodi nent
SUBFIRATt T thgih qoURterRAS WMAdR Hem somventignal| maesialy.astch as paper,

pog@g&eﬁaﬁaﬁépmgﬁé,hh&maﬁﬁigla@.e_ded where strength,
urability, and or bulk are inmportant considerations.

For
The method of the present invention provides basic methodologies which can be

utilized with little modification and a basic material from which product items can be
produced by tailoring of the additives and additional processing steps employed. The
composition in one embodiment contains at least 75%, at least 85% or at least 95% or
more of natural or organic-derived materials by weight of the homogenous moldable

composition.



exanple, the article can be up to about 10 cmthick or
nore to act as a specialized packing container or

W@ om©62263 n one non-limting enbodi ment, the tPCTKI®O&G045622
for articles is in a range fromabout 1.5 nmto about
1 cm or about 2 mmto about 6 mMm Using a
m crostructural engineering approach, the present
i nvention can produce a variety of articles,
i ncludi ng plates, cups, cartems, and other types of
containers and articles having nechani cal properties
substantially simlar or even superior to their
counterparts made from cexvewrtPigesl naterials, such as
paper, polystyrene foam plastic, netal and gl ass.

The t hQqd of the present invention provides basic _
met H%g’&ﬂgﬁﬁ d&Afhi @ exmples of jartigles) farmed | from| gregelled starch

susmalkiohs at bedidpd ilg PeASHO '@7@'57%, n%lfbgi?ﬁ%g lﬁg gg; ??@%io New Ice

Items can be produced by tailori

Lidn Examnlos ildhwhichfobewsiegxemples of fidiney ediclche
conposition in one enbodi nent contains at |east 75%
at |least 85%or at |east 95%or nore of natural or
or ginampleniixtare Amt eri al s by wei ght of the honpgenous

nol ition. WO 2007/062265

mer e g6 SRSk st e oL s Exanpl es A-AA are

exanyd eeof drfy cart stalchs formed from pregell ed starch

suspensjons as described.in_PCT WO 03/ 059756,

pub“%ﬂt%ryﬂﬂ @‘ﬂ‘?rc[rég(ﬁ%espéoﬁléwqd&e Ltd. Exanples 1-6

which follow, are exanples of filned articles. Exanple

m xt.ure 31.5 of 5% potato starch gel 18 g of dry

cor rt‘}ueﬁ gﬁam:t@%%w the fhigk sk pagurg Bes flat malded imadd]x 4" flat
mol@st AV pedsilireStbetifeen 3 R@at i ti ff:

flat nol d%gé in ;(tb4" xen4" tl‘fﬁldaf?_p‘éﬁotlﬁofi fzgl?dgﬁelé%vq\}/&c%r \é@g'urghe mold
CIPRERER 2D 230 §- R Dgtams; of the mhiktite aes mufldgl. nihe Hseiteralvehs both
dry} SIP/F R UrR 320 m xiur S.. 4 _

l?Irm | d ed(.ﬂgTh e ?g’g‘thg?t gri}]e \%ggg%tg?% t Q%'i P t&"@ﬂ SelF gﬁg}\ggwt&l = breaks
witholittle agsistaies andr Whgthheaks svithwsignicaonresisanad. e A0 oam tray for

tyddF y

i1 =, ' [ttle resistance an = .
mefh O3 BCKAR ST Idbob rufed SRl st o oo miggpre was to
test or thickeatixtur andh wasi detsrmained athst forsd YoRHRACNRGHEE test item the
nﬁmghet!olprg gl)l(apéd? to anE]alttsrolrlTécf( sthlilerete abvc\>/%ts2'¥ gquare.

Example mixture B
5 g 5% potato starch gel

19.5 g of 15% corn starch gel

5 g of 80 mesh softwood flour

0.125 g baking powder - [added to elevate the number of open cells in the
final structure by introducing a source of carbon dioxide released by

heat and water.]

The flat test [2-3 psi and 250°C mold] item was dry and had a large number of
air cells in the cross linked test pad. The strength test was 2 indicating that items

molded from this mixture would be used for low breakage packaging, such as shock

spacers.



test a thick m xture and was determned that for a
conplete nolded test itemthe mxture had to pre
wGahapee2smit o a flat roll ed sheet about 2" squaPE@T/US2006/045622
Exanple m xture B 5 g 5% potato starch gel 19.5 g of
15% corn starch gel 5 g of 80 nesh softwood fl our
0.125 g baking powder - [added to el evate the nunber
of open cells in the final structure by introducing a
source of carbon dioxide rel 6ased by heat and water.]
The flat test [2-3 psi and 250C nold] itemwas dry and
had a | arge nunber of air cells in the cross |inked
t est Exeanble hiietusé Cengt h test was 2 indicating that
itenﬁ% edfrom his m xture would be used for |ow
br eakay® TYAERELR sare h as shock spacers. WO
20073, 9@@3@&&5:}{@&2006/ 045622 61 Exanple mxture C
16. 3% 3% potato_,starch gel 5.9 %dry corn starch 14%
80 kYA S smasheefvppdlour 105 dry baki ng” powder | %
al ycp;g,qlr)f,baﬂl gg@dg produce a product that would
rel ease Trom and to produce a snoot her
sur f Beglxssral hdaddedite m’mﬁqu @d!mduc]; thhevolil datel a6 FrofPthd mold

o FgpRtielseciE TiRE & G PEhEC D pon col 1

structure This mxture will allow for a stronger

pro il ti.ll 3 the open cell structure
f or dﬂ% efrIT%tv{Qu 2 3 28" gc’go b &%ﬂ)é@ﬂ‘i pkenger gtrgpgth index of 4,
grdatcrphmd nnmyescnmﬂse@asraaieﬁoﬂeamn%n@fma@ PTR titnie will allow for a
acki ng Thi itemwould, as m xture C, provide

Bed P§‘F‘Bt°§ Vihilst Séﬁlt retatining the ppesk gellupiure fordtemsesuch as spacers in
patking lhbﬁesDe@o/dlﬁfpléﬂ BHPRS RpRrafd BAYER Felpples (X0 Ogacﬁmﬁso/c?x This

corn starch tgr
item wou » as mixtire C, provide good shock protection [crush strength].

Example mixture D

25% of a 3% potato starch gel
57% of a 15% corn starch gel
17% 80 mesh softwood flour
1% baking powder

To this mixture was added various amounts of natural material fillers in a effort
to reduce the cost per item. In this test group powdered calcium carbonate or bentonite
clay was added to the potato starch gel before mixing with the com starch/wood flour
mix. At low levels [up to 5% there is no effect on the strength or amount of entrapped
air pockets, suggesting that low levels of these two fillers are appropriate]. At higher

levels the basic formulation had to be changed to accommodate the chemical and
physical changes that the fillers produced.

Example mixture E A

10 g of a gel mix of 5% potato starch & 20% bentonite clay
6 g of dry com starch

7 g of 80 mesh softwood flour



17% 80 nesh softwood flour 1% baking powder To this
m xture was added various anounts of natural materi al

wo pdo7e6x263 N a effort to reduce the cost per iPENUSI0N6/045622
this test group powdered cal ci um carbonate or
bentonite clay was added to the potato starch gel
before mxing with the corn starch/wood flour mx. At
low levels [up to 5% there is no effect on the
strength or anount of entrapp2d air pockets,
suggesting that Iow levels of these two fillers are
appropriate]. At higher |evels the basic formulation
had 1 g glikeeslanged to accommodat e the chenical and

phységgkg&g%nges that the fillers produced. Exanple
m xture .g of a gel mx of 5%potato starch & 20%

bentonite clay 6 g of dry corn starch 7 g of 80 nesh

soft d, fl our. WO 2007/ 062265 PCT/ US2006/ 045622 62 1

g gl@%g%?m%te_ﬁst&fs '\Ag’Fet{luc?(e@lf?é‘HéF“é%ﬂ@Fi%"ttifé%lded ime 4" x 4" flat
mélti atka 36w iresiune ebwd@s 2f ddt 3 RidRAa ﬁc&aés?]&ft 3(‘)‘1%&1' ape mold

nol d at a |l ow pressure [between 2 and 3

teRPTAREE 23S P0L i eTefethframiture svasenelded.e Thasese 58 wasboth dry

a @b ' test.itemwas both . .
en Sonk 1T A5G, 5 BBL AN T 7 b S PR 8 e i
pogksts Jhis el afuspduestt i drardhamd Hasia rhiglpdegret of sEangthtfypase as a

r [ . S hi degr ee_ of engt h )
prifderd PAGUEL. The 18000 G Ay Blclel R bGurowth ik Srengt, in
additigp tprestheingshaupitodstct wi t h hi gher strength, in

addition to reducing the unit cost. Exanple F 16.3 ¢
of a 5% potato starch gel 5.9 g of dry corn starch
3. 8 Exanfpl@B nesh softwood flour 1 g of glycerol Test

char erL.stpcs -, . the thick mxture was flat nolded in
o 4157 ok Rk Btpiocplizen el
5.9 g of dry corn starch

3.8 g of 80 mesh softwood flour
1 g of glycerol

Test characteristics - the thick mixture was flat molded in a 4" x 4" flat mold at
a low pressure [between 2 and 3 psi] to a thickness of 3 mm. The mold temperature
was 250°C. 25 g of the mixture was molded. The test item was both dry and strong
after molding. The strength test was 8 with a very high level of entrained air pockets.

Example G

15.1 g of a 5% potato starch gel
9.1 g of dry corn starch

4.3 g of 80 mesh softwood flour -
1 g of glycerol

Test characteristics - the somewhat thick mixture was flat molded in a 4" x 4"
flat mold at a low pressure (between 2 and 3 psi) to a thickness of 3 mm. The mold
temperature was 250°C. 25 grams of the mixture was molded. The test item was both
dry and strong after molding. The strength test was 9 with a high level of entrained air



a low pressure [between 2 and 3 psi] to a thickness of

3 nun. The nold tenperature was 250C. 25 g of the
worRoormeremwas nol ded. The test item was both drRCEHOS2006/045622

strong after nolding. The strength test was 8 with a

very high level of entrained air pockets. Example G

15.1 g of a 5% potato starch gel 9.1 g of dry corn

starch .4.3 g of 80 mesh softwood flour 1 g of

gl ycerol Test characteristicé63- the somewhat thick

m xture was flat nolded in a 4" x 4" flat nold at a

| ow pressure (between 2 and 3 psi) to a thickness of 3

packetsTHehisralidurd Bnhe rstoufest Wishe? bikic fadbmils 38s Qémé laemlxture: that

was npl ded. The test itemwas both dry a
et ‘M@ eg?ﬁt’lé?‘ ¢ iest WP%E’ © $3Pe Ratin foranya Rptswish \midlhoaal water to
allovgihelngixlre &f b@ﬁ'xgé @ MHirne¥Ri£007/ 062265
PCT/ US2006/ 04562 63 pockets. This mixture is the
strongest of the basic fornula tests using a mxture
thatEXE@eiﬁwi ck. The next test was to use the sane
basic Tornula but with additional water to allow the
m xt L& gtod al$ds pafatestethagel a t hi nner ni x. Exanple H
15. 0 o starch gel 9.1 g of dry corn
st arl%%g%féﬁééoo/@l%%@ﬁrresh softwood flour 1 g glycerol 4
g ofM‘lvgtdrﬂOTnsﬂhsoﬂa\ro@dthsttl cs - the thinner mxture
bm)lded ina4" x 4" flat nold at. a |ow
press% f’foétween 2 and 3 psi) to a thickness of 3 mMm
The 4plofivaeaperature was 250C. 25 g of the m xture
was nol ded. The test itemwas both dry and strong
after nolding. The strength test was 9 with a high

| evelespthadtemdtitad thé EhiRRikBixSure W ﬂa@%lhé@ﬂn g€t mold
ter allowed the product to fill the nor e

At PrIrEssticdbepyeen? (i3 ppig taia phiskuness OﬁthmmStTl'augbld temperature
was 280°ar 25;;%? Yhohramd @Mﬁﬂ&knﬁi teik fREARds both th dry ag1d strong

producti on Three millinmeter thick trays were
fiﬁbpmlqifg evenghdestiwiass® with a high level of entrained air pockets The

addition of more water allowed the product to fill the mold more quickly thereby
producing a product with strength similar to styrofoam (2mm thickness standard
production). Three millimeter thick trays were made by molding for various times

between 3 and 5 minutes at temperatures between 300 and 375°F using the following

formulations. Satisfactory products were obtained.

Example 1

10.8 g wood flour [6020 grade]

23.2 g corn starch

41.8 g 5% pre-gelled potato starch in water
12 g 20% bentonite clay slurry in water

Example J

10.8 g of wood flour [6020 grade]

23.2 g corn starch

41.8 g of 7.5% pre-gelled potato starch in water



between 3 and 5 minutes at tenperatures between 300
and 375F using the follow ng fornulations.

W®@220786263 ory products were obtai ned. Exanpl e PCOSB06045622
wood flour [6020 grade] 23.2 g corn starch 41.8 g 5%
pre-gelled potato starch in water 12 g 20% bentonite
clay slurry in water Exanple J 10.8 g of wood fl our
[ 6020 grade] 23.2 g corn starch 41.8 g of 7.5%
pre-gelled potato starch in @&ter WO 2007/ 062265
PCT/ US2006/ 045622 64 2 mmthick tray were nol ded at
various tinmes between 45 seconds and 2 mnutes at
t enpemamuthick trayvwere Sfldednat ¢&idusutingg Heb@eéxphbog@b&gis and 2

tlsfac ts . were obtain

e el B ey p 30l B Pttt the Followipec Bymulations
Sasls&ctmyﬁm’ﬂlugtspmﬂatobtamﬁ ch 41.8 g 10% pre-gell ed

potato starch in water Exanple L 10.8 g wood fl our

[4025 grade] 23.2 g corn starch 3.1 g potato starch

3.3 Exdgleanite clay 41.8 g of 10% pre-gelled potato

st arch in ter These trays (in the above exanpl es)

havel%$ § %%&P‘Ec[ﬁ?%%gmfifﬁ athin filmof food grade

ol yI%3 238 food grade paraffin wax A specific
gspect of% ltq{ﬁélzzgmproduct is the observation that the

addl?ﬂgmo&‘oé@mh)nents is very inportant. \Wen the dry
41.8 g 10% pre-gelled potato starch in water

Example L.

10.8 g wood flour [4025 grade]

23.2 g corn starch

3.1 g potato starch

3.3 g bentonite clay

41.8 g of 10% pre-gelled potato starch in water

These trays (in the above examples) have also been coated with a thin film of
food grade polymer and/or food grade paraffin wax A specific aspect of this product is
the observation that the addition of components is very important. When the dry
ingredients, such as corn starch and wood flour are added to the potato starch gel,
without premixing into a homogenous mixture, the product suffers a dramatic reduction
in strength and will not spread evenly in the mold, producing open voids and unfilled
corners. The observation of specific addition was seen in a dozen or more trial
mixtures that used a different order of mixing of components. In addition the surface of
the molded product can be rough vs. the smooth surface of sequentially mixed
products. More recently the product was tested in a three dimensional mold, using
classic compression molding techniques, i.e., heated mold with a constant pressure
applied during the process. In these test the requirement for a specific order of mixing
was also observed and when this order was not observed the finished product suffered

significant problems, including incomplete product spread during the molding process,



i ngredi ents, such as corn starch and wood flour are
added to the potato starch gel, wthout prem xing

WO ni0og/oee2bogenous m xture, the product sufferBCHUS2006/045622
dramatic reduction in strength and will not spread
evenly in the nold, producing open voids and unfilled
corners. The observation of specific addition was seen
in a dozen or nore trial mxtures that used a
different order of m xing of 68onponents. In addition
the surface of the nolded product can be rough vs.-
the snooth surface of sequentially m xed products.

redibntivnriefiobthhetd\6f the abiddd %ﬁ@&uc_&%ﬁ& @GedibiBdntifl E@&Tgéh, as measured
di.mensi onal nol d us!ng cl assi c conpression noldi'ng

by, clessif Rppgompetes methodst ed nol d with a constant pressure
applied during the process. In these test the
r equUif pivgfor a specific order of mxing was also
observed and when this order was not observed the
finished product suffered significant problens,

or ochoco BB s RSB RS RR R0 65° T

r educt P@d g potstotarbine®§%0f t he nol ded product and a

reduct i I n. strength, as sured by classic
penet rgrgﬁ?t%?ecﬁ%lﬂiBg%?rpﬁg’aﬁ% M 1. Form pregel | ed
paper pP@H gtveatat 8620 suspension: 57.5 g potato starch:

8.5% 43.2 g recycl ed paper pulp: 6.3% 575 g water:
85% Add conponents, heat to 60-70C (ideal) 65C with

Add . h o H .O - 1 - - -
odmpprents) hedt 16 [6eT)@ (idead) 69 Fe‘t”‘hﬂg%‘?ahf?t Y ﬁfggg}aggi with a wire

ce gelleqg, it is_a stable ge
W}fc‘)g? &) %’é‘i"a% d ,dfé?ﬁeg.e,“edaﬂms %&?gllergf% &t can bpreenied, telfidgerated, etc.,
buf nbt favdedg materials: 92.3 g wood flour (aspect ratio
1:4) 132.7 g potato starch 159 g corn starch to form
honogeneous m xture. 3. Add honobgenous m xture of wood

and ost : : |l ed paper potato starch,
% I@E&%glg‘éfoﬂgﬁg%&n%ﬁgﬁ.

' i m xer on | ow speed. This m xture

mx wth a
i s st aB?-8 gaweod flour (aspect ratio 1:4)

132.7 g potato starch
159 g corn starch

to form homogeneous mixture.

3. Add homogenous mixture of wood and starches with the pregelled paper
potato starch, mix with a dough hook mixer on low speed. This mixture is stable and

can be cooled, refrigerated, etc., but not frozen.

4. Place mixture into mold (50-55 g) and bake at 195-225°C. (ideal 215°C) for
60-90 seconds (ideal 75)

5. Coating: Especially like PROTECoaT 6616B by New Coat, Inc,
commercial, biodegradable, acrylic based, FDA approved for food



can be cooled, refrigerated, etc., but not frozen. 4.
Place m xture into nold (50-55 g) and bake at
wa2s7a@36es (ideal 215C) for 60-90 seconds (i deEl/USHP6/045622
5. Coating: Especially |ike PROTECoaT 6616B by New
Coat, Inc, conmercial, biodegradable, acrylic based,
FDA approved for food WO 2007/ 062265 PCT/ US2006/ 045622
66 EXAMPLES OF ARTI CLES FORMED FROM PREGELLED PAPER
STARCH SUSPENSI ONS Exanple & 1. Form pregel | ed paper
potato starch suspension: 57.5 g dry potato starch:
8.5% 42.31 g recycl ed paper pulp: 6.2% 580 g water:
EX3uiltsAsioA R OIT1 2R $ORME MIPRE: y ldeal
tenp 65C) with Eixi ngm{}:wﬂ)l oW Rphp%ﬁ?ﬁg’g“\%%‘%#‘?g’mﬁ%mNs
formgel. Wen the paper pulp is dispersed, and as the
t eNISLAIIE R begins to rise (above 30C), the RPM of the
m xer 1S rncreased until the maximum RPMis reached.
The hdirmregdledi papespotatoi starth eudpengioni:eaches 65C. At

this i ] e 4 s,,a honobgeneous gel
suspeng?'g%dr%&’gtﬁ?ég{aﬁhs %'ﬁ%’ned of f and beater heads
changed2.8d gokeadétpagenghlph6s and speed is |owered to
10% of Xi num .LchenAid(r)). Alternatively, for
smal | e?%%t“glﬁeés,s(s?gé. for exanple, step #2 below, the
m xing is done by hand. Once gelled, it is a stable
gel that can be .cooled, refrigerated, etc., but not

fr oZ¥f. CHIPIBLRY IR 3 MEXErJ19abia oy 7AeE EdpalitemppS8CY withonixing on
low IR vt @ @ite Whisk @0 ¥o y {1 ch
° 8.3 g corn starch (t)o If%rg% h\gﬁg’é&eg%%ggﬁl‘?@tlgf%p%&%&ﬁd as the

R BRSO tiss Eahove 3986 dhel RM rafitbe nise2 . greased until the
mabci B eRNl ik eshch@BPEhe ROkALQ o iRt W3 49 ;

_ hook mixer on |ow speeed. %hios lﬁnﬁispll?rue AR 58?%18S§%ﬂ:' At this
time, theypixtws) is @ knmogenepuregad tsushension. rfite figadieturned off and beater
heads changed to classic dough hook and speed is lowered to 10% of maximum
(KitchenAid®). Alternatively, for smaller batches, see for example, step #2 below, the

mixing is done by hand. Once gelled, it is a stable gel that can be cooled, refrigerated,

etc., but not frozen.

2. Premix the following materials:
4.8 g wood flour (aspect ratio 1:4 or less)
6.9 g potato starch
8.3 g corn starch

to form homogeneous mixture

3. Add homogenous mixture of wood and starches to 29.9g of the pregelled
paper potato starch, mix with a dough hook mixer on low speed. This mixture is stable

and can be cooled or refrigerated, but not frozen.

4. Place mixture into mold (50-55 g) and bake at 195-225°C (ideal 215°C) for
60-90 seconds (ideal 75°C)



4. Place mxture into nold (50-55 g) and bake at
195-225C (ideal 215C) for 60-90 seconds (ideal 75C)

wOD20026062265 PCT/ US2006/ 045622 67 5. Coat i POT/US2006/045622
Especially |i ke PROTECoaT 6616B by New Coat, Inc,
conmer ci al, bi odegradabl e, acrylic based, FDA approved
for food. The foll ow ng exanples and fornul as work
with both the conpression nolding process and
i njection nolding processes ¢p produce strong products
as neasured by pentroneters. In, addition, these

- exanpl es and fornul as produce products wth

t hi knegoafinget \m@ec&uﬁ HE@I ﬂa@moafrorﬁs%ﬁnﬁ%emw Coat, Inc,

S 0O mmor

comr%?cﬁﬁ%f@g?@@é% acryie bﬁseFinF BAemproneddar fypdror nul a | D

# 0 P QR 4025 wod flour 4.8 4.8 4.5 5.0 Potato

starch 6.9 5.9 6.5 7.2 Corn starch 8.3 9.3 7.8 8.6

paperheffollowihelexdnilds dndf % i

29.9 31 .28.9 gQGTot al wt. r?gm hﬂc]aag ’%dziﬁtlvﬁggb&mﬁ&g ‘ggieﬁg’g“ tholding
Presess ang dieFton modding giraepspes tonprogiesy strons produstshasmdasured by

k f f] I|t and/

peﬁnlgct)%’gﬁl;s wrrrlo %.d@i?i%h tﬁése exeﬁhgggﬁgé aglg 5(%{5{9&% of eproaucts with
ﬂué’@?%&%theﬁwmﬂ 6ﬁnéét(hmm §ommpl¢,hmckh@xedo¢ﬂ1 5 yoridj 1.5 mm, 2.0
mmRRIEmnki St of Ingredients Wight in grams m xed by

Formula ID# S T 4025 wood flour 6.7 .4.8 Potato

starch 9.6 6.9 Corn starch 11.6 8.3 paper pulp 3.1

2.2 10%Paotato starch gel 41.8 29.9 Total wt. Ml ded

List pf gngredignts Weight in grams mixed by Formula ID #
O P Q R
4025 wood flour 4.8 4.8 4.5 5.0
Potato starch 6.9 5.9 6.5 7.2
Com starch 83 9.3 7.8 8.6
paper pulp 2.2 2.2 2.1 2.3
10% potato starch gel 29.9 29.9 31 28.9
Total wt. molded 52.1 52.1 51.9 52.0

Each modification listed in the above table is based on what works best for a
specific flexibility and/or method of molding. For example, as you change the

concentration of potato starch, the flexibility will change.

List of Ingredients Weight in grams mixed by Formula ID #

S T
4025 wood flour 6.7 4.8
Potato starch 9.6 6.9
Corn starch 11.6 8.3
paper pulp ' 3.1 2.2
10% Potato starch gel 41.8 29.9
Total wt. Molded : 72.8 52.0
Thickness of Mold ' 3 mm 2 mm

B (deeper
sides than
#T)




Thi ckness of Mold 3 M 2 nmm (deeper sides than #T WO
2007/ 062265 PCT/ US2006/ 045622 68 List of Ingredients
wai0gh622651 grans m xed by Fornula ID # U 1 U BPCTWUS2006/045622
4025 wood flour 3.3 5.6 3.5 Potato starch 6.2 10.5
6.6 Corn starch 6.1 10.3 6.5 paper pulp 1.8 3.0 1.9
10% Potato starch gel 27.6 46.6 29.4 Total w. Ml ded
45 76.0 48 Thickness of Mold 2 mnmm 3 mm 2 mm Li st of
I ngredi ents Weight in grans ggxed by Fornula ID# V-1
V-2 V-3 4025 wood flour 4.8 8.2 5.4 Potato starch 6.9
11.8 7.8 Corn starch paper pulp 1.8 3.1 2.0 10%
Potato starch gel 29.9 51.0 33.8 Total W Mol ded

LidotAnd®den®d 1Nl CKNEss of N W’méhtrﬂpgfmﬁé'x'nﬁ(éd, ; rh} Tf Y
Ingredients Wi gnt TTI grdnb IJ)\‘u oy l—ﬁlzlun & ‘U,sw W
AT WZ4025 wood—ftour—378 o.s otato—starth—6-1~+1-5
o~ " 1 N _ N NI O O 1 Q 2 0N

4055 Whod fiBurT 2 S-S paper—putp—im8-—3-8 5.6 3.5

Potato starch 6.2 10.5 6.6

Corn starch 6.1 10.3 6.5

paper pulp 1.8 3.0 1.9

10% Potato starch gel 27.6 46.6 29.4

Total wt. Molded 45 76.0 48

Thickness of Mold 2 mm 3 mm 2 mm

List of Ingredients Weight in grams mixed by Formula ID #
V-1 V-2 V-3

4025 wood flour 4.8 8.2 5.4

Potato starch 6.9 11.8 7.8

Corn starch

paper pulp 1.8 3.1 2.0

10% Potato starch gel 29.9 51.0 33.8

Total wt. Molded 43.4 74.0 49

Thickness of Mold 2 mm 3 mm 2 mm

List of Ingredients Weight in grams mixed by Formula ID #
W-1 w-2 -

4025 wood flour 3.8 6.3

Potato starch 6.9 11.5

Corn starch 2 3.3

paper pulp 1.8 3.0

10% Potato starch gel 29.8 49.8

Total wt. Molded 44.4 74.0

Thickness of Mold 2 mm 3 mm




10% Potato starch gel 29.8 49.8 Total w. Ml ded 44.4

74.0 Thickness of Mold 2 mMm 3 nmm WO 2007/ 062265
w2606/ 045622 69 EXAMPLES OF ARTI CLES FORMEZDSIOREIMS622

PRECGELLED PAPER- WAXY POTATO STARCH SUSPENSI ONS The

foll owi ng exanpl es include a "virgin" cellul ose pulp,

rat her than wood flour and paper pulp enployed in the

prior exanples. The virgin cellulose pulp is provided

in large bl ocks of conpresse@ pulp and is derived from

managed forests. The material is bleached and is

ready to be used as provided. The virgin cellul ose
E)mMm,Em ARTIGTSEFURMES FROMERIGEL S EDBPER- WA XY POTATO STARCH
St%ﬁ’grvgl Iy | ess than 1:9, nore preferably |ess than

Kaddi tion, the fol | owi ng exanpl es include a

waxy potato st arch source which is nade up of

appr. XI tel.y 100% any| opectin potato_starch.

Addi O gteI’FémP@)?aWﬁf‘)‘ég 3 neirgige ceivlesemalis rather than wood

t e
ﬂdg!;gi?ﬁs;&a&%} %hgéﬁbﬁ)gégnqgftaé 39‘1@‘ %%8%% Xy pgrnfgpb%el?ulose pulp is
prayided i lange tﬂ@‘l"l‘?ﬁ @W@QSW@E Qul@ednldus deevgbfrem-managed forests. The

m&@ﬁﬁtlg bf%‘éél{ﬁﬁrbxﬁll'ﬁ% ?/?%ﬁ} 18'be usgd §s o%%é’dl p'gléa%ﬁglgtc%g QS/B pulp has

[ El'Tane 100
an5agpgct\m1u(m of §2s 3henAdid O¢ sprqfemblyt less thaat1:00nbee prifernbliNless than

eed with a.w,r wisk to form_the
1.8 b B0 P FRRSE cmnileR s 5 e imobe diseviydapice which is
maire]pd u%glz/tl‘ happtcedimetedy ur(}é)%ezghﬂSpécﬁlg oo (ﬁ%@lﬂie Mtlonally, the
e 0 ni i S Jncrease t he maxi num
exﬂBRAeF mdl}%afté’ ﬂg & ad?%aWQW%ﬂe? S‘i’?tar"Hl?eé?aﬁ‘l‘ﬂg 22ehe tenp
reaches 65C. At this tine, the mxture is a
ho ene suspensi on. The heat is turned off and
Ex@gﬁeg %%é”%lgﬂsranged to classic dough hook and speed
is lowered to 10% of maxi mum (Ki tchenAid(r)). Once

el led, the % oy be cool ed or refrigerated (but not
X 1Q{¥a vaxy pomte piaschi he fol | owi ng nateri al s:

32. ], FoMre/preId Leetlufst Baﬁgl-\’v%epc;tgt%]starch suspension.
5.8 g waxy potato starch [Eliane 100]: 8.3%

E

6.5 g virgin cellulose pulp: 9.2%

58 g Water: 82.5%
Add components, heat to 60-70°C with mixing on high speed with a wire wisk to form
the gel. Alternatively, as the paper pulp is dispersed, and as the temperature begins to
rise (above 30°C), the RPM of the mixer is increased until the maximum RPM is
reached. The heating continues until the temp reaches 65°C. At this time, the mixture
is a homogeneous gel suspension. The heat is turned off and beater heads changed to
classic dough hook and speed is lowered to 10% of maximum (KitchenAid®). Once
gelled, the gel may be cooled or refrigerated (but not frozen) until used.

2. Premix the following materials:
32.2 g waxy potato starch [Eliane 100]
0.25 g magnesium stearate

0.05 g foaming agent



0.25 g magnesi um stearate 0.05 g foam ng agent WO

2007/ 062265 PCT/ US2006/ 045622 70 3. Add honpgenous
worRooreredf wood and starches to 29.9 g of thePCT/US2006/045622

pregell ed paper potato starch, mx with a dough hook

m xer on | ow speed. This mxture is stable and can be

cooled or refrigerated, but not frozen. 4. Place

m xture into nold (about 50-55 g) and bake at 195-225C

(ideal 215C) for 60-90 secofis (ideal 75C) Exanple X

is preferably used for flatter trays. Exanple mxture

Y [90% waxy potato + 10 corn starch] 1. Form a

pr edel Add mmhdgemﬁsnﬁﬂmr o6 d RH A cBds?oCIY.0 g9 the pregelled

Si o.starch [Eli ane
paBe 3RS 5B, ol Bt ecloiper . lowg spseiq Thisweikiure s stable
an82abbe 20015’(!1 GfTir@an&ﬁteﬁoblht% Agzépterials: 29 g waxy
potato starch [Eliane 100] 3.2 g corn starch 0.125 ¢

magnesi um stearate 0.025 g foam ng agent 3. Add

NOMOCS MithH! e mifa0 OKA %t 2 u;gz{?
t he 3e| l'ed  paper %%\ftaa&o St arf:S% gﬁg@v‘ﬁ‘ a ](?3 C (ideal
Zlﬁc@&g FPRE0 sepon \KA@pb’éifC)Thl s mixture is stable and

can be cooled or refrigerated, but not frozen. 4.
Place m xture into nold (about 50-55 g) and bake at
195-Ex28pl¢ Kde ptefei@abhG)sell dor fited@rageconds (i deal 75C)
Exanple Y is preferably used for deeper trays that
require high edge strength. Exanple Z [80% waxy
pot Exemplftatans ¥ [90%Mwily dotatbar 10 soril’seel] ed
cel lul er- otato starch suspension. WO
200-} / d:g’??%p q\ﬁf%\@g)sg Rapgyvaxypotato s?arch suspension.

5.8 g waxy potato starch [Eliane 100]: 8.3%

6.5 g virgin cellulose pulp: 9.2%

58 g water: 82.5%

2. Premix the following materials:
29 g waxy potato starch [Eliane 100]
3.2 g corn starch
0.125 g magnesium stearate

0.025 g foaming agent

3. Add homogenous mixture of wood and starches to 29.9 g of the pregelled

paper potato starch, mix with a dough hook mixer on low speed. This mixture is stable

and can be cooled or refrigerated, but not frozen.

4. Place mixture into mold (about 50-55 g) and bake at 195-225°C (ideal
215°C) for 60-90 seconds (ideal 75°C)

Example Y is preferably used for deeper trays that require high edge strength.

Example Z [80% waxy potato + 20% corn starch]

1. Form a pregelled cellulose paper-waxy potato starch suspension,



5.8 g waxy potato starch [Eliane 100]: 8.3% 6.5 g

virgin cellulose pulp: 9.2%58 g water: 82.5% 2.
wee@mose2ehe follow ng materials: 22.5 g waxy pRPCEHUS2006/045622

starch [Eliane 100] 9.7 g corn starch 0.125 g

magnesi um stearate 0.025 g foam ng agent 3. Add

honogenous m xture of wood and starches to 29.9 g of

the pregelled paper potato starch, mx with a dough

hook m xer on | ow speed. Thigim xture is stable and

can be cooled or refrigerated, but not frozen. 4.

Place m xture into nold (about 50-55 g) and bake at

195- 225(3 ¢ imdsIpotatd SlatcH [B1ia60186): seg@nds (i deal 750C)
Exanpl e is preferably used for trays that need to be
over wlappatistrceliylnse pulpy| 28% Exanpl e AA [ 70% waxy

pot at 0 58 3RkeL0r N sigarwh]- 1. Forma pregel | ed
cel | ul ose paper-waxy potato starch suspension. 5.8 g

waxy potato starch [Eliane 100]: 8.3%6.5 g virgin
cel [yl Px%ﬁxi?%eofollg“%(@ Ex%?erﬁlswat er: 82.5% 2. Prem x the
|1 ow I's:

followng materi al s: g Waxy potato starch [Eliane
100] @2P25wgxyrpgratsstarchdEbaneat @010. 025 g f oam ng agent
WO 200 5. PCT/ US2006/ 045622 72 3. Add honogenous
rn'xturé{?g?g&%st and starches to 29.9 g of the

pregel D@5 gxapgiespoh afearatd ar ch, m x wth a dough hook
m xer o |50 speed. This mxture is stable and can be
cool ed 'oP F’F’ﬂféﬁ%ﬁe@& but not frozen. 4. Place

m xture into nold (about 50-55 g) and bake at 195-225C

i deal . )
( 3a Add homogenous mixture of wood and starches to 29.9 g of the pregelled
paper potato starch, mix with a dough hook mixer on low speed. This mixture is stable

and can be cooled or refrigerated, but not frozen.

4. Place mixture into mold (about 50-55 g) and bake at 195-225°C (ideal
215°C) for 60-90 seconds (ideal 75°C)

Example Z is preferably used for trays that need to be over wrapped or edge
sealed.

Example AA [70% waxy potato + 30% corn starch]
1. Form a pregelled cellulose paper-waxy potato starch suspension.
5.8 g waxy potato starch [Eliane 100]: 8.3% ‘
6.5 g virgin cellulose pulp: 9.2%
58 g water: 82.5%
2. Premix the following materials:
29 g waxy potato starch [Eliane 100]
0.125 g magnesium stearate

0.025 g foaming agent



215C) for 60-90 seconds (ideal 75C) Exanple AAis
preferably used for deeper trays or sal ad/ soup type
whomi®6226qui ri ng hi gh edge strength. EXAVPLESPQFUS2006/045622

FILM NG Exanple 1 A sheet of blow nolded film such

as Ecoflex 1340, with a nelt point between 145 and

170C is cut to fit the holder of a traditional vacuum
form ng nmachine. The container is heated in an oven

to a tenperature within the #&lt range, to sinulate a
tenperature that is consistent with that of the actual
manuf acturing process. The container is transferred

to the Amalslhombgdﬁons fnliighh‘@@ﬂ wWholdBaHl f8rcR8did He ?lfé l)ﬂ{he pregelled

osed, ove ntai ner. Using the

Paﬁgra?‘g?“’é? {’Iﬁr W-f*ﬁgr S’P oplg ixen on Joav #pedk [This midureds stable
anﬂ%aﬁb&%&@l@ﬂ%}%fﬁﬁbﬁ%d BG%HOQ@%”EH point of the

specific fil etine to flas heat the filmis

dependent on the given type of heating system and the

congfr hldd 1 it. AV o s

is 24 plqjllg%eoglr%g&tr%?“éo teng%’l ? i %R}-S{?Sggraéamb%t% ﬁ??g% C (ideal
21887} wor §8r90 serends (idnah @GP @ont ai ner are al |l owed to cool

to a tenperature below the nelt point, the fil ned

container is renoved and any excess filmand/or rough

edgdixaniple heA sopteficrably aded fori devpe: thys Cdra%édysoup type bowls
re{)[ﬁﬁg%% d% Erslh%d]nal size. Exanple 2 A 1.75 m |

R 8P STt conpost abl e BASF film such as

Ecof |l ex 1340, is cut and placed into the holder. The

con h ed to a tenperature of 150 to 175C

and %S@%Lf‘:§ ‘sﬁéﬂhé@m GThe filmis surface heated to

a tenperature of 145 to 160C within 15 seconds and

Ethelv cuum applied to pull the filminto the container
‘Xg.gag__fe he systemis cool ed. WD 2007/ 062265

PCT/ AJSZE 8F BARS AfolddPril |a§ g%gé % 1?50 r‘Q\rith R x%%lt point between

bi odegr <z;ldabl e and conposta suc
14Fapd|1dQ°G 33 gut fosfit mhcamr qﬂaamﬂuomlozatchmrmhﬂﬁrg mddléne. The

coﬁt@ﬁ‘l%f;‘ di‘ﬁéaté NGl GRnt ea?%e&x?p@aeturaet ulr;tflgggleh@g erange*ta tq simulate a

pace In the nest. MI1S SuU
temmwg:eatﬂmt ds ocfonxi‘sﬁa@tmrhuﬂnatlﬁ theesanalsmandfatfiein a;%éléys The

cox@tgﬁ f?g tIIaSSfQH‘eCll h[ﬁe frfelstmw'i in thet Ix:']aecuﬁr%nhglcﬂl%re a?lrc]i the ﬁlm holder

closed over the container. Using the flash heater of the forming unit the film is quickly

heated to a temperature just above the melt point of the specific film. The time to flash
heat the film is dependent on the given type of heating system and the construction of
any specific filming unit. A vacuum is applied and the softened film is drawn into the
container. The film and container are allowed to cool to a temperature below the melt
point, the filmed container is removed and any excess film and/or rough edges of the

container are trimmed, by classic methods, to its final size.

Example 2

A 1.75 mil biodegradable and compostable BASF film, such as Ecoflex 1340, is
cut and placed into the holder. The container is heated to a temperature of 150 to
175°C and placed in the nest. The film is surface heated to a temperature of 145 to
160°C within 15 seconds and the vacuum applied to pull the film into the container and
the system is cooled.



cooled. Example 4 A 1.75 m| filmheated to 165C
within 10 seconds, container heated to 175C. Exanple
W®B2007/662263 fil m heated to 165C within 16 seconB&T/US2006/045622
contai ner heated to 175C. Exanple 6 A 10 m | film
heated 165C within 20 seconds, contai ner heated to
175C. The invention has been described with reference
to various specific and preferred enbodi nents and
techni ques. However, it shoul7zd be understood that many
variations and nodifications will be obvious to those
skilled in the art fromthe foregoing detailed
description of the invention and nmay be nade while

Ere ining wthin the spirit and scope of the

~¥¥5@ﬁ3ion. WD 2007/ 062265 PCT/ US2006/ 045622 74 CLAI MS
V%atAils.whai%@e@dbiemﬁmﬂﬁgpb% IS £l ;
drida G E’abﬁé’ﬁAs?raﬂ)%g%g@r 3 Bepflex 1340, is

bi odegr adabl e cont ai ner, mpri sing:
cuband phrcpd die ghedadire The eontainer is hdntedetiorn teivperature of 175°C and

: hngar (LS roxi mat el y the .
PG e The HA io SBRCEHOREA I PORR PR o Se i 12
seeonsistsind dbeyvamiai] gppliet to palh the( f)n hnethe dvatding he W stem is
cqgk%degradabte filmto the surface of the container. 2.
e nethod of claim1l, wherein the tenperature of the

container is between about 70 and about 200C. 3. The
Bt ho of claim2, wherein the tenperature of the

cortarner i s between about 120 and about 190C. 4. The

met had .78 méll fiihehteddEI68PO Wiltfint t °

contai ner i s between about ?ﬁglgﬁgﬁgggﬁ%ﬁg%%gﬁE§?d$%é?s(1

net hod of any one of clains 1-4, wherein the film
Exe@ifie 5ses a pol yester, a polyolefin, a polyacetic

acid, a polyethylene or copolyners thereof. 6. The
- met HdQ i flyheated tofl 687G within 1@ seashds,eontairive hedtkdrto 175°C.

conprises an aliphatic .

Example 6
A 10 mil film heated 165°C within 20 seconds, container heated to 175°C.

The invention has been described with reference to various specific and
preferred embodiments and techniques. However, it should be understood that many
varjations and modifications will be obvious to those skilled in the art from the
foregoing detailed description of the invention and may Be made while remaining

within the spirit and scope of the invention.



aromati c copolyester. 7. The nmethod of any one of
clains 1-4, wherein the film conprises pol yethyl ene.
W@200The226®t hod of any one of clains 1-7, wher ePCT/UR®06/045622
filmhas a nelt tenperature of between about 120 and
about 200C. 9. The nethod of any one of clainms 1-7,
wherein the filmhas a nelt tenperature of between
about 145 and about 170C. WD 2007/ 062265
PCT/ US2006/ 045622 75 10. Thé4nmet hod of any one of
claims 1-9, further conprising applying an adhesive
bet ween the container and the film 11. The nethod of
any one of clainms 1-10, wWEkAIMS he bi odegradable film
is applied in liquid form 12. The nmethod of any one
What isickaimed is: 11, wherein the filmis applied to the
container by spray coating, dip coating or by

1. p@lmﬁthastgformmui@laebi’dﬁé@@damé contdinef&ofpriztrl s 1- 12,
le filmis appliedin solid

wher th de
for rﬁe C$H ﬂﬁ‘iﬂﬂ gegfﬁ%%hlﬁ gantaigpn vdieseintthe terhparatyre of the

ﬁﬂﬁ?ﬂdr@ dihfatdl od of
coany V@gﬁa%p?o Cl | alt rrg'ﬁ?[eaﬂi]gﬁ E?Ahrﬁlg?rg@?}éjt eb%éf%z{j?eﬁl ?11535 i's

bet eating the bigdogradable fibgyandis ni|. 16. The met hod
of a8y éiﬁﬂylﬁé ﬂg ﬂéaﬁ% ﬂiO&ég aa%ou ! irg t(%ﬁl% slnﬂ'tla(_ﬁo & E}glel ainer.

IS between about
nmet hod of any one of cI aims 1-16, wherein the film has

2. a’gl‘rf@g% Otdr(ﬁnt‘ﬁgl %gre%)n {}hel tggﬂ%]extagﬁg %ﬁg g?mHgfl)]%% ?gbelta%en about
70m§@b0W%XO§Cn the filmhas a vapor transfer rate of

|l ess than 5 g H20/1 00 in2 per 24 hours. 19. A nethod

for filmng a biodegradabl e contai ner conprising: (a)

3. pFloyingtwdeofsilaine b, whereth HieadegeRaablof (59 BéRARMSF 1§"$Etﬁlgen about

ed to a tenperature approxi mately equal
12?%&9 gouﬁé?ﬁa‘{:errper ature of a biodegradable film (b)

heati ng the bi odegradable film

4. The method of claim 2, wherein the temperature of the container is between about
145 and about 170°C.

5. The method of any one of claims 1-4, wherein the film comprises a polyester, a

polyolefin, a polyacetic acid, a polyethylene or copolymers thereof.

6. The method of any one of claims 1-4, wherein the film comprises an aliphatic

aromatic copolyester.
7. The method of any one of claims 1-4, wherein the film comprises polyethylene.

8. The method of any one of claims 1-7, wherein the film has a melt temperature of
between about 120 and about 200°C.

9. The method of any one of claims 1-7, wherein the film has a melt temperature of
between about 145 and about 170°C.



(c) applying the heated biodegradable filmto the
surface of the container. W 2007/ 062265
w2606/ 045622 76 20. The net hod of cl ai NlPAPPS2006/045622
wherein the container is forned froma pre-gelled
starch suspension that is nmaintained at | ow
tenperatures. 21. The nethod of claim 20, wherein the
pre-gelled starch is forned oma native or nodified
starch. 22. The method of cla m 21, wherein the native
st arch is potato or corn starch. 23. The nethod of
]fh%ﬁ'h?re'n the modified starch is a waxy potato
TAE et Hodaisrs by fgther gfomprising apily@8,an adhesive
beM@h&h@thﬁmgﬁhﬁcﬁdle&ilﬁ{Ch suspension further
conprises .cellulose pulp. 25. A filmed bi odegradabl e
contai ner made according to a process of any one of
cl 0 ReL.
11T oot b sy oot HRRHS U AGEinthe PipleBidabie fin i epticd in
hqy@aformm The cont ai ner of cl ai m 25, which
disintegrates to its conponent parts in less than six
nont hs. 28. The container of claim25, which
12d|’l§lerm€gochbﬁ8ny onappelaindTblle| Wherdid MeSHlnlR-a Eﬂ@d to the container
by QAL 0‘5 %{one of c¢lains 25-28, |ntheform
Y SRraX/CriRg dip podting Py paintinge group consisting of a
cup, atray, a bow, a plate, a utensil, a coffee cup,

a..mcro te dinner tray and a televisjion dinner tray.
13.” The method of any one of clainis 1-12, whereln the biodegradable film is applied in

solid form.
14. The method of claim 13, wherein the film is applied to the container by vacuum.

15. The method of any one of claims 1-14, wherein the film thickness is between about
0.25 and about 15 mil.

16. The method of any one of claims 1-14, wherein the film thickness is between about
0.5 and about 2.0 mil.

17. The method of any one of claims 1-16,wherein the film has a vapor transfer rate of
less than 200 g H20/100 in? per 24 hours.

18. The method of any one of claims 1-16, wherein the film has a vapor transfer rate of
less than 5 g H,0/100 in” per 24 hours.

19. A method for filming a biodegradable container comprising:
(a) provided a starch-based biodegradable container which has been heated to a

temperature approximately equal to the melt temperature of a biodegradable
film;

(b) heating the biodegradable film;
(c) applying the heated biodegradable film to the surface of the container.
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20. The method of claim 19, wherein the container is formed from a pre-gelled starch
suspension that is maintained at low temperatures.

21. The method of claim 20, wherein the pre-gelled starch is formed from a native or

modified starch.
22.  The method of claim 21, wherein the native starch is potato or corn starch.
23.  The method of claim 21, wherein the modified starch is a waxy potato starch.

24. The method of any one of claims 20-23, wherein -pre—gelled starch suspension

further comprises cellulose pulp.

25. A filmed biodegradable container made according to a process of any one of

claims 1 or 19.

26. The container of claim 25, which disintegrates to its component parts in less

than one year.

27. The container of claim 25, which disintegrates to its component parts in less

than six months.
28. The container of claim 25, which disintegrates in approximately 24 days.
29. The container of any one of claims 25-28, in the form of an article selected from

the group consisting of a cup, a tray, a bowl, a plate, a utensil, a coffee cup, a

microwave dinner tray and a television dinner tray.



