WO 03/ 05%3&39736” y 2006 BI ODEGRADABLE OR COVPOSTABLE CONTAI NERS Thi s
application claims priority to U S. Provisional Applicationil¥ay 206348, 003,
filed January 11, 2002. FIELD OF THE | NVENTI ON Thi s applicati on is in the
field of biodegradable and in particul ar conpostable containers that can
hold items in a dry, danp or wet condition. The products are based on =~
novel starch conpositigrepECRADABLE ORCOMPOSTABREE 8d gel at |ow
t enper at ures. BACK( THE | NVENTION Material s such as paper.,.
paperboard, plastic, pol ystyrene, and even netals are presently used in
enor mous  quant i ty %pt,{snoﬂemnnndmﬁoqﬁ Saprbiisiosd Applidatian NocEi481068; s,
separators, divider tops, cans, and other packaging nmaterials.

Mbdem pr ocefikiddgnuagrid, P¥8kagi ng t echnol ogy all ows a wide range of |iquid :
and solid goods to be stored, packaged, and shipped in packagi ng mat erial s
whil e be| ng protected from harnful el enents, such as gases, noisture,

li ght, -mi croorgani sms, vermin, p%E&megm ng . forces, vibration,

| eaki ng, or spitling. Many of these materials are characterized as bei ng

di sposabl.e, but actually.have | i Bsipasan | | ty.
‘For many of thes ‘%)F'B:dﬁ%‘i' t’ﬂeth tﬂe?d f)f {mg% gfg%ti 19%&1&1:@

span decadegincaVRhk GRMbMritess.in Eaic:h dgmpor wot/@mdlmm ’Jmemrnrbntsamhﬂsrﬂﬁﬁ cans,
billions of glass bottles, usa gergﬁ,ﬁ,%t ic are
used in st onrqvshstapitcERRrOsE H@ﬁﬁ% oﬂlﬁg§“7<s“?z,§mra(l)l ces, %?gdgveggled foods, _
“grains, beer and other products. In the United States al one, appr oxi mately '

5.5 m'_I.I ion tons of paper areg cQ ﬂm@r@@%agl ng materials,
“whi ch represents orly about M&%WM omesti.c paper - .
production.. Packaging materials (e.g., paper, paperboard, plastic, - -

~ polystyrene, . gh@s&ial® udiPishaper, aeperbbird, nlasticawlvstsrmtmdt@wmglamg to-

‘the environnent. For. exanpl e, the._manufactur S -
i nvol ves t hpresentdy s¥edain\aRPTRAYS %’Fmﬁtaz'aq&‘b cogfasrtﬁasﬁ%g spgf!t% ﬁ‘gﬂe}s

mat eri-al s, S A RIRAC s, (tSpsk BASN ariIbthEr claagmganqttemtisabl\@demrmm) ' V\D
03/ 059756 - 1%8%%0% c21#(;)}06 &nl or?ﬁs uor oc bon?ﬁ bcf:F%[s c)hd ﬁgsllapegn used '
in the mnM@mk%ImfthWa loys a wide Jangged ‘%’ products -

- have been | éﬁgﬁ%qﬁt ohd Bip @@h{ l}bﬁékagﬁlgofnafchﬂs Qilﬁireebelhg)pmtect&ldrmm lwiﬂélspr ead
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forces, vibration, leaking, or spilling. Many of these materials are Chmctermd asbeing

| : dlsposable but actually have Ilttle, if any, ﬁmctxonal blodegradab:hty FOI‘ many of these |

- products, the tlme for degradatlon in the envxronmcnt can span decades or even centunes.

Eaeh ‘year, over 100 bllhon aluminum cans, b]lhons of glass bottles, and thousands

of tons of paper and plastic are- used . in stormg and dtspensmg soﬁ drtnks Julces,
processed foods, grams, beer and other products In- the ‘Unlted States alone,: _
- approxnnately 5. 5 rmihon tons of paper are consumed each year in. packagmg matenals, o

| ;whxch represents only about 15% of the total annual domestic paper productlon _- '

Packagmg materxals (e g., paper, paperboard plastlc polystyrene, glass, or metal) -
are all to varymg extents, damagmg to the envxronment For example, the manufacture of'
A po]ystyrene products znvolves the use of a variety of hazardous chemlcals and startmg -

materials, such as- benzene (a known mutagen and a probable carc:nogen)

t1on-in-the environnent canl_ '




- be degraded ne

" said to be ¢

B corrpanl es to d| scontl nue the use of pol ystyrene products in favor of nore -
envi ronnent‘@%byosgagﬁe materi al s. Some groups have favored tlhqugsg)ogf :

- products: such as paper or other products made fromwood-pul p. However,
" there remin drawbacks to the sole use of paper due to the trerrendous

‘anount of energy that is required to produce it. A strong need t-o find new, -
easi |y degra@&reﬂwmbpw (or ‘t'@&ﬁ")rhété-‘talt‘@e@é%§§ﬂyn B@r’?@t‘fﬁﬁﬁ@é’f Selowleftds

- remains. Degf"egs{?dehﬁ? ysl?rr rJdﬁét@tetv@s 296 Blen HAKER th iR Qeustiohfbr 612 oadRear to-
ea Into very small pieces. These pieces are B

‘hard to see, lpwt. can still take decades or centuries to actual ly break

down. COther products-are made from mat eri al' s -which undergo a nore rapld -

_breakdovvn t han non- bi odegr adabl e products. If the speed -of this degradation

i's stich that the Pretuwidewicad entisepmesital mnpﬁnaaﬂerthﬂﬁ besa significens pressyreron

“ approxi-nmat el y raml ,en rmg&@ pFoRfa tih OBS tdpeproduct - i

B )éon%gaﬁq%b%eu& h?@geﬂngn?s‘éopr oduct s -imade ofl corr:g)rostabl e ...

- “material s whiestiroameualieefc maigrials. eSgmagrowpsdys fayered thydise eheragusssych &y

‘- products in %E&ggpotﬁér %ﬁ%ﬂeﬁ%&eﬁoﬂ'@mo@ @?@gvefi‘ tﬁérgFanahﬁﬁ'EWba&Q% lﬂfg'lge

sol utlon has n-to packagl ng rra s out of . baked, edible :

B - sheet s, - e sgje psevf Prtee duedp the rewerkieus amret cffremlaﬂwﬁ!&tesﬁledéqprmw Af f our

.and-a r|S|ngS

"Heed £ tiba)ttgb esl,b&e%raettsssemeee thR Beflfeckdiind ﬁeﬁé}ﬁﬁncecones

- “and ‘CUps. vvhl%ﬂlgare easi | ecorrpose they. pose-a . nunber of.lintations.’ -
- For ‘exanpl.e, standards rqmgins. or oi l S are added to the mixture to ‘perni-t renoval
~of the sheet fromthe baking nold, oxidation of these fats ‘cause. the edible”

sheet's 'to go rancid. I n.general, edible sheet ﬁt%‘nﬁ% brlé’tle aét(a far. too_-_

" fragil.e to repl adeeepdaility, if parladvertame Sopmac Fidggradedrhey are

.- -also overly ﬁ&@@'ﬁréak%pixﬁlmeﬁﬁ .uxtaa pidtes, caﬁseﬁedekyremelddoeae dsemmuususcepru or to;_-

coor during their, intended uge "br#}ado (Et entrmu ] neé%ogims acms o

" renewabl.e mafesfdes or FRRrics 2o agialy br Py 2her products &< ARS8 Er ces

- suchas gr anmsch tmideo %, mara capid tuéakdowrl ma:rmybnodegedqblasnradmh ilfsthmhpeaﬂatfded as :
~an unwanted. tgetg;g, %tg?tl ,g{suc%d egogsastt%u gadm,thﬁ. aep%ﬂb& tsftéspgssr adabl e
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o b r eak d OW” a“c%m%héuiﬂlé‘ a}&dh%edt&ﬁ Bt ﬁr&ﬁtc&'}l‘{ddb Qﬁbﬂanﬂztostable materials whlch also meeta

' vanety of needs such as eontamers for produets ina damp or wet condmon, has posed a o

o sxgmﬁcant challenge '

One solutzon has been to make paekagmg matenals out of baked edlble sheets o
_ e &g wafﬂes or paneakes made from a mlxture of water, ﬂour and a nsmg agent Although o
} o B edlble sheets can be. made into trays, cones, and cups. whleh are easdy decomposed, they
R L . posea number of hm;tatlons For example smce fats or oils are added to the- mixture to
R perrnlt removal of the sheet ﬁ'om the bakmg rnold oxndatlon of these fats cause the edible
: :‘ sheets to go rancid. In general echble sheets are very bnttle and far too ﬁ-aglle to replace -
B . most artleles made from convent:onal matenals They are a]so overly sensmve to moxsture L ;

B and can easily mold or deeompose prlor to or durmg the1r intended use.

Stareh is a plentlful mexpenswe and renewable matertal that is found i ina large
'vanety of plant - sources, such as grams tubers, and frmts In many cases, starch is.
d:scarded as an unwanted byproduct of food processmg Starch is readﬂy blodegradable -




X conponent conp05|t|ons in various forns, |nclud|ng as’ f|IIer and b|nder as
~“'has been: us%@égg-,g@ t he bi odegradabl e nature of starch, thqrm]% been '

' may attenpts to incorporate it into'a variety of’ materlals Starch .has been -

“incorporated into multi as a. constituent w thin thernopl astlc pol ymer .

" bl ends. the starch recrystal lizes or -ofherwise dries out. . the starch forns

. approaches its deconposition tenperature, i s necessary. to

a'solid or sent dees|NoHPYFHE iy hesnyipmpert o s pigHbicapt periedypfiey dE?? sl n¥forch & eriough
of the water Jy evaRA! fhibPRcHft: Rebrei@iPeiteiniRatididton He eiBhdedde! oW its -
- deconposition tenperature, Upon resolidiflcation of starch:-to becone: ‘
- mol ten, solvated or otherwise liquified into a plastic state. at a -
component s - can benqé%&%{eSﬁsldegéamenﬁ@%Io\f%tﬁhanﬁ& k26 bleiRiahy Bk ngﬂ mlthat
_ a ol ar
1 quids or sdhopmerate itointl p eriethef dptarialis. ’ﬁtaxcbﬁlas beent Meqrrerpted dutg aw P
_ becones a f| %\5\@1 $n%n{mm?5§:tﬁlns I Uaﬁodm'btﬁﬂ ﬁ]&lﬁdlﬂ% Q@flleﬂn@'ﬁﬁﬂeﬁ adYial Bedd SRGH as a
“binder ‘or- glu o adhefe solid constituents together to- f'orm.a het er ogenous. .
~omixture of d.asaemﬂmerwnb‘a#eﬁv@lasmepmbbeﬁhm bef oré or- during the :
+..mol ding phase;. the starch is typically dissolved or gel atini zed inan -
. appropriate solvent, bindi geg matri x that can bind the. remmining conponents.

 toget her. Al t hougFarhenp beaged aga thisder A Eluede adpgrgsalid qnspiients qeetherse A bl end |

- that would. yh%ﬂ;@&ﬁ@ﬂ:ﬁmmxﬂé&ﬂt ceﬂxwknﬁm\e&mﬁd pml beforedr dufifl STE ti e,

bei ng econom cal to make; suc tlon et -been achi eved.
" There remmi nmoklinggbiase; the sigeh s W‘CFJB'H% egar &eq?t’ﬂlz /10 %’cﬂ’?ﬂﬁ*ﬂ" Bls%lﬁ?“&duct

that is stroggy a@G.Iratdar S €hat CheNBhrch. @écoﬁﬁstasﬂovihbﬁ mﬂmaibﬁntbex&hitﬁ Yheodthler

‘i nexpensi vel y nade, e_used.to ho wet terial at a
AranCor Y enemataissen Srdbrmeshes bR ghgb e b ol SRR L LT

. nmethod to deygb@posRiompasicabig 1pfs0ﬂuae:ta5y B@Hdl?mlalr liquitis m-rsol\kents\wamﬁ\f #2598,

. bi odegradabl
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as a con al ner., *ctop piant,

. wood flour, mmpdutade thaais safely hedveits déﬁhmpchsamndemraem aUparoresglidification of

" wood - flour
“Wat er. Eur opétemptedir é’?ﬁ"s

‘. substanti al Ly of g,g,%eb risin :

“ flour derive F?Jahmmgﬁﬁggﬁs@ eﬁﬂcb?ug’?ﬁ“&%\ n%fté I }oévag% Ss‘atﬁérztr)n(:j)uct [ g :

- manuf.act ur edhe stekeh rmeﬂweoan@emtdnen O&EWB goripdoms @ @kdmls?mzwgé a noi st.
“granul ate C%Sﬁ;&ﬂx ke %épbina&ﬁesremmn@ &,mpoﬁehe%gsembp “AloBa ﬁzﬁn)bl‘{avwe' ght |

arts b 9gtt nat ural. -wax and ts wei-ght -

ug
. Rrstsroh beesb BBevannd HoB RerRBsPrlE eds
" conpounds MR Af whiles hitthE bunfd GG B8P BedhDfkical 10aXake,0AtH £ Gombiftitioh hisndeaked

into a'base moid. The coatl ng i s made of a wax. corrp05|t|on conprising at
l'east - 50% wé’ﬁtb&ﬁblach’ﬁ\’ﬁ ng a nelting tenperature of at |east :40C. The starch

: -",corrp05|t|on is preferably made by a process t hat i ncl udes 5-75%: of a starch_.f
- derivative whichyhas, areduced io¥e! il RpSRREE! ity BimyoBSH1E 3RRMot that is o

ST : strong, not prone to mold or pests and can. be readily and mexpensweiy made. |
Furthermore, there isa need to develop a robust- method to develop compostable products' o

'. . thatcanbe used to ho]d dry wet or damp materlal atarange of temperatures L

_ PCT Pubhcatlon No WO 99/02598 filed by Busmess Promot:ons, Ine descnbes o
- a method for makmg a blodegradable product for use as a conta:ner for foodstuﬂ's '
. mcludmg hot and cold ]1qu1ds The produet is manufactured under pressure and heat i m a.
; mold, basﬁd ona basic m,‘aterlal made of amylose-comprls;ng flour derlved ﬁom_ an edl!)le

crop plaut, wood ﬂour, natural wax and water. The basic ‘matefia_i_EOnsiSEs;eubstenﬁelly of




__'"terrperatures when . corrpared to native. starch PCT Publ i cati on No. WO

- 01/60898, fil egsl(% Lspovanont descri bes products. such as shegtmipjoodi f ferent
. thi cknessesv%t?t ile based on destructured or conpl exed starch, which-
~are biodegradable. | n particul ar, the patent cl ai ns partly- fini shed

" products, for exarrpl e a foam sheet material, conpri sing destructured or.

“and 150 kg/ ns,?

”-vrscosrty in t ‘range

- conpl exed starch qgﬁ as é;,%ngd_mqjgﬁs Asight floay 1085 particnsweightretdeen 20 .
lr%ltet@ensxrngrrlts In_a ran gjhbetwe 25 a%&{loo pmwth a cell

" distribution stlmnztsle@artsso%eeiﬂsaﬁerhwra S0P BIRLY S e Heen 50 and 400 m ..
~U.S.  Patent ‘No. 6,451,170 to ‘Cargill, Inc. .describes inproved starch j R
corrposrtr ons of cross-linked cationi'c starch sed in the AR
" process. The 170 Eartoml’@,tbltiro'ﬁ@nlfél ‘Pcﬂ"l"mtﬁbeg"é PH‘HRIP B‘F‘ﬁ%‘é‘ga o
~providing a. Catl 9 fid 4 WKED rvﬁleheemseneﬁbdaamom 'erlooﬂtmg)tsste- o
&%% %%B?r om abouta 'fgo Cps to %lgout 3 8%9 s as  freasured.

" in-a’Brookfi elrﬁhdeldcomeromps‘m@?mmgu%ﬁ l? 2V Be? l"f‘)]m},gookr ng. -

~afirst porti on. of tﬁrggfasqe%qh@oymg{;edgtcoﬁ,posgﬁﬂerpeéf@amy ﬁﬁ@é(tijdaﬁrbedsfhat

-.conponent” ‘at. aver age cooking_ tenperature- beI ow 330F f-or. a: .periad of
i)

o time; 3) dewatimhidey5-d45%abe starch deriveHvy whigh patgdr duped syelling icapap

 .at’least 50 p

S particles having an average particle size of Do

-,: ) ‘cel lulosic fibhers t(s‘l,dyvéymmﬁr i) inorganic particles corrprr sr ng o
2 ndtt"[}%sa% |gﬁt

. no-greater.than -1 nicron, and (| ii) the cooked starch component); and 4)

~“'second portion. o

“|'east  10F di f exampig2 Ff&ﬁhef’tfgat?"

3000 cps as

- adj Usting the dewapef paicdidh ﬂobwcml@éosm ﬁeeds)gzetemaqnmldscﬁh%s pfodudiesugh & ch:
_corrponent at .-an -aver ge temperature atﬁlFrraP ast.. 10‘;‘% f fi rst

nt .t

" ‘gooki hg. -t enpehegtsnfelifferpnp dackgeses. and: ¥p el o 8, o °€P{§]"§g‘ég‘g‘§‘én al'so
“'include adj USH ? atrgtgioaégraagbwasspmhﬂm ttrerpatd:utrclmgs qberﬂatﬁmimgpmﬂuwcﬂm ng a
-t estarc Mpost 40 L ENBEELAhY & A .

Et?’ 0“1?8812% Hcsg@%&rr%e‘?at&é?g&d& ookfreld o
~-vi-sconeter at cateawus gﬁa@e hudiggdansiobet@denSPiand!} 1 ke oedHeHmensions ip 3 80gs 1 ect ed._:_"
- starch for ‘use in b Mt §)ﬁ§$ﬁ%9fth@mm§ﬂ%dlﬁﬁﬁdiﬁnﬂe -
- using a neutra‘l”“""‘(’ﬁ‘?n dgﬁd( g‘(}érhsc%is}?‘ty |h]8"é1 é’ range of - from about 500 cps
~t'o about 3000p&pecna@d anbétdymed on a 0. 005. and- about 0. 050 and wherein after .
t he -cationization the starch is cross-linked to a cationized to a degree of

substi.tution.on t he hydroxyl groups of .the starch between about the. process;‘_‘. :
prr or. t o the convay.si mienoiNo. t&%lﬂﬂﬁm@ttrgtllokra dsoyibescimpietyed @pich CPHBPRSIIGRTH s

: ki s, t 6
e A

o greater cationi zed crﬁa‘&l i nked
- .starch to a pﬂ;raefollémgu]aherorblﬂat krubtrﬁﬁ% 1) wroyiding TR cationjzed,, grossy a’t""l"?é‘

" methods to i ncr ease évﬂgcaﬂlg gég@-,l VELoERPRAGHE. ﬂén%erbf%‘oﬁt%&ﬁt 200 QpEpubin 3601Dut
a

okfreld visconme

g : |
~ cationizati oncptsrns lmaamﬂhmrathﬂOB%d VissRmefen a§°‘ﬁ g@’?%aﬁosgosﬁpwtet #t he '

ol ange Of f rom, kmg a ﬁrst portlon of the starch component 1o generate a cooked starch component at
s )

an average cooking temperature below 330°F for a penod of tlrne, 3). dewatenng a paper |
, fumlsh (the paper furnish mcludmg (1) cellulosxe ﬁbers in an aqueous slurry, (i1 morgamc -
: .-: ; partlcles compnsmg at least 50, percent by werght partlcles havmg an average parucle size
 “ofno greater than 1 micron, and (111) the eooked starch component); and 4) ad_rustmg the -
- - dewatermg rate by cookmg a second portton of the starch component at an average‘_
,- ) temperature at least 10°F dlfferent than the first cooking temperature The fourth step m . _'
| the papermakmg process can also . mclude adjustmg the ﬁrst pass retentlon durmg. '
""dewatenng by cookmg a second portlon of the starch composrtlon at an average. o

| temperature at least 10°F d:ﬁ‘erent than the ﬁrst eooklng temperature




effective for maki ng Zeta potentlal of the furnish about zero and wherer n

.the starch W9 038@bkoni zed with nonoval ent - cations and has qlq%grmﬁof

20 to 100% based

-~ substitution of nonovalent cations -on the hydroxyl . groups of the starch ’
- between- about 0.005 and about 0.050 and wherein to addi. ng cati.oni zed :
- cross-linked starch to a paper furnish. of the process in an. anpunt ~ usi. ng a
- No. 21 Spl ndl.e. destructured starch bei ng obt ai ned by destructuring starch
—as it Wi t hout hir gh t from
- AV
starch, a- thegtﬁfapfoﬁﬁs‘eump@edn)ak&gmﬂmdretacnfbblesﬂanampermlun‘guwglﬁd}cﬁﬁfﬂgf 11 Jul Y B
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) used at . hi gh ur.es W\ - Hing i t : his
. destructured’ é%enﬁ ‘%tsls drxﬁ‘r\ﬁa‘f’ﬁg"%@‘ U8R g# 11po yrrerl{s]&'h re a?l vely -
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" destructured starc osi tian re 0 Gl abkh
" extruder heat‘@ﬂ""c'%?gé ° B EFRNES t5§?3§ & %nw@%ﬁ%ﬂﬁg’l%n% pol Xy 05‘ the SI astlcr zer -
~(‘but - bet ween Moaghnd abduit ngsm)hntk%mmeﬁer(momyﬂgnﬂmmmiﬁcml
- destructurin 845680 M&SQM&IQZOC ati
. | ow: pr essur eg‘“’?ﬂ"’é{é ggﬁ%sﬁﬁlt?%ﬁ%gfﬁﬁ us- o%togti%r?‘e} Hgl?eag%a?t r c%kar -suitabl e for
. subsequent opRielfiekindscemettr a sbahB Gowsig i Ny 24 Arindle-otnother mothod issdirested No .

5,252,271 to t%la(?dnf)r%gigﬁ%e% B RGPt At ARRR &F 8 pRkisalin ki@haine based
on:a dry star @? %ueater t han 30A)vvater cont ent,

< whi ch i's WO o:%a’a@manamgmmpm wish [gbet gprocand e the starch g er ed |

" form (pref er%%&%mg%hﬁn@ﬁé\glenf&ﬁ&ﬁrah@hzé%'cﬂ &bﬁsﬁbs@iﬁﬂi@hdfm&ﬁbﬂexﬁcﬁmd and
_'SUCC| ni.c aci per cent

7% of . t of al h corrp05| ti
= Addi ng a arile h}[ﬂmm]egfewsé’g%tﬁ?tbb%??ﬂ@g?‘fﬂﬁcﬂq o\ ok lb‘f“é@%‘%@a‘@f% with
- acr d to genergabatsiRtiGnme lardh iS HORAGKE] M Bk padniiageity the dngoofRenof t he-
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"“mtotal starch . Patent

St-ar: cg AR S
.~ Corp.. discl o@é%“‘ﬁ?‘bﬁ@é?QMBP%&&E%@F%&%PQ%%%%SQ TSI NG gnqupanded
~-high ‘anyl ose ysihgyi Nb.21rspaitlel , conposition and m xi ng .and: advanci ng the -
product with water within an extrusion barrel _of the extrusion means ‘to.

- generate:-el evated heat" and.pressure for converting the 'material-to'a’

"~ -gel atinous state IJJSaPatmNob.é $619j602) andiF14626388 betipssightdato Noxwmong digcloseast: 45%-
o (by vei ght Ofcoépoesitlon or. angi%%ghﬁkgle %&rﬁ?%ﬂﬁ&n%nbe aagh & ||1%W ﬂﬂﬁéﬁt{lﬂés
AR ‘ compnsmg destructured starch a ’thermoplastlc polymer and a plastlclzer havmg a. bmhng '
pomt hlgher than 150°C in an amount ﬁ'om 20 to ]00% based on the welght of starch, sald .
R . destmctured-—starch bemg obtamed by destructurmg starch as it 1s, w1ﬂ10ut the addmon of 5
s ... water, The inventors found that if a starch is destmctured as it is, wuh the addltlon of a-—. L
- - . —l ~ high-boiling plasticizer (such as glycerine) : and a destructurmg agent (such as urea), in an_j )
. extruder heated to a ternperature beiow the boxlmg pomt of the’ plastlclzer (but betweenr 3
, | 120 and 170°C), destructured starch composmons are obtained whlch can be n'nxed w1thil -
polymers havmg reiatxve]y hlgh meltmg pomts and are sultable for exlrusxon at -
‘:temperatures h:gher than IZO"C at Tow | pressure. The composmons ﬂlus obtamed are
. | particularly su1table for subsequent operatlons suchas thermoform:ng and blawmg. )

U S Patent No. 5,252, 27 1 to B10~Products International dlSGlOSeS a matenal that i 1s Lo

'based on a dry starch composmon havmg no greater than 30% water content whlch s




-~ cl.osed cell structure with good resilience and conpressibility. Another.
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‘total noi sture content of or |ess by weight, at a tenperature of worn 150 -
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= ﬁﬁ]ed by KhashOggl dlsclose composmons for manufacturmg bmdegradab]e artloles ﬁ'om'__
s AR ,hlghly morgamcally ﬁlled matenals baving a starch-based ‘binder. These documents '
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 starch. The resulting gel atinized starch conposition can be cooled and
~.stored, or ,1@ Spdohy resul ting paper product. “PCT Publi catlllqm)}\g)'()gV\D-
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. the resul ti n%gn#tmtgfaﬂ%%ma 53 %%é;&?@fm]lJBﬁcﬁﬁ%@Qﬁb@dﬁ%@ylﬁl@feﬁ| s, ‘and, !

Lo Ilmt the e caused by toxic.conditi A need eX|sts.‘_
~ to'devel op mataer italls nrmtaﬂwddlsﬂué@m&feﬂ tempeistiv of b U’F’“‘éﬂ%%f)zéd‘m“ﬁsn@m cals
~Tused i the prodiction.ofaRanka! 2006l dRkg thé meeureheaetmanﬁmbj ect: of
S the: pr esent’ |nvent| -on F provi de a robusté]?ro ess andt 2@@3&? IJfH t he L
" pr.oducti on ofancemla@ﬂﬁﬂ%méﬁt“l”}‘aﬁ?'ﬂ%ﬁ@&o"éﬂl g e R & ‘tions. for.
produci ng. a ﬂ[gg{gﬁ,d@,lgleeh@gmgayner t hat can hol d. products in dry, wet or .
er object- of the-present invention to.provide materi. al and :
cLoa process ‘to produce bi odegradabl e contai ners through the use of a -
;pregel atini zed st@ﬁﬁ]bn sﬁiehtt DEletMtMI d0 szkpdokqupaCbnwld@mlﬁngleM@FS the -

terrperatures t--an er. ob t VES o Riabcl agaqgly,d%a- R
" process ‘and ﬁ’é’f‘\é‘rt’to’él ?)drg d"‘gfel;3 cd%tgrgﬁla%?z#}etﬁggﬁtgqners ‘t hrough the use of

© .a pregel ati nlnaﬁd Emethe Bi-ﬁ”zéﬂibqallﬁt?rﬁ%stmgwl@xs@ i &y statein j QBIRuGER e of |

. tenperatures. TR ARG is thMESbjeaBd t0a Pik@g de a-
.’process. and ﬂ'é’f’eé? a?n 8&'}?% %Fﬁint@gm%lgdabl e. contsad ger sjfrom wi. de range.
e article is coate thh ‘

s ) Of mat er | aI S process to obtam the f mshed mo]ded artxele, and then the mol
| ' bloioglcally degradable ﬁlm that is nnpenneable to humldity

: - "»"'"5 " . ‘. 'j. Although numerous attempts have been made to provxde smtable blodegradable-.- ’ ,
S o and compostablé‘ materlals for- packagtng, the resultmg substances are not: 1deal The . '
o ,currently avallable matenals elther cannot successfully be used to package materlals,
- ) paﬂzeularly those that are wet, OF do not effectwely degrade under nonnal env;ronmental- |
B -condmons A -need ex:sts to develoP matenaIs that will reduce the build wp of dlsposed o
' 'i"slowly degradmg materlals and to hmrt the env1ronmental damage caused by toxic

C chemlcals used i in the productlon of packagmg matenals S

- Itis therefore an ob}ect of the present invention to prowde a robust process and

B matenais for the production of an efficlently blodegradable contamer
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- opr oduce bi odegr adabl e cont ai.ners under a w de range: of “envi ronrrent aI :
"~ -condi ti-ons. whlo3la$A6 2006 It is a further object of the preslqr]tﬂyr;,_rmgntr on to -

“provi-de a materials and a process It is a further obj ect of -thé-present

“invention-to provide a process and material to It is still anot her object =
- of the. present inventi-on to provide biodegradabl e and conpostabl e
- products " SUMVARY OF TI'1 I NVENTI'ON The present i.nvention provr des an .
- inproved nmethod and, nateri or m ng. bi,odeagr,adabl.e that ..
"7 can.hold food. pr d&ﬁ&@“‘i“i‘i%?i}&g‘ﬁﬁf}esw ‘%‘%‘(’86‘%8{0 %ﬁé“atetq q{s apitity to
. form hydr at edsgelisduaing o SlodbRialdbR Sontdiics ﬂgaelcarsheldc;tmﬂuasrm dt-yheveppeslempe of -
many. other types of materials and at |-ow tenperatures. |In addition, this

. ‘pre-gell ed st adiiopn s the containers.are produced through 'the use of a
. pre-gelled starch suspensron that is unique in.material - allows for t'he

‘-gdevel opnent of. cont ainers wth h. bi ndin rengt.hs en e range |

of materials. underlt ANGHETPD Wp‘h%ﬂﬁ?ﬁ“htn"ﬁrgﬁﬁtt? PTS%QC "?%P%ha@& L o

.pre-gell ed abjioliick bioBegRlable bétitfeR thPuCh bicaf mpicgtlatinized ahrcitﬂllmbnﬁmtys low
terrperatures In the presence of a cell structures to .provide jinsulation-and

" cross-1inki ngSttﬁle‘édr‘r‘ﬁ‘éf‘rtéﬁ'ﬁ? tempergyfy- 2006 One’ embodi ment. of - the pr esent.

- invention.is a process-for forni ng a - bi odegradabl e.container- “(a) -

- forming a pre-gelled star nsi on that . i
" tenperatures, foft ‘éﬁef}‘r‘pﬁeégbjﬁcgf’ reﬁe"édjc‘femp ?g}%t,@ %pg&fgweenlngw%l&o (b)
-~ Jadding to theprsdtee tiofldgedalslE eoncatnesumpeglsduomeaofdpyegdamm&papefmdg@ﬂm@ -
©. mxture contaj nr nsgab%?al east vvgoﬂﬁrfnr b havr ng an - aspect-ratio-bet vveen
- approxi mat el bat s a T TORE QR PY en h) ‘to forma honpgenous nol dable
- conposition; and (c) rroI di ng the honogenous nol dabl e’ conposi tion 'w th heat
~-to forma - bi Odegitaigg er%%?étao'f%%r redef iﬂ%&lgﬁtdﬁ'ﬁﬁ@gkw&s aﬁd"ﬁraﬁﬁﬁst@nt
~. dinvention.is a proce gp |odegra abl e contai ner {a) .
forming a fi rmdrdupeine@gtaﬂ@db@tlmﬂﬁ meﬁgmsetmerrae mai nt ai ned at a low -
.?terrperature for -exanple, preferably Q-60C, nost. preferably ‘bet'ween. 0- 40C;
©-(b) “mi xi ng- toget her .wood fibers or f1our. (having an, aspect..ratio etvvee R
- approxi nately 1: tha‘h}tﬁ&nOQ)efO‘ae%@@BﬁH'eﬁﬁ“@n@@t‘P’éEP@?vé‘te rg %E‘ﬂ?ﬁ‘ %nd/or a
~native star %&1& ﬁl&feﬂ?aaem&@uﬁddﬁh&ﬁw r@nge of envxronmental condltlons R

Xt is Stl]l another object of the present mventlon to provrde btodegradable and

| compostable products
g S'MARY_oanirVEN'rIoN{;_] o

L | - L The present mventlon provrdes an unproved method and matenals for-sfonmng".'
| S - bxodegradable contamers that can hold food products m dry, damp or wet condmons “The .
L contatners are produced through the use ofa pre-gelled starch suspensron that is umque m - _' '
o 1ts abxllty to form ‘rydrated gels and to mamtam this gel structure m the presence of many_'_l S
. other types of matenals and at low temperatures In addltton, this pre-gelled starch has the_ o
B ability to melt into plastic | hke matena!s at relatwely low temperatures in the presence of 2.
.w1de range of materials under Varymg envrronmental eondxtlons Further thls pre-gelled
| matertal allows for the- development of contamers Wlth h:gh bmdmg strengths and open :

- eell structures to provrde rnsuiatton and cross-lmkmg of components




(c) adding to the pre-gelled starch suspension the dry or danp, honbgeneous
m xture to forma honogenous nol dabl e conposition; and (d) 1mf’€?‘9 t he
honogenous nol dabl e conposition with heat to forma biodegradabl e
container. In a specific enbodiment, the present invention is a process for
formng a bi ﬁdegragl bl e cofgt%icner by:. (a). formng a pre-gelled starch
suspensi on (t ‘%Hpﬁn-tp? dbfc IO NVERHPR oRi AnPLSFs 3fo108MMEatdo st ar ch
by wei ght bRldedgh@&bR Bn@fler ®3d approxi mately 90-97% water by weight of the
pre-gel such that me pre-gelled suspension is maintai ned at |ow

t enper at ur es, (3 dormingapressellerd wgreh aispsnspngicis meistaingd aflew sphgergiateseen 0- 40C;
(c) mxin _dnl haviNg an aspect rati o between
appr oxi rratg)erfega:ﬁi}.glg’q%ﬂ%%§8tiofé’§{r%%%?ldjeqeﬁgg3n?@rg’n suspensi on produced from
appr oxi mat el y(b) 28ding trthe pieegeliéd {tioyh wespeisionafdry vedgmipe hgabgenend appr oxi mat el y
85% wat er welght.of .the presgel, 6 .and a natiyv tarch (for exanple

appr oxi mngnﬁregagt?’ﬁ%g ajea Q%dgg%ggréélﬂlfj%g??s}?&g% WS ARPHMASY ch ( by

wei ght of mlraadlmi(mg&o nmgsh)rmﬁdﬁntﬂQm@eﬁ@@m%&agg}s)coﬁfpoﬁao@&n@ulhy(5)006 Caht of
approxi mately 2-15% or, nore specifically, 3-5%potato starc y weight o
t he hormgeno(‘igl’??g‘ﬂ%@?é‘o@%ﬁ?ﬁgﬁ‘PP]Sﬁl)Ij’C‘PIBPqSH}OHIVﬁB'hB%E’efﬁ%ES mxture; (c)
addi ng t Objob&srilaBle@Bht@er, POt at 0 starch suspension the honpgeneous mi xture
to forma final honogenous nol dabl e composition; and (d) nolding the
honbgenous nol dabl e conposition wira heat to forma biodegradabl e

contai ner. Angt hehheRsidiReE, fle bRSeR’ H9&HRbn! BVEPrbQR IS ForphRLess for
form ng a . bi odegradabl e contai ner by: (a) formng a pre-gelled paper
starch suBigésgadshlechriamprbymi nt ai ned at | ow tenperatures, for exanpl e,

bet ween 0-60 p ] 40C (. i . e-gel | ed paper
starch sus pef@ ogloqltgﬁ{&raa?‘ %trﬁ? %ggn%?@tag%}ln%gpeeﬁlé%%gh%?ﬁ%%tég%d;%tagﬁg%i ng at | east
wood fi betrmphawiredorzmamplegotierably G6USEL, wastprefapplybetwmh 6140°C; 2 and 1: 8

(wi dt h: | engt to.forma ho neous, no) dabl e conposition; and, (c)
nol di ng t he F@mﬁ‘é’ﬁ%{%aﬁﬂl"ffﬁaﬁ’e@&‘%ﬂgﬁ PERE B PReq &to bebveeBr m a
bi odegr adghprexitaslyaiN&d. 1:8)Na QcBRT pre NSl RO SuspdiRnPiaARRbhativevention is

directed to a process for formng a biodegradabl e container by:
starch to form a homogenous 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.

In a specific embodiment, the present invention is a process for forming a
biodegradable container by:
(a) forming a pre-gelled starch suspension (the pre-gel)-produced from
approximately 3-10% potato starch by weight of the pre-gel and approximately 90-97%
- water by weight of the pre-gel such that me pre-gelled suspension is maintained at low
temperatures, for example, preferably 0-60°C, most preferably between 0-40°C;
(c) mixing together wood fibers or flour (having an aspect ratio between
-approximately 1:2 and 1:8), a pre-gelled starch suspension produced from approximately
15% corn starch (by weight of the pre-gel) and approximately 85% water by weight of
the pre-gel, and a native starch (for example approximately 50-70%, or, more
specifically, 57-65.8%, com starch (by weight of the. homogenous moldable
composition) or ' | '
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(a) formng a first pre-gelled paper starch suspension that is maintained
at low tenperatures, for exanple, between 0-60C preferablysheiyeen 0-40C
(b) m xing together wood fibers or flour (having an aspect ratio between
approximately 1:2 and 1:8), and a native starch(s) to form a honbgeneous

m xture; (c) addi ), the first pre-gelled starch suspensjion the
hom)genouépﬁWWﬁ‘feE’q%'ﬁa&’Pﬁﬂ’Fﬂrﬁs%ﬁgéﬁhgfé"H?)W?é@lr by ?ﬁltg?l; and (d)
nol di ng t hkembQABEARSIUSIERINERBIRBN D WRESI ot .oﬁ{bgé!ﬂebﬁb Asalet 0 forma

o]

bi odegradabl e container. In a specific enbodinent, the present invention is
directed to alchr GEeds t9 Ge prergallad pefate wirduwgrension e hepweerepes mixure ( g)
formng a pre; ' d d fromapproximately 2- 15%
pot at o sta@ctﬁm?gbhﬁgﬁog]%?&gps@E@Q%regbgg?@,{&b%gferabIy about 2.5, 5, 10, or
15% appr oxi (Wit elojdise the Yepagemoupmbldalfle yompisijioh wifa Heletoforer el ), preferably
about 5. 9- 8%bi $nd a@Fr o>§i.matel y 75-95% water (by weight of the pre-gel)
such that the Beggaéig &Y% Wo 03/ 059756 11 Jul y 2006 suspension is

mai nt ai ned at | ow tenperatures, for exanple, between 0-60C, preferably

bet ween 0-40C, (ggt at tarch to forma honpgeneous m xture, approximtely
1:2 and 1:8: pPheembrdiment ofdhspresent myentipn 192 pracess {6 fUBHRE &t ar ch and nati ve

(b) m xi ngiddRgAUMEE co@de bi-bers or flour (having an aspect ratio between
(c) adding to the pregelled potato starch suspensi on the honobgeneous

m xture to- @ miambiesoperastisd paverisivch sepepivnithit dymaiaiathed @y lowol di ng t he

f
honogenou i ' b for siadegr adabl e
cont gi ner?enﬁkﬂﬁg%?or%%?’ﬁ%h?%?\%@gcf@?fef)a&ﬁg’nbﬁgvne;?fl g-r4 |Ba ’s gan be added to
t he wood fi befy taddihgtcmaptertigbpaetsanch xispemzion(aidry vadansy, fatty al cohol s,
phosphol i pi ds or ot her high nol ecul ar j ght hi ochem cal s,. such as
Ol yoor ol | NmeeBSouSiytites dolainh o oo aiory Vs AL iPesiope PERPY | cal 1y,
2: 6- 3. 7% sppysx@n@tly (1Byanaal: OR¥idaf 1ehfR) PCRY 2 AOHSz B ak)l@abiomposi tion); (i)

approximately 0.5-20% water (by wei ght of the honbgenous nol dabl e
conposi t | GMPosiHPBfBaabl y about 0.5-10% 0.5-11% 0:5-12% 10 or 20% (iii)

baki ng powdery f @t &% AR MEmMBEIMEE '@pog / THRE i ght of the
honogenous nn(lc)(jabloe.cgrrposlln??on, pr@?gﬂgﬁ a@gﬁf}‘%%ﬁ%&g@%ﬁ& and/ or
biodegradable container.

In other embodiments, the present invention is directed to a process for forming
a biodegradable container by:

(a) forming a first pre-gelled paper starch suspension that 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), and a native starch(s) to form a homogeneous mixture;

{c) adding to the first pre-gelled starch suspension the homogenous mixture to
form a homogenous moldable composition; and

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

biodegradable container.

In a specific embodiment, the present invention is directed to a process for
forming a biodegradable container by:
(a) forming a pre-gelled starch suspension produced from approximately 2-
15% potato starch (by weight of the pre-gel), preferably about 2.5, 5, 10, or 15%;
approximately 5-10% paper pulp (by weight of the pre-gel), preferably about 5.9-8%;
and approximately 75-95% water (by weight of the pre-gel) such that the pre-gelied
13




" nost - prefe

(iv) additional materials, such as up to approximately 5% by wei ght of the
horrogenouswm3fag43g@ conposition of natural earth fillers, flqrjugp@ﬁpl e, :
. clays such ‘as bentonite, anorphous raw products such as gypsum'and cal cium
. ~sulfate, minerals such as |inestone, or man nmade materials such as -
" fly-ash. In still other enbodinents, ‘t he process conprise Eé‘he St s of (a)
~ forning apresuqsehhad:sahmtmhedsalsig\emmmt@% ﬁ&ﬁé@@?s#@’?%@gﬁ% ézlr‘?fﬁa hat is =
~ mai-nt'ai ned aw ﬂw {%enperature for exanmple, preferably fromabout 0-60C =
r 8ifrabout . 0 40C; (b) m xing t oget her wood fibers or flour .
- "(havi ng an aspect(b)raﬁmng Iagether woad fftets, ok flowr faving pite 2grY BHO BBt arch

~ -produced froma dh%dﬂﬁt@-egen and
- 85% water, (?HPTO?‘MQE %?Tsﬁée%@%%le%é{ﬁggﬁﬁgﬁ \gﬁf%ﬁ%’ét her ~ hi gh o
.~ nol ecul ar \Aep@zh&sthlcbmhem&bdmgemomwrﬁjlycer ol, for exanple between - '

- approximtely %, e ol Aiaiketo S
- conposition); (| ‘% &ng&ﬁ‘%&éﬁgﬂe %%gn&s%sﬁ%ﬁz and §ﬂ8) and (i) dry or. -
-~ danp starch, foﬁhuahomsgeﬁmxsmoodahleobmpqsnmy,apﬂe gel l ed WD 03/ 059756 0.5-20% -~
- wat.er, preferably.abo 2% {obYoreiaght of
 the - honmogenous X‘P B’é’# é‘i ii9":'/%%&9%'% H’E@‘? b%o%l%r%m%%m‘gglr for exanple - -
" between gy pSbiddegiadabladontaimer. sul f-ate, 'm neral's such as |inestone,. and man-

. made ‘materials such as earth. fillers, for. exanple cl ays such as.

- " bentonite, anorphous raw products such as’.ap I‘OXI matel wei ght _
of ‘the- honogenoumabércbaibbénwpmhﬂsfoﬂmﬁwgmaﬁw@g % Y"foﬁ/%)é and/ or

-,:(v|) addItIO %g ﬂ’w&h -as up to appr oxi mately 5%‘ -4% ,
0 MK-2-13% or vty ght of the honogenous cﬂﬁ‘g@?lt @{2

" patural . (c). add(lhgfvm@StfﬂétYpPJéO*g’Hlléﬂslg’P idt) %ugg‘ '%'n"f I} darrp,
O hormgeneous f t Q& 0 NBH & befWewi lapmm(:ﬂ()elynm-lsw ng mére . -
| ﬁc@ 5, L fci] Q5 MBifkeld %ﬂ@w

~ ~honbgenous nmo

l'e”conposition wt t . to formm R
"+ ‘hormgenous  reptoificeli 265176 €1 Ivesrol{by ‘ﬁﬁﬁhttﬂ?gﬁé'ﬁ?’g%%&'sén oééatr‘f i négm&og%pr oxi mat el y
2.5-5.5% starch ? {J 0oy fcﬁlﬂaﬁﬂ?rmﬁmtﬁhﬁ" &Y. %&ni WoiwathemOﬁf(nm}s woldgble of the .
pre-gel In preférred. e the ch suspension is
."_'Brodgceé fr@ﬁgE@FﬁfﬂbPFf%{{;?y‘sﬂméﬂg f%r hg%glsgﬁ) %i ’ﬁi@gre- gel Ioed starch
© ".suspension ‘i s pr gEGRTg howaer, Mampierbea\pplmprqm@PWOSSBQ"Vb)SW/Bl%}ﬁOﬁH‘Fer by
. weight of the hom% SR RRIB0E, ASRERY) BBG4s, Porrzibiaaiear ch (DY wel oht
c

. of ‘the pre- gampeeng 0. ot* corn-’starch, -In one enbodi menti9 the
- - pre"-gelled st ar(iii) adihtk:pelnmabmh,sﬂlph @l pe ﬁnpé?ﬁl@{“ﬁb’c%’" by weigh olghies 95 or -

- 97%i vater § 9 hatutdd eﬁapi'hé‘rﬁ, foF Gieﬁfpld?d]a?#)ﬂfcli)ﬁs mately
- 2.5-10% pot g‘f"\é %‘3{’3 °18%%% E&n e@gr at y 3% 5%. 7. 5% or. 10% Qralt 9 M
: bentomte, amorphous raw products such as gypsum and ca]clum 5 fate mincrals such as - :

' l:mestone, or man- made matenals such as ﬂy-ash.

\ PR | S | ! st:ll other embodlments, the process compnses the steps of'
EE P ‘ (a) formmg a pre-gelled starch suspensmn or paper starch. suspens:on that is -
o mamtamed at a low temperature, for example, preﬁerably from about 0—60“0 most R
preferably from about. 0-40°C ' _ o _7
S ~ (b) mixing together weod ﬁbers or ﬂour (havmg an. aspect ratio between - g
E : 'approxsmately 1:2 and 1:8) and (1) dry or damp starch ‘'such as com starch; (if) pre-gelled' '
.. X starch, such as a pre—gelled com starch produced from approxlmately 15% com starch (by
.'_wexght of the pre-gel) and 85% water' (ul) waxes, fatty alcohols; phospholtp;ds and other ‘_
' high molecular welght bmchemxcals, such as glyeerol for example between epproximately
3 1-5% glycerol (by Welght of the homogenous moldable composxtxon), (w) approxnmately
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enbodi rrentwommmfe gelled starch suspensr on is- produced from
- appr oxi nmat er 15% corn’-st arch (by wei ght of the pre-gel). 1|1r}ugr;_(§mber

. enbodi nent, the pregelled..paper starch solution is produced from

k -anot her enb

appr oxi rrately 5-10% paper puI p (by weight of the pre-gel), pref erabty'

| '59-8% more i, gw&&}qfr@fbraslyab&ho(ﬁm Oafe‘»lnoﬁ.d lﬁf/uarlﬁloﬂO%r(bbrupgh@frﬂmtel y i
' 75 90% wat er..( by ght of preferapl g QQL’Q';(R
~ appr oxi rratelhjamsgqist% %P@F@?aﬁ?@of %ot"t a]gr,ng proﬁvgebrgorgé’f‘?mpfn one..

embodi ment, ghg% el pyglsrs@r@g wefht BPthe ﬁérﬂog&h@fs@ﬁbldﬂbimhﬁioﬁhsﬁ)apmﬁmbly n"

: _ ato rch'and corn stafch can be, us tog_zwg
further- emwm tren12%; dad/oc briyadditianalmaterivlse 916k 3 Weio Approgimat ¥é?’°y % 8o,

preferably f 4 Y g &b sifio® 0B flatfdt by
"~ wei-ght of tf %ﬁé’%{seoﬁé)ug/%%gvﬁgqﬂlg? ﬁggr%l%gﬁle %I)‘ratr%{oﬁg?r on, . Co
< ‘preferably, Mﬂeﬁﬁf%oxa&@elﬁayﬁ saeh a@ bentoritep smophows, ray0 pRHueiE ssd%asr na.-
still- further embo wood (i bher
7 approxi mat elgypsfﬂ@g%anﬁm?"ig%bweﬂs s“% aéklgéﬁgfﬁ%?éﬁ Qﬂ? gétbqtgs Su% 21
22, 23, or  23..30d¥mi8 hehbgentous tixtresypgenous nol dabl e conposition that =
-_'contarns t he pregel | ed starch so I on Ina { the
~wood fibers or flgcblﬂ‘ijdlé&no beé\ﬁﬁfdxﬁuﬁ%ﬁ"%f’@/%% ?@pﬁ} eﬁbﬁ)qﬁ%m
» 10 or 11% p%(fn%lugmmmo;ﬂagedwmmh%omﬁsﬂmandcorrposrt|on that cont ai ns |
the pregelle paper starch sol ution od fibers aqr fl%{r cafraTgaa\l/e an :
 aspect ratio, wi@) Hmelgingeth§t ROBPETEYS %ﬂp%’}??%tfé’l ith 4 ndf 1 L
~ and 1.9, 1: &oééyadblgcoﬁltaxﬁerand 1:7, 1:2 and.1:6, '1:2 and 1:5, 1:2 and 1:4,
12 and 1:3, or--a fraction thereof, for exanple a ratio of bet ween 1:2.'and .

1: 99. In another enbodi ment, the cont ai ners which are formed using the
~.method of the inyegd oemrdﬁnat,fw itbloliddi GaiRYr atkpishsion pise prudaddy from

. disintegrating-to conponent parts in |ess than ear n anoth .
enmbodi ment , ammmdrdrﬁv&% sgFeh @amtsegftfﬁrﬂée P'argsﬁnt“@érﬂaﬂ’f’ P1% ﬁ%m nt .

-~ nolecul es’ rn |§(§,§ Eﬁ,shxﬁétét y BI04 6 whier 8Plweiiin dfoms Holbgess moltiatié el v
24, In furtfh er enbodl nents; pressure can a

be .used in conbr nati.on or . .-
alter nat i Qrt:ompbhtlmmln angthep Prbedimen) %éﬁ?’&ﬂ%ﬁls@r@ﬂﬁ?ﬁ“ﬁ‘ ?ﬁ&?ﬂt
Cpressure. capn he; kg ztb*‘%%aﬁzt}brﬁmffrbﬁeapgﬁmmdymmm vrm (aymmheof K

. pressure- beatp\‘/’veen approxi mat el psi DI O |ate any

" “arount of " hbaprergel). Beprefoed em é@dla’entsét}%gferar ch%gr %? _
“.in one: enbodrnx 2t HLhe g%gg;o }p;ﬁab hréfeRbly Meg%amomrcm@ﬁms |s -
_ between ap OX1 nat ¥ 1 SO, preferablg& ﬁgﬁZZS ef erably :
. 215C. In amdheanrb%(ﬂﬁﬁmﬂﬁtor QWe“@tﬁﬁt@YW@ ShH5P e a‘?ﬁ?f table

Al qUI d embodlment, the pre-gelled starch suspens:on is produced from approxjmate]y 15% com
: starch (by wolght of the pre-gel) o

In anothcr embodlment, the pregelied paper starch solutlon is produced ﬁ‘om: '

g 8 - appmmmate’}’ 5-10% paper. pulp by welght of the prc-gel), prefe.rably 5.9—8%, moreh : o

L | preferably, 7. 3-7 5 6.5-6. 7 or5. 9-6 1%, approxrmately 5- 15%, preferably 10% potato or
o other natural starch (such as corm stamh), and approxzmately 75-90% water (by wexght of __

- the prﬁ-gel)

__ In-one embodtment, the native starch can be com: starch or potato starch In L L
_ 'another embodxment potato starch and comn starch -can be used. together ‘Ina ﬁlrther i

_ cmbodzment, the corn starch can comprlse approxrmately 4—18%, preferably from 4. 45-"

. 717 9%, or from about 5-35%, preferabiy 5. 9-34. 4% by wclght of the. homogenous' o
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resistant coati ng. | Exanpl es i nclude, but are not limted to, coati ngs such

as . PROTECoayopfnsmeNew Coat, Inc,), Zein(r) (a biodegradablig TRt Bjokal
isolated fromcorn); pol yI actic acid (PLA, a polymer of lactic acid from

fernentation feed stock); poly hydroxyal kanoates (PIIA, from microbial

" fernmentation);- bacterial, cellulose,, chitosan based pol yners é)for exanpl e
from'shel | f hﬁjma%%ﬁﬁasnwﬁ;rpm dahch, d3, 115 bkbs Bl 1838421083 25%3 Betlerials

. can- be applied either as-a thin filmor can be sprayed/di pped onto the
product . Bon@l'?fb/“pr ocesses forapplication of thin filns of water-resistant -
“material are known in. ‘the art. 11 July 2006 | n one enbodi ment, a nethod

g ded for t 1
LS Provided for o cath i, ML SR RRNALIR o chpblppiAmAY |12t
. exanpl e;  bet wgeRyD; ,@Qﬁb]ymnpigua,blw 1&%&99204@522,(25} on?X3¥dyrwaight9Er - viood -
~fibers-or flour ( havi ng helne léﬂ’%té}al F,Jl,ym;!, gng,nd 1: 8)
. :._E‘V_and wax; fatﬂ?lmﬂ%ﬁ@l’“ﬂalg@%n{ﬂ"l g‘?t glt’l ﬁﬁ'lpg%gl ecular wei ?0

bi ochem cal . .54640 ambedidieR’ Bb wdoﬂ) ﬁwmjbn@wmcanh@nfms&slaplp’ﬁén@@lﬂ &d1% arch E
~‘suspensi on, the honng'gsr’leggggﬂr% I’fe‘ﬁ l‘ﬁle']lo J;,El& ﬁ%lﬁﬂ:h b&ﬁﬁosﬁi@ﬁitlﬁl her. |

- material; (dP orrp05| #on Wt eat .to forma
- . bir odegr adabl gonm%@gungdp@d-st@h szmaionn@'htt weodcfibatsar flewr santhevesan aspect

0 d- tant h £ -
-' _..z'e?‘d'mr(ei'ﬁ FabGCHRR g RS PP TR ?S%IQ%W%ﬁi“%dc??cmac.d

[ (PLA a pol ygﬁanllzaﬁaurs mlaﬂdflrizrﬂiendréﬁtaﬂl a0 1% o askrasting theggfyfor

"~ specific i.ndicati suc

. levels of woo

o -;hydroxyal Kanoat e from ﬂb% ‘fermentation); bact erial cell uI ose
© thitosan. - baSedP ?fge?'F%nr exa e from shel | fish vvastes) or waxes and -
-oi | based coatings. In -anot her errbodl ment, it is recognized that to =

"ff'fam litate: ‘the.c at'o'a%rglnhé é%ﬁax%hﬁ:‘b@m&&nﬁ@hkm@&eﬁﬁéﬂ@l&f&m .
ecreasing the residual = odor of ‘Qﬁ?d in the

~-final pr OdUCIm(eﬂnbm aamﬁjmnﬂmfbl%?ﬁédatﬂﬁl E‘él’l"'h’é*"l“’r%*l“&%%ﬁ"‘f‘% gL
- 30-50% e1nf dnbifidr HIbOlies, ﬂx%l&dmhlhas a%omposmblej\msnltegllatmg or .
-~ fiber can b§ ecrea ed to 0% In-a furth an‘go :%ﬁﬁllé S be
‘used to formoa;omWnﬂ“aF@Eﬁ‘llFl‘HéSSW%Féﬁmﬁ p&q Wg%sum a Vacuumto form
al fllmaroun&a;he nmol ded article, it is -recognized that |ncreaS|ng t he
flour/fiber and/ ar paper pul p.can faci litate t'he vacuum ng "
process. I'n one enbodi nent, the wood flour/fiber and/or . paper pulp |evels:

~.: can be increasedyf qurides en%dﬁrenﬁpﬁﬁeksyrevmgtlm bsfusechin dombigation % elematiomys, in- .

.'; '-an altérnate wﬁlni?e%?t'o"n?'lﬁ ﬂa%fblédggeraé’ab? o’illmdep‘éﬁl}tdn%ﬁm JF pRESQUEE 8 beSusd Qi ded | o

- ach:eves the desu'ed produot, for example, ‘pressure between approxnmately 2-3 pSl may be o
S appropriate. L:kewnse, any amount of heaI may be used that achreves the desired result.’
. .For example, in one embodunent, the heat used to mold tho blodegradable contamers is
o between approxjmately 150-2501 G preferably 195-225 °C most preferably 215 °C

: o In‘ another embodlment, the container .can be coated w1th any ‘suitable Tiguid- a
. -7 ' res:stant coating, Examples mclude, but are not lumted to, coatmgs such as PRO‘I'ECoat"l ' |
. : 'A (ﬁ-om New Coat Inc.), Zein® (a blodegmdable matenal isolated from. com), polylactlc_
| acid (PLA, a polymer of Jactic acid from fennentatlon feed stock), poly hydroxyalkanoates |
. (PHA, ﬁom mlcroblal fennentatlon), ‘bacterial. cellulose chitosan based polymers (for |
o example ﬁ‘om shell ﬁsh wastes), or waxes and oil based coatmgs These materials can be
| 7_ apphed elther as a thin f Im or can be sprayed/dlpped onto the product. Bondmg processes
for apphcatlon of thm fi lms of water-resnstant matena] are known in the art; h '
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for formng a bi odegradabl e container by: (a) formng a paper starch

suspensi on, wherein the paper pulp that is nmaintained at ljowtgageeratures,
for exanple, between 0-60C, preferably between 0- 40C, and 17 WO 03/ 059756
11 July 2006 (b) nol ding the honbgeneous nol dabl e corrp05|t|on with heat to

forma biodegradable.contain L ment Dr.OCESS provi ded
" for forming a Ongc%n ?(g]&lgﬁtl’ & ﬁﬁ’fiéﬁ I?{B,Ylgﬁ%ﬁf Frg?t?ﬂgr‘?gwgerﬁgﬁ’éf’on %‘P?irb ¢h .
suspensi on, wagr %rmuﬁgh@ﬁﬂf@gsgenaﬂstmmrspéisﬁmm 1s$ﬁéqufain@ﬂ'atﬁaﬂer pulp that is
mai ntai ned at | ow ; tenperatures or exa etween .0-60C,. corn

starch), HHPCHHRFD L RS bﬁwm?%ov@tgfprﬁ%%lﬁéleﬁﬁ'ﬁm&mtﬁe pre-gel ), and
wherein the ppg -%hhﬁd@@m@ﬁ%%ﬁﬂ@é&lﬂbuﬁg&%ﬂ%aﬂﬁ o820 MerdQerp POt ato or

ot her natural starch (such as 1s produce to approxinmately 50, 60,
75, 85 or ammosimatshrl:Hendl: @byncw@wgrfattym‘lcothhlaahosphphpldém)othwrllmghwg t he

honbgeneo | t biodegradabl e Container.

‘Anot her #%oega n?kofb?%ﬁgﬂgﬁgg%ﬁtawﬁw%lﬁ I on provides a process for form ng
a  bi odegr ada) eadrﬁngtaithﬁrsmte(gel)edfmm smgpeasmﬂ dre@@hlogehepaparixugt ar ch

suspensi on_t hat bt ai at | ow, C, C, preferably between 0-40

t enper at u?é’éamp%?;he nﬁ{’lnsra BR8E11 (b) mixing together (i) O-24% wood
fibers or flody fbR¥igHe BEmEEREGE chRpbHidREEIRA: REOMPX bidat&hdablk: 2 and 1: 8)
by wei ght of .the honmpgenous nol dabl e conposition; (ii) dry such as

gl ycer ol , “SWANSEAMD| e; bet ween approxi mately 1-5% gl ycerol (by wei ght of
the produced (b OfARPER LRS! Wil SHy ALt bhng RictRL SRETREGLNE PT - gel )

and 85% wat er
(from New Coat, Inc.), Zein® (a biodegradable material isolated from corn); poly lactic

acid (PLA, a polymer of lactic acid from fermentation feed stock); poly
hydroxyalkanoates (PHA, from microbial fermentation); bacterial cellulose; chitosan

based polymers (for example from shell fish wastes); or waxes and oil based coatings.

In another embodiment, it is recognized that to facilitate the coating of the
molded article, as well as for other specific indications, such as decreasing the residual
odor of 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 (1%.

In a further embodiment, a vacuum can be used to form a film around the
molded article. When using a vacuum to form a film around the molded article, it is
recognized that increasing the levels of wood flour/fiber and/or paper pulp can
facilitate. the vacuuming process. In one embodiment, the wood flour/fiber and/or

* paper pulp levels can be increased to 30, 40 or 50% by weight of the final mixture.

Thus, in an alternate embodiment of the present invention, a process is provided
for forming a biodegradable container by:

(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 |
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. such a

- (iv) waxes, fatty al cohol s, phospholi pids and ot her hi gh nol ecul ar wei ght

~ bi ocheni calv§ ?g'%rrp starch such as corn starch; (iii) prle“gg,lzloggl starch,
s a pre- geﬁ d corn starch wei ght of the hom)genous nol dab ,

" composition of natural earth fillers, for -exanple, weight of the hom)genous

-, mol-dabl'e conposi tion), preferably O. 42 1 or 12% and/or (vii) additional

materials, such ) R 1&19 BOMbRAsheTBS MolBHe Qompasition 13RA Heatl@ormr a0- 15% by
corrp05|t|on) (Vi g powder, for exanple between approximately 0.1-15%

" (by. 0.5-10% bibd@grddﬁblﬁeﬁrﬁﬂi&@% 10 or 20% (by wei ght of the honpbgenous

ol dabl e honogenous-: nol dabl e. - conposi tion); (v) approxi-mately 0.5-20% = -
.'\Nater -preferabl y about clays such as ben te, .anorphous ucts '
- such..as gypsum ank asglegibodimenti § progess lsrﬂr?t"é‘iegqér Qg’g é@dﬂ'@mgand man _
-~ made mat erlalgg: such as fly-ash to forma hormgeneous m Xt ur-e; (c) adding to -
- the pre-gell starch suspension the dry-or da eneous ture to. -
forma honogenous(ahﬁ*mablaé’%ﬁ'ﬁ%‘h|5'EﬁP'€Iﬁ1°“’a‘ﬁ'EF"@“ggpfeg%@% 55?%‘)& o' © .

- nol.dabl e Comfs g xinftdh 50768, 7sdsmrlgdwpapérlpoliﬁ@mdslnloéﬂw E

rt er

. container, I'n. a

- nmbodi- nent- SS S vi de mnga

-~ bi odegr adabl. sreegnﬁtaari mmromatglaf 5%y W#&i’gﬂﬂp’e RORIR Y 5%‘8’? S‘a'g'%& @h

.. .suspension that g@h té}}slggw Wikdr (By weigg dfd@qirhgcl) @ndwﬁ)mﬂm%evmod g

~ fibers- or f1our s%’ﬁ' ng <an aspect. rgwl 0. betvveen %t 0a@xarrpl e,

" between 0-60papor etlpr el js peinkined {}BTP Eﬁ'éTl E?) by* wei ght " -
-of the hormgﬁ h@@pb_qo@gippsmlon (u) dry or danp: starch, suchas : - .
corn star ¢h; ]?r i1

. pre- gelled starc . arch, = °
_prooduced f rom ap b)@qlﬁit‘%lﬂy" 8‘%’3?8‘?%%‘!@5%% (’B’{/'p(’% t%ngt%l ﬁw f}?nglt gel ) . and
/85% water, . {iNbrtRiesontht.t ¥ -al cohol s, phosphol i pi ds and ot her hi gh R

"-nol ecul.ar wel .ght” bi ocheni cal's, such as glycerol, for exanple between.

¢ approxi matel'y 1-5% gl ycerol- (by wei ght- of the vverﬂht of the hom)genous‘
~.rol dabl e conposi tA;ﬁmcﬂémmﬁmunabf der firksefiti inveation providescx prAsess o fOMgiAg 20f t he

“honogenous rml abl eI OSIEI on), prefer any 0.42, 1 or 12% and/or (vii) :
~‘addi tional 5?% a2 - ‘up to approxr rrately 500, 0-4% 9 13% 72 13% -
or 0-15% rby (a) formmg a pre-gelled paper. starch suspensmn that. is mamtame S
o temperatures for example, between 0-60°C prcferably between 0-40°C; . )

S (b) mlxmg togeﬂler (1) 0-24% wood fibers or flour. (havmg an aspect rat:o bctween -
S appmxlmately 1:2 and 1:8) by welght of the homogenous moldable compcsmon, G dry .
" or damp starch such as corn starch (ui) prc-gciled starch suchas a pre-gelled com starch, :
produced from apprommate]y 15% com starch (by we:ght of the pre-gel) and 85% water;
- (iv) waxes, fatty alcohols phosphohpads and other hlgh molecular welght bmchem:cals,,
" suchas g]ycerol for example between approxunatse]y 1-5% glycerol (by wetght cf the-_, , o
" homogenous' ‘moldable. composmcn), (3;) approx]mately 0.5-20% water, preferably aboutg T
0. 5-10%, 0. 5-11% 0. 5-12%, 10 or 20% (by welght of the homogenous moldable
' composxtron), (v1) baklng powder for example between approxunately 0.1- 15% (by .f- R
weight of the homogenous moldable composxt;on), prefcrably 0.42, 1 or 12%; and/or (vu)' o
: addmonal matena]s such as up to. approxnmately S%, 0—4%, 0-13%, 2-13%, or 0-15% by_ -
o weight of the homogenous mo]dable composmon of natural earth ﬁllers, for example “ ‘
‘ :ciays such as bentonite, amorphous raw products such as gypsum and ca]c:um sulfate,

mmerais such’ as hmestone and ‘man madc matenals such as ﬂy—ash to’ form a

homogcneous mlxture

T




0.5-10% 0.5-11%0.5-12% 10. - or 20%(by wei ght: of the hormgenous
“nmol dabl e (vi) baking.powder, for exarrpl e betl 2006
- approxi mat e gagﬁft’iﬁ%(by honbgenous nol dabl e conposi tion); w?ggy
~approxi mately 0.5-20% wat er, pref erabl y- about cIays such as - entonlte
armrphous raw products such as ‘gypsum and cal ci um sul- fate m neral s such as

- limestone, and magd)dlgag ttgq%%gkga&dsm g‘fspénlsmn @lfd’ld:?%r Weous -

m xture; , (c). I'led starch suspenSI on t he dry or .
danp, - hormgenontm'etcr@muh(mmgmws’cmﬂﬂ lerompgEiRi & dnol dabl e conposition;.: (d)

mol ding the: homgﬁg)o%zgdlﬁglﬂ% Péﬁﬁgggggo&bfdbﬂg M&;ﬁ}ﬁa%&oh&p&m form a__

- bi odegradabl e con a polynmer of lactic acid from

- fermentati onflﬁo:ﬂ@tadaﬂléoonpmbly hydr oxyal kanoat es (PHA, -f rom ni-cr obi al

~ fernentation); bacterial cellulose; chitosan based poI ymers  (for (e)

- coating. the container with d-liquid-resistant.coatin such as PROTECoat .
‘(from New Coat, | rie.d furtiiesi enftrojliment, 5 Desss Ayl apmidedrioreiomaing;z biodesseiable o

~corn), poly IacE % aﬁmf exanpl e from shell fish wast €s); Lor_.waxes and oi I
based coatln 05/ 059756 11. July 2006 It is recognlzed that. in any

embodi-nent - of t he @ Bseing a pm@qﬂqdonapepaﬁeqh papgesien thaels mgaiptained 3 dews or
wood fibers/ ftl ougr%tlél{e_ '?oam W@t re@,.ag g&@ges, o-fo°@y ovided for

. creating an of)neI% ‘ont al ner- by (a) - g a first pre- Ieo:

" starch suspensi on(Wiwixing testr () Sr2%dvend figers @?@W&%W@gﬁ?ﬁ SR

preferably frgép%trﬁgg Iﬁgﬁitl I f@é,ghoyu{eﬁﬁmb&néﬁ%olﬂdb]ed&iﬁoﬂﬂoﬁ,wer vvood_ :

-~ fibers or flo avi'ng an aspect Tat.i-o - es#gﬁrg] oxmat %@f?ﬂd 1:8),°

‘a second pr e-opdarhrgareh, s¥cbles suB Farli ¢ G5 preceetl @H@&f i on,

B oo ordlbe@m SRRSO Gunh GRuBgR ke rdpeipa W%““aﬂ?'xt”ﬁrte"
“cont ai ni ng t &) wes ity aieeholsnpho é*g’é’gﬁ‘g 5‘?"2‘”8@“’&3"‘%??%!\“’%%05 ding -
- the honpgeneguts, HOiRRM, b0l betvaRi approgioniriyal -5%i ghyberpt gbjabright ofothe ai ner .

B o by e e ity e

- 0.5- 10%, 05 11% 05-12%, 10 or 20%- (by wetght of the ,homogenous moldable'_.__ _
‘ composmon), (v:) ‘baking’ powder for cxample between approxunately 0.1515%: (by
- wexght of the homogenous moldable compos:tton), preferably 0. 42, lLor 12%, and!or (vu) RS
' addltlona] materials, such as up to- approxlmately 5%, 0-4%, 0-13%, 2-13%, or 0-15% by
weight of the homogenous moldable composmon of natural earth ﬁllers, for example, AR
clays such as bentomto amorphous raw’ products suoh as gypsum and calcxum sulfate ' )
mmerais such .as limestone, and. man made matenals such as ﬂy—ash to foml LR

".'-homogeneousmlxture o L : I L |

o (c). -addmg to the pre—golled starch suspens:on the dry or damp, homogeneous:' U
‘-m;xturetofonn ahomogenous moldable composttton, . .
@ moldmg the homogenous ‘moldable composmon wrth heat to. form a

_ blodegradable contamer, and , . ,
(e) coating the contamcr thh a ilqmd-rmtstant ooatmg, such as PRO‘IECoat (ﬁ'om 7

fNew Coat, Inc.), Zein® (a bxodegradablo matertal 1so!ated from- com), poly Iacttc amd-"._ i
(PLA, a polymor of lactic acid' ﬁ-om fcrmentstlon feed stock); poly hydroxyalkanoates |
‘(pHA, from m:croblai fennentatlon), bactenal cellulose; chttosan base.d polymors (for » " o

k example ﬁom shell ﬁsh wastes), or waxes and oil based coatmgs.
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(a) form ng a pre gel l'ed starch suspensi on produced from appr oxi matel y 3-5%
pre-gel) s #J the pre-gel |l ed suspension is. maintained 3ty .
terrperature exarrpl e, bet'ween 0-60C, preferably between 4OC potato -
" starch (by wei ght of the pre-gel) and apprOX| mat el y 95- 97% wat er (by wei ght.

- of the (b) mixing together wood fibers or flour (haV| ng an. aspect ratio

bet ween produc edafr¥ ag%gﬂ%hrﬁ%rﬁl hbdRe® QF fhe ?k%@iﬂv&ﬂﬁn, padr Gilh c&f bet he -

' second pre-gel) proxi mat el'y 85% wat er (by wei ght of the second
~ pre-gel ), - andutistitokeddor yaoddibers/fiplsy - exanpl e bet ween 0. 42- 12% baki ng powder

| ”(by wei ght -of the hormgeneous nol dabl e approxi mately 1:2 and 1:8),  a- second

" to forma hof
bi odegr adabl

'3‘honogenous

pre-gel l ed starch suspension (the second pre- gel) conposi.tion)to:forma
- honpgeneous i xt ukne ot e mbtoftiens, 3 orocke ipiPevided fEcrprbing %8 @F‘ht"’ﬁlﬁ foams pensi on
a horogeneous, rp%lH [r,j,e cont ai ning the wood fibers and pre-gelled coat starch"--
. nol dabl e conposition; and (d) nolding the . S

_ hom)geneous nDI ‘daf) domnmingesfinst pre-galladnstarel tsuspensiogr ais peighigd A folos

. ~cont ai ner. Jul %mt}g;,mg °¢y oduce
"Epﬁ?%'é'igg%% d?)F are. ?émggg@(;’?ﬁgm di ffe?gﬁwdc?rrbl nations of - .
-~ materials by we| gm -migg” @gmleoodcﬁhftralqlieﬂ@" @Wﬂ)é‘lf"é?%dat?or (9?&"""'“ A
- approxi mate e l SRREES 1o Iml iegty -of the-
- @M%onzf}%‘g?tﬂﬁe&%e@ﬁﬁkggﬁgﬁf%ﬁm J,lé 37%(or 1- 15% wood .
- fibers- or: flmpoéhyn,weﬁgmmﬂfﬁqeéuﬂbﬁﬁi’g‘@%%f é‘B%‘ © &5nposi tion). R
raddi tion, variou Qﬂmg eog;}§t fardiBh sjgnsa NorRmPOKtEh &@oﬁshe wood
© fibers or- flour%tf pr; I}ﬁ% hlgér;oaﬁgus mﬁjt%n‘l 6‘?'re mxmgglt vmththe
pre-gel led smmcoﬁﬁ@%ﬁﬂ@?ﬂﬂ?%ﬂwa‘fcﬁ@dmﬁﬁf Wied to: (i) ‘
~appr oxi natel y- 57 @6%Riry 46 hbRAtehsdus o‘éhi}bsiﬁbnsﬁiﬂpﬁ%ltﬁlfoﬁrby biglegidabltf t he -
hormgenous ol dabl e conposi ti on% (suspensi.on formed from approxinmately -
© 5=15% " com seoataEist ( by wei ght - of the pre-gel). -and approxi mately 85- 95%Water'.-
" by:weight of ‘the pre-gel); (ii) apprOX| rrately 4-35%native starch (by :

eght o the hopcals IRLARGL S SOTMOR A kil GYMBLE T Se

- corn starch; an(dpmacll&mmoouMWy 1-5% gl ycerol (by weight of the hom)genous

of the hom)genou

ol dabl e conposi Za)oin)n‘ung G p‘f’é—géiﬂd ts&c%pﬁlrs%!slg@tppddifceaoﬁ'&ﬁ agﬁ'cfﬁlmﬁ{eﬁr@gw wei ght _'
potato starch (by weight of the pre—gel) and approxnnately 95-97% waier (by welght ofthe 7
pre-gel) such that the pre-gelled suspension . is mamtamed at low. temperatures for
' example, between 0-60°C, preferably between 0-40°C S
| (b) mlxmg together wood ﬁbers or ﬂour (havmg an aspect raho between =

| approxunately 12 and 1: 8), a second pre-gelled starch suspens:on (the second pre-gel)_{
- .produced from apprommately 15% corn starch (by welght of the second pre-gel) and - L
approxzmately 85% water (by welght of the seoond pre-gel), and bakmg powder, for .o

| example between 0. 42—12% bakmg powder (by wexght of the homogeneous moldable '

. composxtlon) to form ahomogeneous m:xture L : S 7
(c) adding to the pre-ge!led potato starch suspensxon a homogeneous mlxture . '
contammg the ‘wood fibers and pre-gelled com starch to form a homogeneous moldable o

B composmon, and - _ |
(@ moldmg the homogeneous moldab]e composﬂxon w:ﬂa heat to form a - -

' -blodegradable contamer '
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nol dabl e conposition); (v) approximtely 0.1-15% baki ng powder (by wei ght

of the hompgenous noldable conposition); (vi) less than appjgxhimtel y 5%
natural materials (by weight of the honmbgenous nol dabl e conposition), such
as bentonite clay. According to a first aspect of the present invention,

there is provjded a progcess far .formng a biodegradable material by
conprisi ng: (9% PIgPsTHes eamﬁ%ﬂé?f&w éﬂ%{%ﬁgl@a@gﬁgﬁ goftaingry dhap age. gel |
produced for@Ba &R SXicPRl 8bMbidatRmd 2YonRALrAlsOnyS (velehf) HY exiplfMonflnethe

pre-gel, and approxi mately 75-97% wat er by ‘wei ght of the pre-gel such that
t he pre- gedn &y fgmsd drpsm gpprosimeind &ioh¥dprstectiehpetatet sirel shwenien (- 60 C. ;

(b) mxipg: i |owr | | atio

bet ween g’% P%)%?ﬂr}g? g@é&%ﬂg; lgﬁgfa@; %,romggégﬁ%r{)ﬁg?l lag%l@g&%r%?eé)ﬂ Tlsgzg’:ﬁr%ll{)n pr oduced
from appr 6Xehwoed fibers ¥ cfloor (bysweighthofithe Wemggenowd mbhieblp rcempeditiam.din

approxi mat el.y _85% wat er . by, .wei of .th re-g ng a native starch to
forma ho%r%%%on (‘)’ﬁ%ouﬁic%lgwét,lmtsc%élmr ﬁ%ﬂt?r@?s‘[ ‘%é‘ebﬁragd%?ol%e\]vﬂ? jlﬁkﬁf%orgel | ed
starch sufipensimodiche hansaneomiire Yefoi€ nliding or Wita thé pad-gdlledagesmous

nol dabl e conposi t.i on('i, and (d). nol ding the honogenous nol dabl e conposition
‘with heat"sP@sg,ipcludipg.ubprtdimiisiéo mat erial . According to a second aspect

of the present) &;{i}ifcﬁcﬁ}hit@lﬁhsif@% Srd-gelldl QbHAQG R BERAKSS (by REighCsMHRY a
bi odegradabl e ‘'material Conprising: (a) formng a pre-ge€lled paper starch

suspensi ohomegsaouspneldatlp 'comppgition) {syspensioai faewtkedafiomesppearimaelysS-b¥bween 0- 60
C.; (b) i t res { ar ISHL i r danp,
homgeneoggg%&%hu@émg%ﬁr?\to glﬂﬁﬁlﬁé%glt) Qﬁtggé%rg)&vx%gt%& ?%2??%}&%8% oogr havi ng
an aspect theatd-gellhet ween approxinmately 1:2 and 1: 8 to form a honbgeneous

nol dabl e conpasition; and | di ng .t he .h neous nol dabl.e .conposition
Wi h heat vo Rbpi R Rchs Shaplee i o Sre Rt Bt BHoE PO HmOHG aopect  of
the presegmpolivieR) fopBxarhpleBS% HréfeAblydeml; 3r ALUG AstSve folito 5tRicH) 4A8/0d

bi odegradabl e material conprising: (a) formng a pre-gelled starch
suspensi ol PP HAGARHYS $BRFEISHT oxi nat el y 2- 15% potato starch by wei ght of the

pre-gel; appt.qximat.el y. 5- 10% paper, pul p, b ight of th e-gel; and
appr oxi mat el nsgl-)@g}%na\i{%‘f %% A ‘b%}%%(ﬁgﬂﬂ Wﬁlghtt(ﬁéhv%og}o&swug Eboﬁd"ﬂ?at t he
pre-gell ed sus_Be sion is nmaintained at tenperatures between 0-60 C.; (b)
m xi ng t cYAPREIYHood fibers or wood flour having an aspect ratio between

approximately. 1:2 and 1.8 (Y Qrn arch, a ative potato starch to
forma honog H’igﬂg’ W&W%t?ﬂ?@)orggdi%a&rt Wﬂ&htp(%gbe RGBSt at o starch
suspensi ofoldhitte banmgridanus m xture to form a honogenous nol dabl e

conposi tion; . . .
(v) approximately 0.1-15% baking powder (by weight of the homogenous

moldable composition);
(vi) less than approximately 5% natural materials (by weight of the homogenous
moldable composition), such as bentonite clay.

According to a first aspect of the present invention, there is provided a process for
forming a biodegradable material by comprising: (a) forming a pre-gelled starch
suspension, “the pre-gel,” produced from approximately 2.5-15% potato starch by
weight of the pre-gel, and approximately 75-97% water by weight of the pre-gel such

~ that the pre-gelled suspension is maintained at temperatures between 0-60° C.; (b)

* mixing together wood fibers or wood flour having an aspect ratio between
approximately 1:2 and 1:8, a pre-gelled starch suspension produced from approximately
15% corn starch by weight of the pre-gel and approximately 85% water by weight of

the pre-gel, and a native starch to form a homogeneous mixture; (c)adding to the pre-
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and (d) nol ding the honpbgenous nol dabl e conposition with heat to forma

bi odegradabl e material. According to a fourth aspect of the;piegent
invention, there is provided a process conprising the steps of, (a) ,
formng a pre- gel | ed starch suspensi on or paper starch suspension that is
mai nt ai ned%gSl n’geratures bet ween 0-60 C.; (b) mxin et her wood
fibers or EREGdSHICE LFISPERFICA arhoasogseaout a‘tlli?‘@r%é?v@% %3?51 o RpmagesPys 1: 2 and
1:8, wat r i sing:
(1) dry oriel{oélcg'drar%‘ﬁj é’%"f% a;l{nldrfﬁj g{r(ﬂe lﬁ%q{&%garc ﬁ(%lhgbﬁliec\/\a&gﬂﬁpgw al cohol ,
phosphol i pi:adtcafodhcar‘ouglegméahhémat@mz)l bak| ng powder; and/or (vi) honopgenous
nol dabl e corrpgsm .on of natural %ﬁ{lth fil]ers, tgll ays, bentonite, anorphous
raw products, Odk setondcasRRst S he resent imvention) Bergatprovide RGeSt mt er i al s

to forma I nzlgg gyl j.L]me% h
suspensiogd??he r?gﬂgéeg%&rt%l,énﬁ%%{@agzeon oush%m( re é)ﬁ]?(grgﬁéd ﬁ%l%rr})agée}ﬁous

nmol dabl e Maer&'mn,]thbyP@@B’ thotip omirttainal at sembe(mi)remﬁtdeang) 6. h@yogenous

nol dabl e co o i on V\ﬁ'%p heat to form a bi odegra]igabl e material. According
to a fiftAo ° 2Pt REPESEANEh SURFEHOT 8 ATY Qrilame, hamqgepgpusmiKtire

bi odegr adeattamngemea«%%m BbdFRrSdoR NolPRR i PlcP Bitib Bedelf OCESS Of the

third or fourth aspects. According to a sixth aspect of the present
i nvent i onappréramatelysl: meﬂll &efdfoanprikomeg@leodmoldalﬂaconng)smommdr(p) oof materi al

i it ar noopR i fomos e B sl hiclin oSt v he o TR e R PREHor . wood
fibers ormaras fl our haV| ng an aspect rati o between approximately 1:2 and

1:8, and another material selected fromthe group consisting of waxes,
fatty al cohol&ccorqmltrg)@wttbilrd pﬁipdts ofithd pgisyrs eémehtior|, theraid graviglet @ prdvessf i r st

Il t h h t ta th d
P ber s or s SUHa P St Getecil SRATERTE] ) L BPer e eHE onggeneots.
conposi ti g a?aﬂsfoh ﬁﬂﬁlﬁ&ecﬁi?mﬁ ;amlateg;tegse@?aatoestﬁatewagm of @pré-gd1; coat i ng

the materi a liquid-resistant coa According to a sévénth aspect
of the pr Wmatnkye’iﬁt(]%naperndpéymmgbt @Kﬁhded-al pnd epmeximathypise¥i%ied f or

creating a e foam r onpr a form aflrst pre-

gel | ed paggtfotg‘t F1§ﬁto£ ﬁ’éﬁ%f’ ettt?i‘attth %rengﬁll?“d%\‘igﬂeé’él ét‘s IP@HB 4#lres bet ween
0-60 C.; fehperafliresitRfvden@adobEY; (l%ﬁﬁ I{gt@%«'@r%oweest)t Qbd ﬂ&ﬁ“ﬁhﬂﬂg an aspect
ratio between appr oxi nat el y and , a second pre-gelled starch

suspensi o#n aspect Cﬂtlmbatwehn nmgem:v@t@bf kd nqnbk&tnatmr@ candtachswd ngvepbtatms; (c)

ddi to t | | ed.
ﬁo rrlogg n eosi}% hlﬁtoﬁlf’ t[ﬂ% ah I@ﬂ% ?ﬁsﬁ’él ﬁ’ﬁee' (?3?68@1‘%% ?cgtg'? ?regge“ﬁi‘)mfxmfs aB%‘r and second
pre- gel | eghssengios fic RRfdebtbuMb@ird & fohf 2 REABYSREOHSIERIEREBpsiRA; W t h

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

biodegradable material.

According to a fourth aspect of the present invention, there is provided a process
comprising the steps of: (a) forming a pre-gelled starch suspension or paper starch
suspension that is maintained at temperatures between 0-60° C.; (b) mixing together

- wood fibers or wood flour having an aspect ratio between approximately 1:2 and 1:8,
water and additional materials selected from the group comprising: (i) dry or damp
starch; (ii) pre-gelled starch; (iii) wax, fatty alcohol, phospholipid and/or.glycerol; (v)
baking powder; and/or (vi) homogenous moldable composition of natural earth fillers,
clays, bentonite, amorphous raw products, gypsum or calcium sulfate, minerals and
man made materials to form a homogeneous mixture; (¢} adding to the pre-gelled starch
suspension the dry or damp, homogeneous mixture to form a homogenous moldable
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heat to form a bi odegradable material. According to an eighth aspect of the
present invention, there is provided a process for form ng; an RBpen cell
foam material conmprising: (a) formng a pre-gelled paperstarch suspension
produced from approxi mately 5-10% paper pul p, 5-15% native starch by

wei ght of the pre-gel and approxi mtely 75-90% water. (by wei ght of the
pre-gel ) Sereppsitioggind(dhmgldne fhe happzenaisandiahie sumnesiting #ithd@atde frahper at ur es
bet ween 0z §RdSoraddoR matiiiafl Ng toget her wood fibers or wood flour having an
aspect ratio bétween approximately 1:2 and 1:8, 16% corn starch, 17.5%
pot at o st ar chAeneddibg/sovaddith 4spdre bbthe pyesoe iimglehtiai, tHeleds peemadiapr e- gel and

approxi matel.y 75-90% wat ey by wejght, and, baki ng powder of 0.4-12% baki ng
powder byg\%%/%‘i‘fgb@f CWS%&WL@@‘EWFQF do 9 process of thehisrdo osition
to form aa@g&ggeneous m xture; (c) adding to the pre-gelled potato paper

starch suspensi on a honogeneous m xture containing the wod fibers or wood

flour corn sAcooodingiod spab adpectsif tregiiesent ifromiivg thoais pernvideds prodeskabl e
~conpositign; and (d mol di ng. t he hono ous no| dabl e conposition with
heat to ftoﬁjﬂ'ﬁ’feét_nfﬁ ?)‘Hétﬁ’fpé‘%?éma@ af@ﬂmsaag%i j Sttlﬁe‘_ﬁel}cﬁdggﬁc spect of the
present | GugoioAMat idtR4iftaind Wt&lis{it)é}ﬁqre@b%%@%m égpag%hiifgg%gtehﬁrst eps of.

(a) formng a pre-gelled paper arch suspensi on proxi mately 5-10%
paper pul podr/fibesi ofhwoastf flauh bavirgeangepect sqtipboteicem beryximatthoh:2 ast kBch, and

appr oxi mat el 5- 90%.wat er i ght of the pre-gel .that |s naintained at
t enper at u?@s%ﬁéf’{/@@tﬁ% -S%léct%%%?llea%“aﬁ%onﬁlaﬂ%#‘ﬁ%@: &) Ia&@hglts’ar ch suspension

a dry or plﬂﬁﬁﬂblipi&&@ﬁ(ﬂ@@@é?&!?%:?h&&iﬁgf% tRORE prélgBfledMMBciPfuspsRn AR | VE star ches

to forma honpbgenous ol dabl e conposition; and (c) nolding the honpbgenous

nol dabl e haeegsoenus mixfurgicohtaingwgtthe woddfibarsorhwaod dgnoateznethembigeria] . Accor di ng
to a tenth,aspect of the present invention there. | royided a

bi odegr a P]é’?(ﬁ%%%g’flﬁ%elngo%ﬁ?@wéﬂg '&iegeé‘é@ogﬁﬂ?ﬁaioﬁﬁgi‘%leﬁ?fﬁ%@s of the

ni nth aspaeit(e) ey thERaldEaRICT i siskidEcdMMENT! ON Definitions The term

"sheet" as used herein refers to any substantrally flat, corrugated,
curved, bent Agprdingdoaseniinspact obitie presgit iyentidnethewtihpusiddé s pracbed her ei n,
the sheets

e o b B8 PR SR BB e P can
v B SRR Seapag s el R e 2L

mixing together wood fibers or wood flour, having an aspect ratio between

approximately 1:2 and 1:8, a second pre-gelled starch suspension to form a

homogeneous composition, and a source of gas; (c) adding to the first pre-gelled starch

suspension a dry or damp, homogeneous mixture containing the wood fibers or wood

flour and second pre-gelled starch; and (d) molding the homogeneous composition with

heat to form a biodegradable material,

According to an eighth aspect of the present invention, there is provided a process

for-forming an open cell foam material comprising: (a) forming a pre-gelled paperstarch

suspension produced from approximately 5-10% paper pulp, 5-15% native starch by

weight of the pre-gel and approximately 75-90% water (by weight of the pre-gel) such

that the pre-gelled suspension is maintained at temperatures between 0-60° C.; (b)

mixing together wood fibers or wood flour having an aspect ratio between

approximately 1:2 and 1:8, 16% corn starch, 17.5% potato starch and 5% wood fibers

. by weight of the second pre-gel and approximately 75-90% water by weight, and
baking powder of 0.4-12% baking powder by weight of the homogeneous moldable
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11 July 2006 0.001 nun or as thick as 1 cmor greater where strength,
durability, and or bulk are inportant considerations. Thefgimoodi!nt is
not inherently different fromthe term"sheet" except that "fllm'

cal endering. in general, films wll be defined as sheet-like articles

havi ng thicknesses as from how sheets. are normally formed, such as by film
bl owi ng r SPRRASIRAR P homegensans pixErs (Qadding & ghetprﬁ #lleH SEETPRR ar &

often for B@Qh%sﬂéh&l&?%%ﬁm%%ﬁhsaﬁ&tgﬂef Oﬁ{aﬁﬂ‘ﬁﬁaﬁg%&? RRPHEr bvoBA ?1591“ and up

to about 1 nun. The term ded artic efer to articles that are
shaped di c@utstayclmndl pudite statchyto fioroma ﬁbmbgdnemfsrrpoiﬂhulé onsmmsiiiomgamm(dml di ng
nmet hod kno hﬁjﬂ art. The i‘ﬁgg\ "cont ai ner." as used in rgi cification
and the aB‘;S’ mpgeneous medRglscampositen JHi 3 bodegadadeaci e, or
vessel utjjaiegigd for storing, dispensing, addi t| on to integrally forned

containers, containnment products used in conjunction wth containers,
di shes, egg céedoodisg tola risth agtectenfghe @wrosest iopesipn,aherosiyeovideduemoadks hol ders. In

crates, cereal .boxes, frozen food box mlk, artons sacks,
carriers fgPP rﬁ&ﬁéﬁ%ﬁﬁpsﬁfﬁb{g’ﬂ?ﬂéﬁm‘%@%@?@%ﬁ S“W’éﬁ‘r‘?%&%‘g " jars,
~bottles, 5}& )@ﬁateB@MG% phfeRyeip b%\?é@fﬂ%fth(%ﬁ?ee%l abbﬂ%kﬁm?a@el& 94155/000I and

beverage products) Speci fic exanples of contai ner’s include,
packagi ngstagsh,ranid @pproximatsty %9%m@r\loame@hsoftypm-gaf thpirledmuttanezdatobj ects

(i ncludin i ncl.ude, ers, stra partitions,
-~ wrappers, %EWST#%?ﬁqW Wﬁpgﬁ& S Lb? d%f‘%?fgﬁlhf’gre'gﬁﬂad sa’?ff/ SisREnst &t used in
pac kagi NYdangy, %inﬁgane&ﬁlrﬂﬂtui’cgaonﬂﬂsﬁig%b BQmo&%faMH‘@arcE‘e@% Rinlﬂear s are also
intended to be included within the definition "container". Such articles or

di spensi n@ﬂmen‘m}semldmletcrmoatlcmmé(@emoldmgthﬂélenhog@loes moldable term " dry or
danmp" refers t 0 that can be dry, or can be noist or

wet t ed, g%"ﬁ‘éf%":iﬂf’wmgé‘ﬁquﬁéfg& Sbé‘i’(l Gﬂ CBeRERL sol vents may be used. The
amount of | i OAd@rdifl Meerﬁma@e&lofft&rbrés%mﬂﬁ&enﬁbﬁ ftﬁe‘ié Ritovidkdact as a Carrier
between particles in the conposition. As used herein, the term "honogeneous

m xt ure" biedegradablg, qpmpostaide maferiglonade agmrdlnmm@smpﬁsef dealimh agpectni | | be
appreci ated that m xtures of different types of solid particul ates or of
solids in a liquid carrier which aresubstantially uniformin conposition
particles or of sol DEHTAIDER DESCRIPTI@N OFTHRE ENNENTIOMNgeneous when vi ewed
on a mcroscopic scale, i.e, as the particle size level Pre-gelled starch
suspensi ons The starch conponent can include any known starch material,

i ncl udi ngpemAtigns nore unnodi fied starches, nodified starches, and starch
derivatives. Preferred starches can include nost any unnodified starch that
i's |n|t|aIIy in a native state as a granular solid

The term "sheet" as used herein refers to any substantially flat, corrugated,
curved, bent, or textured sheet made'-using" the methods described herein, the sheets
can also include organic coatings, printing, other sheets laminated thereto/The sh”sts
within the -scope of the present invention can have greatly varying thicknesses
depending on the particular applications for which the sheets are intended. The sheets

can be as thin as about
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" and ‘whi ch wi Il form thermopl astic nmelt by mixi ng and. heating. St arch is
“typically da natural carbohydrate chain conprisi nglggijmgi zed

. glucose m%‘g(gﬁl(pgisgn an in the formof granules. Such granules’are easily"

“ature  4) linkage and is found inn ha (1 | ; padfromthe plant

" materials by known processes. St arches used in forming.the pre-t er e  a

-, f,I ib elled starch sus e éff@Et&ﬁ Ofy mmq,l Qideds}tu;m{tmeem r abl- y
possess the dPt“o%ﬂﬁgpg‘t g%é%@ & hﬁm&l@g}ébl li t%h’t orf orm hydrated gels and -

~-to maintain itnpbriangednsiddratiost. ure in the presence of - many  types of ‘ot her

"f'materlals and the ability to men into piasuc-nxv materials at lLow .

“the presence of a‘hWeﬂm“ﬁlmﬁgmobmhemtﬂerdlf&r@t el the ferfip heet "exeph bR

- terrperatures for exanple, between 0-75C, preferably between Oﬁg G and in

exhibit ture for chndd by iGoasis ithle MBI

' strengths’ ad@"ﬁ?lgdﬁﬁf’gs 'j lﬁsg%tﬁ]ﬂf%%;&é?f g:llgntes referred

" sources. of Sﬁ-@ﬁmbwfﬁneetprategndvrmaﬂsr éomled,eaichgﬁdtmgﬁ'( élogvmg Waili?etcorn _

- wheat’, ‘sorghum _ rice, -an EANKkP AR Qﬁ‘iclbi%ssbs'lﬁ fiour

. and” cracked ‘s"{pﬁ‘t %'t‘ ﬁ?@%%%ya 836&1-\?@0%&1_1 (tapi ocae. (i vgﬁ cassava and : .

-~ _mani‘ac), _S\Aﬂatmpwoatlomcmdl@pncemclmm nodi fied corn starch, and the. p|th
.ofthe sago palm Wil e not i ntending to be bound to- any speC|f|c

- .mechani stic- expl anation-for the desirable pro_pert | es o e(yedg en the

L met hod of .the i nmtcmdmobieérqﬂcwe@an |rpfe1|' . gRcles fha
: md:rect]y from starch composmons using any mcldmg method known in thc art.

B The term “ccntamer“ as used in this spec:ﬁcatton and the appended clalms is o
mtended to mclude any . artzcle, receptacle or’ vessei utilized fcr stonng, dlspensmg,-. S
packagmg, pomomng, or shlppmg various types of products or cbjects (tncludmg, but not “
. Imuted to food and beverage products) Spectﬁc examples of such. ccntamers mclude .
- ) : - among others boxes cups, "clam sheils,“ Jars, bottles, pIates ‘bowls, trays, cartons, cases :
L - crates, cereal boxes, frozcn food boxes, mtlk cattons, bags sacks camcrs for beverage
- contamcrs, dtshes -egg cartons, I:ds  straws, envelopes or other types of . holders. In ;
- add:tlon to mtegrally formed contamers, containment products used in conjunctlcn with
- contamers are also mtended tc be mcluded w:thm the deﬁmt:on "contamer Such artlcles :
' ‘-_mclude, for example llds, lmers, straws, parttttons, wrappers cushtonmg ‘materjals,
o utensils, and any other product used i m packagmg, stonng, shtppmg, port:cnmg, servmg,"_, .

Coer dtspensmg an ob_|ect w;thm a contamer '

As used hercm, the tcmt “dry or damp refcrs to a solid composmcn that can be
L dry, or can be moist or wetted generally with water, although other sclvents may. be used.
o The amount of llqmd in the composxtlon is not sufﬁclent to act as a carrier betWeen e

- partlcles.m the comp051t__10n

- As used herem, the term “homogeneous mlxture” refers to mlxtures of solid
"paxttculates or of sollds ina hqund carrier which are substantlally umform in composmon

Von a macroscopzc scale It will be apprcc:ated that mlxtures cf d}ﬁ'erent types of solid -
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-~ that the gel property hol ds other components in suspensiion until the o
. product can.be i ng nolded.and to hold the moisture Ievehqjggngbgnt

- withi'n thewwoostoges®éunti| and dur nolding. The second property.i's evident.

fff-\"by slowy he

©.the transition in.the nold of the gel structure into a drier. and dried form

that will- then nelt into the binding pl astlc 1ike product -wi.thin the
- - confines “of the nold.. This co X Lhr ee - ol TRRsbaRals Fh@S Wt bR
ostructurei spattfv&ﬂsbafc%é‘i’fgsf‘ﬁr ﬁ)ﬂé‘f %‘Euct exhr b t| ng both strength and

, nsul at.i on PLRY fbrg&tﬂl@s%a]e]raeamepﬁmdsmlwelar ch.i's prepared by -mi-xi ng t he _
~ starch W t h Wa for exarrple at levels-of '5 %,  appr.oxi mately - 2 %tor

15% by wei ght of the pre gel, preferably at least 2.5% 3% 0 b. 10%9,

15% .at - abou)t%,1 a%h ﬁt“ HiRhAET € (approxi mately 25 C). The gel .is forrred
Y g the water 'starch m xture-with constant agi tation until a

. - gel fornms. few days if refrigerated; For 'storage a biocide can be added,

gel ate and pfo

- preferably at a GARCRRL @kipe ﬁhnaéhnatmzlﬁdamnyamewm staesh meterigh | BgNdmg o€ e pj eved

5 . Gel's .can be used cold. The. g QA dploRadd ﬁg-c]wsll _
sl.ow y degr aderetuwcgg'ed s@f?hfshﬁ“"bﬁ?fi q’eg’hafolglsg?cge st-opped .as :soon. gg -
t hat-

" about 10 to a0 g.’rttr QRSP uniRbEfidrstaech tht vinitiallieioacative s 3 ogrgviaT;
uce a hi SCOSM‘{@ %Hd'ﬁmgl Mﬁl%a{“{gwstmgertﬂﬁmm For
S a

- exanpl e, "potawdovkich il Eflﬂ Em'eynﬁ)

g reaches ﬂ{ra i ISCOSIty at
- about ‘65C. ThE Mo 8 Sbthdl éahﬁ;ﬂycﬁlﬂcclmmwpﬂfléﬁﬂﬂmﬁ}"é Fn‘}l‘?' “Widlers are

- ~val uabl e’ in producr ng -t hi Wty 18s. s{m@-& &sra:eaaﬂyand a
- skin about %@a—(\mh’%@g‘t %[’:‘]devr\%%‘fm i bf o gy .

S|naS|mIar fa hlonﬁanrgcan obe

used. Such Sﬁ@ﬂﬁé@]—@@ﬁﬁﬂ pnmt hasiidi§ bycknown PROFRIERT SEEChEBFeY Iy | par t. t'he
.desires nmecnani ca‘t‘a&g} ggert L CSscd Rl BE L mdi greraurheamsmt:mblp posﬂedss e extent

- that they bugeled s PRYY N°gel at i on of t rtion. sl e starch.
- i ffuses thr@y@ﬁngb&upgtxmﬂieebmw qu@hb’éfﬁf?fiégﬁé‘g ﬁhté&rorm a_gel .. Wen

_ “the intact granules a Hg&b G Yihdrnat@iaf wad de, abilituetcgmahunﬂesla&fo‘éﬂqe and a
ar e

RS general-, B¢ QF"EW"&

'L'u-aggregate

L i nsol ubl e ‘in RAvERY 8lssec,l the -

- outer b a’ﬂﬁe‘msatﬂ%m"mem mexa@pge Letgﬁe'b&%ogf\ﬁ@h%b# graf!rul es. can .

- swell in CO'%E,Waf}.% Mi%%;ﬁgéumemmmdanmmmmww Hiafaibitdi vi dual
pafti'e

f I bers thin chain & ﬁlqhguqhuaiaﬁ,ﬁmyags t hat
can have a t}ﬁglsbinémstsffefﬂélsrf‘"‘érﬁr°\fll\%’eé’ﬂo‘lﬁ’?n %'BJ réT?or The . anyl o

n. After _
o the water isg rﬁ‘?{éwm plreRs B phefirRRd. someeh oéfstawhtfefrprﬁﬁ?lfﬁé‘?:‘tcé'dl Pi/{f’é" within -
. thegranul es, "St et chi ng out and, cross; gélsfrrtq WhiblcAR200 bebiee tn deflows th t he
starch. Gel attorreh‘faf‘léc‘a'“’r‘@’fﬁtl’f mtﬂ%e’ l.0se- Br%l nmers: é@’p (tﬁ are
amac),sw otato, ™

R nitiall y CO@[BH ?a%ﬁ&ﬁktate), tubers (potato), Toots (taproca G.e. cassava
| | ' and arrowroot), modrﬁed oom starch, and the pith of the sago palm

Whlle not mtendmg to be bound to any spectﬁc mechams‘ac explanatton for the:

o desrrable propertres observed when the method of the -mventlon is employed itis beheved

| that the gel property holds other components in suspensmn untll the product can be
- molded and to hold the morsture levels constant w:thm the mrxture untll and durmg

: moldmg The second property is ev1dent in the transltron in the mold of the gel structure -

o intoa dner and dried form that will then melt into the bmdrng plastto—hke product wrthm -

- -:the confines. of the mold Thrs comp]ex three drmensmnal cross lmked structure is the

uct, exhrbrtmg both strength and msulatron propertres The pre- | B

- backbone for the prod ‘
o evels of

gelled starch is- prepared by mixing the starch with water- (for cxample at 1

= ;appmxrmately 2% 10 1 5% by. weight of the pre-ge] preferably at least 2. 5%, 3%, 5%’ -

ed by .
10%, or 15%) at about ambrent te:mpfﬂ“"‘mre (appmmmately 25 C) : The gel. ; fOIm y' o
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_ nmixture. The exact tenperature at which a starch swel I's and gel ates depends
~-on the type of the noldable mixture., It is possible to reqqqghtjt)%am)unt '
~of water iWOIBHFYR6.melts by replaci ng the water inherently found in starch

“ withian appropriate |ow volatile plastici zer capabl e of cau5| ng starch to

procedure prior P

" and -90--97% wat.er

~“In one- enbod’l“%‘éﬁtm‘ta

‘melt ‘belowits decorrp05| tion tenperature, such-as glycerin, polyalKylene-

" ‘oxides, allowfor jnmp oved I ogess YoonSke SRkt He&]mru dl fophg.ength, =
better di mestovbhaeatng f8e FFrGESE P %géswdt% cof‘gce?%gn sor bi toig ot her sugar - °

. -al cohol's, angnGided BlaBhg wmtulcﬁ\rlﬁdegraﬂe the gelosodhepresssehoukh eStORReY RS SAR g 't he

.'.";-starch rrelt wi:t h ot her 2006 Yok 85id O d2€iss@BR Y&t beforé
: proceSS| ng. wpanﬁ?l?tﬁt“slﬁvéf%tjtggeﬁtmﬁ%‘ée"%eedne]pre-ger| ed so re%ved duri-ng - -
©. processing by, dag esﬁﬁtgeraeﬂ Ro Stbiaga b:loedemhtbeﬁdw,wtréblysmwﬂa@%"“rmans as
-~ 1o renove at Ieast a - %6 on of the natural water content. A'ternatively,
“.water can b@fBlPQé‘F\Hé‘ﬂ UpPotral | quantity of water and glycerin in order
S to- form starch nelts that of ‘an extruder equi pped Wit h venting or degassing
- means. Native starch tial jafE b86hch @ hdhORGRRF NG S
th“'ﬁgL {”g‘% #96 Pﬁgﬁ]ﬁ?n ofr’der to%rem)ve

. ‘substanti al 'ayreﬁhtrelﬁiovl fempeatuel Fbrheraerbtcomtatp starch qujckbyegelatgs,and JEABS A st ar ch,

R t Rinkden pt e- gel', ed.'ﬁ:
. starch suspéﬂ%‘l"@ﬂ" wge‘tt@a‘&65&93?‘““%%@%?@2%&%@&5%%@ Bee 9

B ; p .
o n-referably 3301593"(5“&1@&@%11aettmrarﬁuniwfmblpgmd"éﬂalﬁ?@e‘m"’ Syeh starc r}hb"\s?%m B

~approxi mat el’y” 3-10% | Led. ifabins Red @t;sdrﬁmetuelremdrat ures:
P Ohlgﬁf)rme% ? %Bﬁglarcﬂeds%?ﬂt&lﬁgnﬁ%ﬁ OF nmei ptained at. .all

- tenper at ur esmg,tgeﬂ;e,eﬁmmemcwgmd aasityl t imprst thedesissiing ]E% ‘pr egel | ed |
- sstarch solution can be mmintained for greater that 24 hours, up to a few =
gg{)thl t;f s: ﬁ;edpﬁ;ﬁ;;gﬁrsﬁﬂgmégs agégunsglluglgppé:& g’%‘éﬁ? %vg‘r'%’hifg}}ésipeng on ‘| s )
L " ‘membrane has been broken by, €. g - by grmdmg, the granules can swell in cold water to .
. r.form a gel. When the mtact granules are treated wrth warm water, the granules swell and a. '_ s
jon uf the so]uble starch dxffuses through the granule wall to form a paste In hc;t::-i :;
:water, the granules swell to such an extent that they burst resu]tmg in gelatlon of the _

Lo 'mtxture The exact temperature at whtch a starch swells and gelates depends on the type of -

o _:;port

o starch Gelatlon isa resu]t of the linear amylose polymers, wh:ch are mltlally compressed . o
_ : wrthm -the. grauules stretchmg out and eross—lmkmg w:th each - other and wrth the -
. 'amylopectm Aﬁer the water is removed, the resultmg mesh of :nter—connected polymer e
. chains forms a sohd materral that can have a tensﬂe strcngth up to about 40-50 MPa. ’I‘he 3 B
- aamylose polymers can also be used to bmd mdrvldual aggregate partlcles and ﬁbers w1thm AN

the moldable mu(ture ‘

It 1s possrble to reduce the amount ef water in starch melts by replacmg the water - ' .
mherently found in starch wrth an appropriate low volatile- pIastlcxzer capable of eausmg RN

. : starch 10 melt below its decompos:tton temperature SIICh as glycerm, polyalkylene O’“deS{ ‘

B mono-and dtacetates of glycenn, sorbitol, other sugar alCOhOJS and- cltrates This can i :_' o '

: allow for 1mpr0 ved processablllty, greater mechanical strength, better dnnensnonal‘

- stability over tlrne and greater ease in blending the starCh melt with other polymers o
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pfdduc'ed frbrh apprOX| rriately 5-15%; preferably 10% starch (by wei ght of
~.. the pre- gel ~mai ntai ned for greater that 24 hours, up to qlfjgyymgs i f-

. stored refr ?’9;&95% for exanpl e; enbodi nent, the pregelled paper starch'
. solution can be mai nt ai ned at al | terrperatures‘ above freezing, 0C. In

~-10- 15%(by wei gh

e nechanlcally 0

- anot her enbodlnent the pregel | ed paper . starch sol ution can be gel) such-

;'-: ‘that the pre-gell suspensi n one
. -preferably potat owsjaf %her?oigﬁefor@%%?qbﬁéﬁgﬁ{a %E eﬂrlépre gsgl) R
o % eg S“’g‘ﬁ}' y t5a9-t(8%movm @aanae;ioem:mbcwthe Tatgra “stexé @:éimén ﬁ?ltenmtwdy, fserlzsl ?n?h e
, o wat er s ichife, 0 i-s

: “invention,  prep ég?f"ﬁ S%nggxngggg%ﬁﬁn%?b i pirnege Thegﬁgggfﬁgd sam)unt
of paperpul poﬂﬁide;dnlda‘dqmp;teﬂmﬂ:alngmg@fd@am Mﬁgmar@tcauhbobn

,:,,"i"jcan be m.xed 12% er. 9 Pbradi 84 ggdég L gtrch

~.(such as corr'?%k‘@‘?‘%r‘ggﬁ%m%h @6}%’ racj.fa&b{?rﬂ;g& Il r%[tg mg alés%

- 5.9-6.1%" Therepmjeuieqbada rdagmngspracadh)s prign o ¢®119m%d/\m1@nﬁcaﬁm mewdwmoe 580
gmwater, 57.5 St 42.31 gm paper .pul p.. The mixture

S ois st rred afeqvs CLF%‘WF%% 3ﬂ|'cnvga:t%a5| Ng.the tenperature. to 60-70C. after
‘-'__V\,hlch prem xed dry |ngred| ents. (wood fl our (preferably -5- 10%(w/w) - with an ;_

- aspect ‘ratio of gllij)oh% B 2 Shihe gﬁrgseﬂ inventian, th@?f] ﬁs&hﬁ&?ﬂ gg}gﬁ&ﬁer ably

g rve -com.st-ar Mre erably 10-2 by
. .wei ght)) canfrbe aapmzamatesspw%,pquya&lnﬁ, $:i-Son 1e AereB by cisieht of e otscRehd by any

~method known 'f,ai,ﬁﬁ&& sfrﬁ‘ 50 9B wae@b,t WRERUT e pbRdacP iHRERE §ek-bY -

UCI ng woody plants-into-, their corrp?aent

part s fir om willehsuspenision lqoramtpmedwer @Hd@?%ﬁ\“ﬁs sWe‘é‘Fse“'ﬁ’P@'m(?mr the gyrgel

.pur poses | g“s?arﬂ&d?ﬁtﬂiﬁ%@%é ﬁiamaﬁﬁaa% afl | bR Fﬁarmtaﬁmv& HeadnE PG, ‘o antsis T Or
-, Pul p & Paper ct1onar | er

""-'::Cel | ul ose. pmnwodmaw{em@ﬂdleé WBF@E%%WW&?“%’W%?%&@W% %ﬁf&‘g{;‘ﬁ‘ggg?

“‘speci es f r org, SR&E I, ,mcﬁgﬁ@ érdisll,i fansample, Hervaew 345 e paper . pul p;- Wood o
~ typical Iy reduced to dimensions of -about 30-40 nm-and.a thickness of" about

. 5-7 mm s treated at high tenperature and pressure w.th suitable nixes of i

i chenical reagentg;ﬁ:bakr ﬁpdcesttﬁwpieyenatmramon,lagmgdledmdpﬂmah@wmhmes T

.. treat. ment’,

o to el im nat &"BI RS

. | ecul d b | t .
e oK s IS s Pl 10, S50 B gt esLbat
".-.cont ai‘n par tﬂrgfcmmylpﬁtatedta}chgialﬁ%amﬁauie %W@gﬁmfﬂﬁﬁe'ﬂﬂhawbﬁvﬁrs ®lored.: -

Raw pul ps can.be éﬁ%@hﬂe}q {i 9.61A1b 5‘?% l%’%ﬂi‘l g6z, f%)éﬁaie?gﬁa/&éx Bﬂﬁ;@&:ﬁe— sui't abl e_-_

. Y&’ 1Tgnn nol ecul es and cal.or ecul.es in .
~general ;. 't higsl).sech st dlpvepla-igpllﬂd §uSPeBRiRirah MAInIeE, W  (EMBLAuSE-o 4R (FPhg "

o this pr oces bbb, 86 PHich 'HPE WRcIPSMRIch Ak e MRiithiled el teibpiradizos W ¢ h
| above ﬁ-cezmg, 0°C In another embodlment the pregelled paper starch solutlon can be |
o mamtamed for greater that 24 hours up foa fcw days, if stored reﬁ'lgerated, for example,._ o

EY ] e between 3-15 °c
B .-Psper. pulp
: In one aspect of this. mvent;on, prepulped paper 1s mlxed w:th the prcgel Ths Lo
o f“f preferred amount of paper pulp added is in the range- of 5- 10% by welght of the pre,-gei L0
preferably 5.9-8%, more preferably, 7. 3-7 5 6 5-6 7. or 5. 9-6 1% The prepulped paper. i
. -.can be mixed thh 5—15%, preferably 10% potato or other natural StaICh (such as corn

- " starch), and 75-90% water, for example, 580 gm water 57.5 gm dry PE’Wlto starch ﬁﬂd' o
' m3lem paper pulp The leture is stlrred at slow rpm ° whﬂe mcreasmg the. temperature B
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~ical substances (aIkaI| or: eC|ds) in cond|t|0n'of hi.gh pressure end of
- che m the IF tenperature, are selectively delignified to qtitghrm@gl ps

cont aini.ng WRPIFP5Ee and ot her components of |ignocellul ose se pul ps
“are then subnmitted to-nechanical - and chenical - physical treatnents,.in =
-~ order to conplete the renoval of lignin and henicellul osé residual -

‘conponent s, ‘and.-utilized thereafter for roduct rmaof -
~ paper pulp c:mGG-'HéCuS%‘d W}\thtH’iﬁﬂlﬁcéc‘!{&&gFFﬂPﬁﬁ%g?q%a@oé“ g;ggtoﬁablg%zpﬁwftvg After:
o ; Ior nat | onI of _&n Q%g Lt,mﬁyaﬂ@ﬁ 19309 1GR1:6Y, hatlve potain siafch@pidmhblysmdﬁ%@yf i bers,

- flour, pulp, or

st ar ches) to rodu t nal bl e m xture, The
dry or .danp migbﬁ)md@rnweb‘é’ﬂ %Or‘gq%/ézbddvdfgpﬁg ﬁgaﬁg% pr egel,

...increase the honogeneity: of t he f| naI product and i ncrease the struct uraI "

]l east”. No,

. integrity.of the final nolded product. prefer th unt egel . .
 added to the f| nan’apnnmlmf@thlgmthméﬂ%%b‘@d‘f?f"?gbg'm \R'gtf' B of the

s honogenous. g?‘%% gﬁg;g&s,hgté,gp mﬁ{{cgj 15 xﬁéﬁhymcdlibl er areegnelly reslmaﬂtgmbochrt 26.
8% - F@f 0% 11%.12% 16% 16. 3% . 25% 33% ﬁ%%’ﬂ %‘F/%s mfe}% 0%

. 529 55% 56pans(ntedheisCoPIIE FET GAT Wi e 3t

" the -pre- gelle

- conposi tion, %g{ggynﬁ Ape ushie b&zﬁudﬁlyeﬁdamsemreﬁgsevmg papoeaabignadied to
arf C

isS-a-dry or da st ar [ 0 S starch-.:
. can_be corn tﬁl?uim&ﬁéipﬂd?‘ﬁh@?‘a’r 59193( Miffer @ﬁ‘&%ﬁ%"%ﬁ%?&aﬂ P eEglﬂﬁ%y&'P }
Uust I’;l(r]I CB? Pr eP,gg.Jcﬁgﬁ Qlazlﬁ?ce&ttﬁitﬁhhi%aﬁﬁﬁlyturw Spegnamﬁarhspeciahzeda:dmahm th he S
..ol dabl.e- m-xture. Pregelatinized star a I-n t hat. - .
. have. . previ oﬁ@b’?d‘l?éélﬁ‘ lﬁ@‘?’é’!”@dwo‘%r lﬁ’dﬁ‘g’ %‘ﬁ?&ﬂ’dmg Oﬁ{’@é&?ﬂ'ﬁ%%&r Si nce
R pre- gel at i ni g%ﬁ&ﬁ@%&@%sdmm Iigjﬁet’a&dgfhighaemp‘aratm‘bdnd\@teesure wille luitable - -

. .starch-based bi nders. cap be added,t 0 e egei | ed
“in a i xt ur emies bk VEREReah JRECHS aﬂ’(ﬁplﬁg&tl‘%&dﬁ& l{of&g}gn%eq%g—eﬁg%ed inta -

"-I-.é_'manner si ni |1§£crdzﬁblédﬂmk daaderhlgbthsn shbice. Pulps eoxing(fom’ thie g fhscosity:
~...prevents settli nﬁ {lg.r QAUCHd h,lag,klg;ﬁ sS:eily V@l t;&,ta,ﬂ'lg;h,gysﬁ@iﬁbh L

'corrponent ool

 water: In tH

_ i ncrease the: mxture Vi sc to bel ng :
“heat'ed.” The mgnexraedaedmaddeﬁssa&avwede@@awm% WW@%&B‘Q%@%@%‘Y%&%"&F‘% o

~adsorb exces f% eQRiELH ammb%hﬂ&%eﬁmmgeinamsmulanﬁd% 99%.
%’cald)rhemé J}Itleg{sim “dry-starch. can be. htoof  the.

: “horipgenous. nwlaiabmelesien dai snon; %sie“‘ﬂ}def’é‘?’%{’(ﬂ"y 53 BYTROH g(fefg?'ed B ‘second._j

" starch is sti L hg%mortﬂhe RERE, eglm ligiteoisOplings avel thethly sseilywhitle witinge of -
. 55-65% by . +

ncentralon ‘of the. native starc
ol dabl-e” m xbehep eSfehemisah SbergEsS (ko ?dﬁcﬂﬁ%e’ E‘o%ggllg F’gﬁ{lgh JF% pr%{aerabl yoo
- :in a range f ,nggr@l;}auﬁwlsé%ﬂveiyadwgmﬁﬁ &sehitamlpmﬁemontamlrmee“ph@‘ @rdaﬁh?‘ in a .

S [rl ange from_aco,%;lctmegtsﬁ) otp hgrlx)o%e }uloseo /Ol‘gdlse W%Ilﬂhgwoiheﬁ hs%bmltted to mechamcal and _‘

: chemlcal-physmal u'eatments in order o complete the removal of hgnm and__
oy hemlcellulose residaal components and utilized thereaﬂer for paper productlon A.ny of; R

: B P . form of paper pulp can be used in the paekagmg matenals desenbed herem
- ':7}' Drjlor'-l)emp Ste-rc_h- |

Aﬁer formatlgn ofa pregel dry or damp materlals can be added (such as ﬁbers,_ o _
' :j‘ﬂom-’ puip, or. dry starches) to produce the final mo]dable mixture; The dry or damp
: matena]s can be ‘pre-mixed before addmon to the pregel to increase the homogenelty of = Y
“the final product and increase the structural mtegr:ty of the ﬁnal molded product. - L
| ‘- Preferably, the amount of pregel added 10 the ﬁnaI m;xture is'in the range of about 7-60% -
o .' by weight of the homogenous mo]dable composmon Preferabl}’, the pregel is about at S




contr.ol-. Wﬁ’eo

conbl nati.ons 8’ fferent starches can be enpl oyed to nore carefull y _
_ Pee8sity' 31% or 34%by weight of the homogegnays, fkdabl.e -
.conmposition. Furthernore, 30% and nost preferably about at .Ieast 6% 20% g

L 21% 25% 26% 27%i, 28% 29% 30% properties of the final hardened -

-‘“-'-throughout a range of tenpératures, .ad we

article. Folxmapios, ooh Yoo 19,128, 589, 7€ fﬁ%,%%az; PEUATS bh}eggldxture

to affect gt |'a_l

‘hanpgenous #H%l4 oeﬂl%mpﬁb‘}%by)welghmf(ﬂiﬂtomgemhemgﬂabie smmpositlononprl ses
" between about- of dry or danp corn and potato starch (16-44%.0of corn and.

potato starch by weight of the 13-30% preferably between about 13-.18% or .
- 28-30% and the memmMEﬂrmme@mﬁﬁ&eﬂM&mml&bﬂ&d £3- cBNed fErel! v

appr oxi mat el, 1- 14% % of -the final ous. .o Ie conp05|t|o:h:-"
RO TR b e R Ol ou i TihgASh BRI docrmarer |

" however , " as exirgle phitos tigé 6P WHER Srardb)] Pteegeu&ﬁ;zeektamnmeer&ﬁ&ré%r fespof

:--"starches are_seeds of cereal grains flour and cracked state.  Other- sources

"'".arrO\A,head (grrowroot

.. of ‘starch i ﬁ‘@ﬂeﬂd‘éﬂl‘“’dﬁ@ﬂ%ﬁf{’ﬂ%@ dyeectagipized stershibated binders are gtarchps thatdians vaxy :
“corn;, wheat pre3RRad biin éhlﬁﬁd &, ngﬁh&%k 0 & b b‘ﬁnééslrg.g geﬁuhggd g

| nése - pot at |1 cama); ‘baddo, bitte asava

" Brazilian astaghbesd lmst@bleemwk’rwﬁes svecézrstmhsbasebbeéeremue fddechto e -

- foll owing.  ABidRde itRbR: HIAGAEEHI ot 9ise SOOI B éadlfﬁg ?g;g S

‘genet ically noditied st arc m Xt ur-es can

* “from nat ur a¥iscositst D‘h‘/eﬂ%@tﬂmandthredu% Wiyigkes @Ml yallnd ﬂnseathrett emnjlmemas sav. a‘

" The chestnu
- .Japanese . potemhoqonmsem a‘ar( beipregdlied G ia neistureaof bett\hl@heab@ntr bemb)ii% &mr(ﬁfre

~Jilly root.

- and mani ac)ct.‘m %LMS, g;_gfmg,&qﬁ Qmﬁl}%agrhﬁ&% Qﬁ%gescﬂg% Jbﬂﬁe pF&J‘ex%p}er ﬁlg ?oé:dpal m

cocoyam een ant s ear goo

i rasol e)
ce, .-

- artichoke gﬁt}ﬂggss«)f co%p,%@eanwegsegwl%ﬁéﬁ%%ﬁ@s‘?l’a&e&m&eﬁﬁ "Redh

al Sl er. corn

R wheat , .oat gdddduag km:mm 1 the hokegeatous naingiremversorb ereess wales, Ifsﬂm‘aprtegelreeot

LD, 0, AR L el 0 ARG B 0

o old cocoyawelgbaaf ﬂ)gdtomogatcms mdﬂableeemmslttsmnnmmfem&mabout Smerab@asava
. tarsier,-t; tannier, tapioca amarant h, bl ack quinoa, hie; niltet,

pl ant ago seeﬂ husks psyl | i um seed husks, qui.noa, flakes qui- noa teff.
..~ (anyl ose and anyl opectin) and nodified starches By nodified, it is". rreanti

B gﬁg L P.eeit ar ;pngtc%séaﬁau&nhﬁ*mcsu,\temp&eanée it e S | Heast‘st o' Nl ude
o : present mvent;on are preferably in a range from about 5% to about 60% by we:ght of the B R
homogenous moldable composmon more preferably in a range ﬁ'om about 15% to about: S
. 30%, and most preferab]y about at least 6%, 20%, 21%, 25%, 26%, 27%, 28%, 29%, 30%, o
o 31%, or 34% by welght of the homogenous moldable composmon Furthen'uore -
- . combmatlons -of dlﬁ'erent starches can be. employed to more careﬁllly control the wseoklty# .. : _ '
f’ of the mlxture throughout a range of temperatures as well as'to aﬁ'ect the stmctural : o
o -‘ pl‘Opel"tleS of the final hardened article. For example, the mxxture can consist of a mzxture S |
'. S of dry or damp corn and potato starch: (16-44% of com and potato Starch by welght of the_' o
_ | _homogenous moldab}e composxtlon), such that the corn starch compnses betweeu about-
L 13-30%, preferably between about 13- 18% or 28- 30%, and the potato stareh compnses-y
o X between about 3- 14%, preferably approxxmately 11-14% or 3- 5% of the ﬁnaI homogenous .

P _moldable composxtton
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- derivatized or nodified.. by typi cal processes known mt esterification,

- etherification, oxidation, acid hydrolysis, cross-Ilinking, aNdiEog e .
: conversmnworgi‘ﬁl:’%?F modi fi ed starches i ncl ude esters, such as the acetate
and: the half ethers, such as the hydroxyethyl and hydroxypropyl st arches;

. oxidized starches, such as ,esters of" dlcarboxyllc aC|ds/anhydr|des

 --|\/deerd sta

*into a hormgeieeachmlqgwxlﬂ)upedmd @n‘HOIbBW‘?@“HHd@EF’ﬁCS

. particularly the aI kenyl. SUCCI ni ¢ aci ds/ anhydri dcﬁ B‘g ﬁxl di zed . with -
“hypochlorite; stastelhbspr@a@@dmw}’tﬂm&s Rddugny Flarchep © SOWRVERSS

- derivatives DGR Jméedﬁ%&k,t&éu%ﬁ%ﬂ%@t%@&mmaesewmo@wrmmmmate or -

~phosphorus oXychior I de,: epic ohydrin, hydrophobic, cat.io poxi des, and

" phosphat e bagegl, Gimdeng comeviset)sore ql%sft?f“,éfﬂér"t“’ég ePhigh g7 %Efegt“hﬁ]fh based

o bnders becayss FABkA Sk ¢ tgslsamtss@amumaesm@a@mmtmme -
es- a u

so0-include ‘seagel , 1ong- chain tablsk%t&lstarc dextrins, -
© amine star chesssavaruid maailadeh’gﬁdeptmt%r%ﬂ@ow@ﬁﬂnﬁdfq‘eeﬂ PLEIE fRe0 'fTh@ant ly

© less expensiye and produGs #6Q Qaﬁh%@ﬂni&.ﬂ%ﬁaﬂdﬁgpﬂﬁldﬂ&hﬁ%sﬁbﬁ dry
i ngredients, s%{? "%4S" Corn starch-and wood flour .are . pr l{}erabmél/_ﬁlgere m xed

- fy/ darrp
- starch:- and. EhgaR ofds O <86 dd pseeedcaanbsequgt Chhflﬁi apio @m@ameous
SUr e’ h a

_ . mixture usin nmeans, suc “for ex% ‘léaélchen Ald(l’)
.+ Commer.cial . Muxmhead ‘Iarrowpet, ﬁhles‘eﬂ??taf"ﬂ!}‘éﬁ‘ﬂa?é’t‘t dog BitipricRaY & Bragiliag, ALrogIge be "
- enpl oyed as ga (2& g; lﬁbanaﬁ%d:h&lﬁ (tHtgogly Chinedel verder
rs Use are. refera

.; “starch. The ani c, d- nos referably
cel | ul ose- bacirestrmta?@m ecay; $na P °c %1 gé’ﬁ??el §P°’t% %‘Pse ‘%g in that -

~ they corrprl Sfengggﬁr@ﬁdhgﬁd(sm%m qmjalr@:s, lmgC@le wausgac(md:rmsahtm:ef ers.to
© .fibers of “any. type which contai r}ﬂcel | ul o Mr consi gmog ELA’H’IDU%E PI ant B
“fibers, prefmwtﬁ%r@"ﬂﬁﬂ@’t’ﬁﬁ'g% % 5?"“\/\#"3: I'hcl ude”soluthern - -

B “har dWood an csowd:ﬁ{onsdag@eswkm,eﬁimmlsyw)eet Gisavs) e, tm;aptang!g[,tt@qocapl ant.

. leaves, sisal, abaca; asse f i fferi ng‘-'
~“l-engt hs' typlf@a't» I‘”g'/'°’|t?P“E Waﬁ@tgr %5&5 %%{éhy{ W%S%(r)y?n&’c%%n Q%Jr.lfbﬁm pally. -
from or . i-‘norgadi sargimbeﬁ& ek, cﬁats;rhuglkvslsst, rm&pﬁvtt‘@““%tvh%am“fi"é?’asﬁ?lb “or, |

"',n*etal n’aterlals cel-l.ul os [ mm,adflour
In one. enbocﬂ“?f’é’ﬁ‘fh -{;il']a%k SR 6 h% !mﬁrt) Pﬁﬁeé%d Me\gkg%s:‘,ﬂgg?% %?clﬁs(l)tﬂ,?q conpri se

_.about at IeaMceslqanpoal@% 13%) 14% 16% wei ght of wood fibers. or flour ar'e,_

“ added to-the final mxture. In the preferred ,17%, and 23 3% by wei ght “of

" main fiber to paStarcheythatecan fe uprst @f&%mﬂeﬁk}iﬁ%“ el

. the honngenous nmol dabl e conposition.. |ike structuteglél ﬂﬁﬂf gntthe
e coollng

- starch. nelt. (%ﬁ?éagg %ﬁﬁﬁé&n@%nﬂa{ﬂ&dSﬁafcﬁc’thhnﬁﬂlﬁeMlemeamﬂlaSﬁlaﬁmhtO the -
‘Wood flour: an | bers.are vea%egtt%’hwlp{cléeprrogeus Ql&anﬁrin%é:ﬁ s'txaiatas t@é/e small

s barb - can be derivatized -or mo
A esterxf catlon, ethcnﬁcatlon, 0x1dat10n, acid hydrolyszs, cross-llnkmg, and enzyme
conversmn Typxcal mod:ficd starches mclude esters, such as the acetate and the haif-j
) \cstexs of dlcarboxyhc ac1ds/anhydr1des, pamcularly the alkenylsuccmlc acldslanhydndcs,_ '
. ethers, such as the hydroxyethyl and hydroxypropyi starches, oxxdxzed sta:ches, such as
- those oxldlzed with hypochlorlte starches reacted w1th cross«lmkmg agents, such as
. phosphorus oxychlonde, eplchlorohydrm hydrophob;c catxomc epoxldes, _and phosphate ' |
" derivatives prepared by rcactlon w;th sodmm or pctassnum onhophosphate or -
| tnpolyphosphate .and combmatmns thercof Modlfied starches also mclude scagel, long- .
R chain alkylstarches, dextrms, amine starches, and dlaldehyde starches Unmodlﬁed starch- .

. : ‘based bmders are generally preferred over mod:ﬁed starch- based bmders because they are

s:gmﬁcantly less expenswe and produce comparable artlcles
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surface produced Wi thin the nold. The rapid gri ndi ng process t ot Produce
~flour or sheobsnsefssber s by-passes the expensive and pol | utrlqgugrmgsses

. that are:used-to: manufacture pulp and paper. The wood flour -¢an be a

“resinous wood flour.. Preferably, the wood flour is softwood flour, “which .

contains relatively Iar ge anounts of- resin. Moreover, softwood is . used
© industrially on &ht drygagrediedts such us borA Staich aﬁdturobﬂrﬂdndlampr‘efeﬁﬂg,pwmtxhdt he

- consenence el B dRER 4 bofl waRlATR, oL e Rt B0

't he mesh. si ze woed fibup or fibdricagde a1iadd to mdhfohaogsmm ralemmiomgen}oﬁmtmﬁed flour -
-~ from for instance | e at. Iow price.. WD 03/ 059756
©~ thin objects™ ?ae'§'tsP‘fh@f?é\/'qxﬁmP*ﬁé’rl¢“°P%H§‘F§% #- bei ng greater than the

~ - wi'dth. They.- can be invention wll have an aspect ration of about between

Y12 and 1 10

S ﬁ and 1:9; 1:2 and produce materials of excellent strength:
“and |ight we @ﬂq ofrprSBEES: a1 the fibers used in the known to those skill ed

";-'f‘rn the art. Preferred fibers have a low |l ength to di aneter ratro and

8%, 8 e S R S

- 1:4;1:2 and riatdial ddd2d wrbe ﬂre%elledrstaEchZ Tha fiflers hsed:abe prai’eﬁhbbw’rgdmcSirfdeﬁtg;t h-are

L fibers, such as

d d,’ bers.h

TR o 2 PR LR ek RS SR o Y, BRI b33 i e, e""éﬁ&
-;fhr gher tear cdxﬁpr.ﬂsulpylyﬁeﬂfedlghrcgermqimutes cmﬂuleateﬁwo’seﬁbertecﬁbm oﬁmytﬁyimer S. The
*., expression 't\thlicﬂecro ltn c%fhﬁbs% otr%o)frdldg%f Belflllﬁp%:]mg ﬂ%h@%ﬁr&?ﬁ Tth%?e ?f hat sor’re

her n ear burs

-, .’strengt hs, d&ﬂ"eh& bnmtsplczdbrohﬂnsmggtﬁmrﬁoo Imsisren too308P nscmmrpgnmp&ﬂutfromst r engt_ h‘

< :present -i nvent.d on

~““properties, “Hak, teeuedgeﬁt feBvek, m%arﬂa&cu,r%gassé a1} (edﬁ'hfardorrﬁda ASBRYeedf the

I's recogni zed to decrease t resi qua odor. of "
"the wood i nexaples Pﬁuhwlp rrshrdetovﬂmélasﬁmdﬁnwuﬁao@mep ERSRPolvely )i stemer eased to -

50%. or 30- 50fferghic \ﬁBérg fad® frofn ast | %aﬂm&o 9‘“"3’3 %ra:ﬁggmt xge?rﬁfga%krtis gghgpmggar ch
tl
4

fj7flour or frb Crease
.- and the wooff* l“t"F’B%tbe‘St“l‘Fg“dﬁdYﬁ? éﬁ&‘iﬁs"‘”%“ﬁ?ﬂ‘r ur. cLayong) espordimenty dL28%dYor nore
afld' ti onalk wlagl&rbﬁh@oﬂﬁi&ﬁdbﬂ@loﬁﬂﬁieﬁdbedocﬂharf&ﬁ ghikfutd, Js tBé ﬁr&awdar '

- .alum na, kaol, Cr os es; -hol.lo r o
*“opheres,  bedpdimelscard P??érafg%r"g co ea%eﬂ? 35 48 RS 1354, /2% 3#‘5%@%? bay,

aI u m na S | 1’1%;&;1:1 23,3% ty sneighmf the homogenous moldable compos:tton

Wood ﬂour and ﬁbers are very mueh llke rough tooth plcks that have smal] barb
) | hke ‘structures” commg out from the mam ﬁber to partu::pate in the cross lmkage process e :
- w1th the eoohng starch melt “This property adds both strength and water resistance to the
| surface produced thhm the mold. : The raptd grmdmg process to:produce,ﬂour or short'.-.
N fi bers by—passes the expenswe and pol]utmg processes that are used. to manufacture pulpj
g and paper The wood ﬂour can be a resmous wood ﬂour Preferably, the wood ﬂour is
S soﬁwood ﬂour, whtch eontalns relattvely large amounts of resin. Moreover, soﬁwood 155 o
used mdustrla]ly ona large scale, such as m the butldlng trade w:th the consequence that'
_ "' an abundanee of wood flour ﬁom, for instance, saw mtils, 1s avallable at a low pnce .
C Wood ﬂours can be graded based on the mesh size the ﬂour “In general wood flour
havmg a mesh sxze of 20—1 00 is sultable, and an aSpect ratio or 1 8orl: 9 or 1 10 orless. .
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useful fillers include perlite, verniculite, sand, gravel, rock, |imestone,

~ ~sandstone,; glass cross |linking and binding that occurs durrlmgulytj@ggrml di ng.

. process.: QW@I’?’/E@?&-‘IFpI es" of the final product. Natural earth fillers can be -

" incl uded. for a stronger product. Suitable fi I | ers include but are not

~ limted to clays such-as bentonite, -amorphous faw products such as gypsum_'
- (cal.ciumsul fate dehydrate) and ca m.nerals su I i mestone
. and ‘man rmade ‘mat éﬁfgﬁll@mé’lﬁ’éﬂfeagnsldP’;‘Fga%%?f%?‘ﬁeﬁ ﬁ‘gfeﬁﬁ’%ﬂ %I@Wt F’s are
- able to take gpar, eb@résttete@ﬁltﬁémrea@arﬁttqeatﬁemetatcuﬂmuumammyba@m wel ght
pol ynmer s, xonot | r’l

o stall'ine cal | cat ¢ wer ;

" expanded cl ayscseﬂyﬂdr“&lg‘@l?a bﬁ{ﬁrﬂl?ﬁfﬁ?’é’d‘“ﬁﬁ?d&aglﬁl’ é‘ﬁ‘g@g"l y 2006 -
.-cement parti 341' ntd)ﬂlﬂge%ﬁlle@ﬁﬁftﬂil dr@tl’?éferl-dd@hersﬁm aQBh(ﬁ’ngﬁ&OIdﬁgieEr ﬁﬁb eud al s.
~Partially hydrated and hydrated cement ca fume Ileve a .
hi gh surf ace raeduge maerials efcexestiowsirength %'gl‘l&lltl“f %d‘&ﬁe egﬁbﬂlsrﬂ ?cl

 cohesi veness. .Rfensaewﬁrawwasp&r FHRth &1 dbboweby 50 a0 $:067 11D dnd 19T peai cally

filled materi

h as d q | f th
resent | nyerii:ai was b3 awbbrimad o dpgrbi 2 e g peEa f-ttenir .

:,It will al squ@ appreci ated that the containers and. other. artlcles of ‘the

- present invention can be easily and effectrvely recycled by si mply addi ng -

" themto fresh nol dabl e,  ni xtures ‘as an aggregate filleér. Hydraulic.cement
can-al so be addedyi Isﬁbuai 5Rebe iniderstoyd Hiak &ﬁ]wfbebmlsguﬂratseuthémrpme-aanbm clay

| ~and gypsum can be i nportant aggr.eg terr a dily .
. availabl e, - heicdghisnand Qust, ﬁ'r%gﬁq‘ﬁe %F@%I =N l‘socro‘?tg §§| }owgys"%@lan&gl S0
- provide a degreaerﬂéxnmtpdrnnae éusdwhéréeamblacémeadmen ﬂexlihnkgm addngghrmunts

C(f | th f h .
. Ere(r)nr hs)d?a?eeéféinnbwgff?c“a ; Odﬁsﬁég\ﬁa‘? b eggt Xidﬁ hseﬁavmgd’%?#*pure |t can be

'.Terrpl oyed as. areﬂga@mpérﬁesdaﬂbdaddgdmheemmtum er naI Iy within. 't he nol ded “art icle.

| _Preferably, -the inorganic materials are added in an armpunt” from up. to-

" approxi mtely 5%, 04% 0-13% 2-13%or 0-15% by weight, of - the wei ght of
the final corrposﬂnamaddltBedasmet@fhemewideﬂﬂPar’FEFW@?”@@%E%"GFW%n be -

used as filleorg, L1 Stbod in the fifal proctPPhoit of S PP BGAR iodalcan ran es -
—are Acult to call

ate “bent ont, . about 4%1 of. ‘l[}h f the-
' final mxturt. SOYﬁgw%slbdN&Igha‘gél*ﬁ @“‘%H‘l’?‘%‘ﬁ “6]\‘&?3 gdded
. dry. “Apref &Fggd&lﬁm%mry i's 20% bentontte cl ay |n wat er'. In addltlon
: ,-_'further cel I'ul ose-based t hi ckenr ng agents can be added - whi ch can: o

-. . Addltmual mater:als

- In addmon to the dry/damp starch and the wood ﬂour the homogenous m:xture
o ean also mclude one or more. addmonal materrals depend:ng on desu'ed charactcnst:cs of
| the final product. Natural earth ﬁIlers can be mcluded for -2 stronger product. Sultable '
- fillers include but are not hmxted to clays such as bentomte, amorphous raw products such o
o '. : as gypsum {calcaum sulfate dehydrate) and ealemm sulfate mmerals such as hmestone and _' o
. man made matcnals such as ﬂy ash These natural earth ﬁllers are able to take part m the
| cross lmkmg ‘and bmdmg that occurs durmg the moldmg process Other examples of '
d-useﬁ]l fi llers mclude perhte venmcul:te sand, gravel rock, hmestone, sandstone glass T
B '.beads, aerogel xerogels seagel mxca, clay, synthetic clay, alumma, snhca, ﬁlsed smca |
'-tabular alurmna, kaolm, mlcrospheres, hollow glass spheres, porous ceram:c spheres, _7 7' -
éalciim carbonate, calcmm alummate, l:ghtwe;ght polymers, xonothte (a crystallme '.
.calclum sdlcate gel) llghtwelght expanded clays, hydrated or unhydrated hydraulxc
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- -car boxynet

B ncI ude a wi de vari ety of “cellulosic ethers, such as - T | ,
et hyl.hydr el | ul ose, hydroxyr_ret hyl et hyl cel | ul ose, 11 Jutv2006 -
ﬁwc}g%kﬁcose menylcel | ul ose, ethylcellul ose, y .
'”;hydroxyethylcellulose hydroxyethylpropylcelIulose

"--.ﬂ‘_hydroxypropyl met hyl cel | ul ose, ~and the |ike. Qther natural

o ‘phycocol | oi F§™

 pol hari de- b t hi ck ' A
kehactliel eeﬁ%ﬁ%‘j‘e@aﬁﬁé‘%ﬁ“ e 20EHL Spd A %g&%m%téﬁﬁ‘@%’fa“gﬁ‘%ﬁ‘ﬁ%ﬁyic' s

.xant han gumanamgkirgiedodntealg acwel &.silfsa |fmxw;lhevcm ek fukpnated sndEvk exeHentagent s

~“include, f | &, ITagen
R I(Sgrtjv:t i vgrs!”e %?W%@ﬁ%ﬁbdé’r{'%ﬁf’%’lv regsn% [ ve%g Fo\érggdeglrst@?hfigg{g%ﬁaa{e?n Zggn.“
#+ glue), and qﬁ@rgma(lydﬁnédwﬁﬁﬂerfarspsmcwﬁxs:amad kntainegpodryothen pitisles ofthepegsent -

- pol'yvinyl alcohal %O'Qg een%y' L0, &g?%apeeffue&%a&fexgh&e?&'ﬂ% Jp@L-.cywe

"~ pol yacryl aniipeat ot f§ pol yl-act1t aci d, ‘and [ atex Lat ex
s a broad Ggp eg@ue&thhhmconﬁmmdﬁsotaer\aamleengthgfmmt »ymlpzam'@eaﬂbwdnces

-lj:-r"i‘forrred in a ter. emul Ie | t mer-.
. Additional" c“% ﬁug?' ﬁ‘&@ﬁ' ?ﬂgﬂ‘ﬁl qaul af&' rxggér%% 'g?‘ré@‘g‘og% i

~but: ad| ene. cqma} Hyﬁfaﬁlxmmhzteﬁryaimrbeadded maémmtalmdta@d Ont!ﬂnsdlfﬁ%drémathth Vi nyI
chlorlde

| h SR e
. di'methyl f or ﬁ%agg‘gng?“ ] %ng??%fj%geg;egxtg ﬁfﬁ%:é&%%%)ﬂhdaﬁol uésﬁll%l%ommn_ . -

i initiators géatpelyimepemit. workbis fie il Mcwelsq PIoYet pelegrse of bigding,

“Tcan. be used "For t

' 'N-et hyl et ha

'_:fdl met:hyl sul %n gﬁ%}"gﬁ’e?’ﬁd‘]&u‘t“% %fe?(é@ﬂ‘ag‘ﬁuﬂ@ (ﬁjﬂte&hﬂsrﬁﬂtﬁé Rase Bt Fpum..

‘et haer. yl at acr

i_-; , group--o m)nomer%@g rrtgrl Si |

o dirmethyl ami: maﬂmhwteh@EMtﬁrgybmn@mﬂlmﬁﬂaﬂm%}r F afler Wi Ay me dﬁ%ﬁr OphObI C.

___m)norrers cannptg Sﬁ cgﬂ,g ag ﬁﬁ‘a& ge?e%ﬂ@foethgm;ﬁ%tm& lﬁ[e;hmse%attﬁe meldaers a_nd o
e r 0

preparadtion drolyti ~degr adabi o] ric.. . -
“igel's. net haanlphatfeefera@vsymeclﬂaigmﬂc mtzﬂq%/areo%@ x {f E RS lgrr@f"g '@il;i‘; ate, ~:

‘et haerylic @%,gma }é}dj%,w,{. QY% ACT3¢h BFDAS% Hyl\wdg‘retnﬁyﬂeawexgﬂtdmhed&;al .
ryl am 2- hydr,oxyethyl- can be ‘selected fromthe following"

B - group:: N(Zﬂwnﬂsﬁ‘ﬁ?propyl)rret hacryl amide, N 1-5. Under neutral or weak

- alkal i ne conditions at pH above 6 5, .the: geI S degrade The gels the radical

- - pol yrrerl zation. The hy i c | s are ?é& Qé:lfﬂb iéh{e@nmant at

. pH menti oned abo@?a‘ﬁFé’(}rfg‘E Reid \%Wﬁn ?ﬁé&pir)% % grlg :
noacgr.auuuy dencetiated mﬁgeamdxmmﬂt tbagltilage. err Hentonifel c‘ﬂbP ?T%Teidw,ge PJSm SAN, -

©ABS, phenox%%,ﬁg 54??@€£$%%r%§gh?ﬁx?w?ﬂ§addﬂ%ﬂ(l eni@bdnnfedhdamoRed yest er,

““polycaprola

. yri.c aci d gydroxyvalerlc acid,
. polyglycoli erﬁﬁﬂ)daddetbmrl&pﬂfm@ﬂa}ﬁslmeép%ﬁ%@@m%ﬁ’l’?f 2 i dene chlori de 'a_'

_styrene/al |yl al cohol copolymer,  polyethyl-ene, polyvinylacetate,

. :.pol yesters,

" pol ybut adi ene, et hyl ene/ propylene rubber, st ar.ch, and, th ti c'
- pol ypropyl ene, datadditipn, rfwlﬂwew"“éfisg'?%sﬁér‘i]@ﬂf?ﬂ{“&ﬁg%% B%lag‘i?g)&hﬁ% 174 Bt ock

~ copol yrer, ﬁ,%ﬁ.ﬁ@mt P vy @IrN@NBlosib AR MERT & nRtylhydRaeipivchulofe,

or hoest-et s, nol vhvdroxvvaﬁuegsg,t ?Ee’th ﬁ‘ﬂgseam d?dellulose o

fips eudOpol yahydn@‘ya@ﬂlmbﬂxyﬁeil%?n grskoxymethyleel
g , hydroxyethy!cellulose, hydroxyethylpropy]cellulose, hydroxypropylmeﬂly]cellulose and‘
. ‘the like. Other natural polysacchande—based thlckemng agents mclude, for example-

- ‘: algmlc acld phycocol!o:ds, agar, gum arablc, guar gum, locust bean gum, gum karaya,‘ | _
o xanthan gum, and gum tragacanth Su:table protem-based thmkenmg agents mclude, for__.
example, Zein®: (a prolamme denved ﬁ-om corn), _co]lagen (denvatlves exhacted from
| ammal connectlve tissue such as gelatm and glue), and cascin (denved ﬁ'om cow's mllk)
'Smtable synthet]c organxc thlckemng agents include, for example polyvmyi pyrrolldone,

po]yethylcnc glycol, polyvmyl alcohol, polyvmylmethyl ether, polyacrylic aCldS,

polyacrylic acid - salts, po!yvmyl acryhc aCldS, polyvmyl acryilc acid’ salts '




- polyanhydrlde

“ . pol ylacti: des, | pol ygly. col i des, - pol ycapr ol act ones,  pol yh'Yd'roi'(y'but'y:rat es,
. honopol yners . and copol yners of poI yl actic- a¢irgly 2006 P
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" (DEC), met hyplyes

- Addi tianal pol.yners, tha an b i X &l t ralt.-e o
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citrate (TBG), gat¢ Biad/incltdes vty &Znomnejmb}e subermces formgaddn Gmﬂ““ Phal at es
~.such as .di net hyI pht hal: ate , aﬁdeefv 1 I

< . pht'hal at e: - (ArEpyamply fyFF ‘ﬁ%@%@‘% P c?%g%) Rg(lﬁ%@i[aﬁtcﬁ%{l]ﬁéjli;tl e, glglVol et her's

_such as” et mtﬁ@ea@mﬁoéopdlyaeﬂsylbumdlhm comnlmyﬁ e guTEEs| %ﬁ?ﬁﬁé‘!‘ﬂ t eth er,

“ ethyl ene glycol nonoet h%g @%g%o?crﬂo %iFyAU%H&tﬁlmﬂem% Ménﬂh&lﬁdfrs E
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. (Transcut ol twahylasryass W
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. propyl ene glycal, cer.ol lmgjd@ap.@, droxyethyl :
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capryl at-el cBFYREEF0I 1 yceryl - 3- ol eat e, 9l tﬁ%’, ceryl - 6-di‘gle: Zéﬁ "
~ “pol ygl yceryﬂnr&thyﬂ'maladeawécr, F1El§°§2’5g‘l ?KFB F “é”% THET re g TM -
o ng 32 gl ygg}e;&d é;ﬁgtﬁ,ar lchgl)ﬁ%hﬂﬁlgéie alGlalB)in arRieldicenvipbymast 9tlpl';sit ear- gt e
ucire yceryl _behen V. i:an
UL tri. stearat &5 QH%WPJ %a‘ieﬁlﬁnﬁ’é‘f’% i“é’hs %r?g albf“Pgéégll“f a%erﬁldg e%leg\?feé’%c'}'rl acetin -
©n'), veget apl.g;ptd z?oo@ér@hdi@diﬂa&w&llsefbdmodﬁdtsnﬂ@hwblﬁeﬂiaﬂ%mﬂ-l eaves, stemor =
- any part -of a plant or tree includi ng cotton. seed oil, 'soy. bean 0|I al mond
oi 1. sunfl ower- oi |, peanut oil, sesane-oi’l.. The use. of two' or- e o

plasticizers in @h@on%plmbnsomcmdebl diphiatis WﬁgP°Wa%W‘3§‘t%‘ﬁd poty=3-

,hydrophl l'ici t%‘é"t"ﬁ‘@"i‘:dra hogia,cjllﬁ,ﬁfd gv,ﬁér&oag@cgapg%ﬁd &yd,téupo]gmeseai

i nventi on.: pht hal at e g‘lé/col {é' n- rret hyI ,
T pyrioli doneglyé’olipycxdehd thotieacidy pashyldpeid &y‘(’:‘()‘i °’§f3?8 F‘%‘?" e eate,
et ,hyl ol e‘?‘t ,?ltmce‘ﬁxﬁlloél B&%ﬂﬁ*ﬂ@m (Qillé('ﬁlgf h”s@l'ene/allyl alcohol copolymer, polycthylene, R

| po]ypropylenc, patural rubber, a sytrenefbutad:cne e]astomer and biock copolymer o

D e 'Polyvmylacetate, polybutadiene, eﬂlyleﬂemePY]e"e rubber chh and thermoplastlci =
] e o ﬂ‘scgmented polyurethane, homopol}’mﬂs*m"-copdymers Of polyesters, polyorthocsters |
o "PolylactxdGS, ‘ Polygl}'cohdes, . Pol)’capro]actoneS, S POlthdmxyb“mates e

g olyhydmxyvalerates, pomo aclds,. pseudopolyammo acnds polyam:des an d 7
) ':.polyanhydndes, homopo!ymers and copOIymers of polylactlc acld, -POiyglycohc acld .
' -'polycaprolactone (PCL), > polyanhydndcs, ) polyorthoesters, : polyammoaclds,:-_'. ‘ |
: fpseudopolyammoacsds polyhydroxybutyrates, polyhydroxyvalerates, polyphophazenes - S
o and polyalkylcyanoacrylates : : . S

Addmonal polymers that can be added mc]ude citrates, dlcthyl cltrate (DEC) . -
tnethyl cltrate (TEC), acctyl trlethyi citrate (ATEC), mbutyl cltrate (TBC), aoetyl trlbuty] o
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: -acetyltrl-

-sorbl t ol Os ﬁ]rgm,%ﬁ ‘acetate -i,-sobutyrat.e', _ butyryl_t.'ri - n- hexyl - citrate,
exyl citrate, - sebacat es, dipropylene glycol mathlyx@oser.
acet ate (DPM acetate), propyl ene:'. carbunate, ‘propyl ene glycol |aurate,

EE propyl ene glycol capryl ate/caprate, caprylic/capric triglyceride, gamma . |

'r]:polyglyce

| “ but yro ol ?ft Qhfite @eree}t |illﬂhlﬁlﬁﬁs sﬁehcelt emétﬁﬁcsﬁhalatemmw dicthy] phthdidtaJ(IDEH) from
- seedas, ower s, fruits eaves stem

" including doehdwhthelste GEP), dibwyl Pb@éhtedpppgaﬂ‘%ﬂld’hglal %”QPWP#‘E}%& ﬁlaspeanut
ol Sesarperlﬁgelne %Wdie&edl 1aeslerpﬁﬁoﬁéns dﬁy&fl ﬁsﬁdﬁetwldethet teﬂayvesbdg col

ate 6dpo ygl ycer ol eat e, glyceryl-3- |sostear ate,

PEG 32 gl yamnpbthﬂaemm ﬂe&@eselyccglmeptyyl pthprnﬂrsw@al al,epwpaé@sselygr yceryl

S A YA i Bt S Mty e

- al 50 be: adqu-ohdbneo(‘zﬁi’)naﬂ%npmpyhnenlglyeol |g1|ycetms glompels |dnolems aﬂiyltdl@te .
~ invention to el evat nen, ¢ n an
“item basi-s. Do) e%oageo\ﬁgrgpﬁgﬂgo%{tﬁesucﬁﬁ%cp g 1sobu§rr }’tﬁ lglg'\rllg{mﬂg agent s,

“which rel eagaylfpadxyl(clrae, setaodésiioss dibitel sehaelatepmbhmh aebesate)rdlpeeminneat es)

1

can be included strucfure b rod ou of car.bon :di as - -
~whi-ch i Is ré}ljl@a's‘éﬁts‘l’m%é%%/gbﬁﬁﬁb‘iuw Pl%gilg%ﬁ:aé °"8f° RgRYFR lﬂ‘i’? Eﬁe’g e
i added. ei Lhag,Rhe MRS iotirgRidcapiatet Samphceapit asghyogide] gdmhrys eﬂnﬁxaamef i .
. Jaddition o ese .1 t-ens- 1. increase |or 0 e
. -al cohol's  amdlvehyiere gbﬁelﬁ&'?ﬂé)r ghyrrel ff?&lf’et‘téﬁ °¥3?H§Aén‘f ﬁ“g @5&? NS '

‘Gycerol WCLMﬁfsmas@naeeoawpﬁcnss ssoui Ql terblensso aseetrses@mrqor oduce o
- a snoot her surface on the. f.inished ate sorbitol hut :i\ndl oI

R but anedinelpate, 1IPEGSc bvegneli broleate, Q’E&&&W capryte/eaprate, FG-8 glyce

1 2, 6 hexa@&(f rgde/caﬁlﬂent Sp@%gfry&mme gly Jg,i cdiylcwroteae gl yasaglyceq,lnacer in,
i' Obe[ gfage@s@gtaqrgte, @G-tﬂfg(liyreeryl laurate (Gelucu-e 44/1 Xf?ﬁé 35 85 stlg’arXtCOI
L ‘._,.(Geluclre 50!13 ™ b PEG-32 glyceryl stearate (Geluelre 53/10 m), glyceryl behenate, _'
‘: '-"-,; cetyl palmxtate glyceryl di and trx stearate, glyceryl palmltostearate and glyceryl tnacetate: |
5 : (Tnacetln TM), Vegetﬂble o:ls obtained: from seeds ﬂowers, fruits, leaves, stem or any part" '
= of a plant or tree 1nclud1ng eotton seed oil, soy bean oil almond orl sunﬂower oil, peanut |
- orl sesame -oil. The use of two or more plastrcrzers 111 a combmatlon or blend of varymg -
L ratros and hydrophlllclty or hydrophoblclty is also encompassed by the present mvennon o A
s Plast:crzers also include: phthalates glycol ethers n-methyl pyrrohdone, 2 pyrrolldone, L
‘ ‘ propylene gycol glyceroi glyceryl droleate, ethyl oleate, benzylbenzoate glycofurol"‘ e 3
.‘ .' '_sorbltol sucrose acetate 1sobutyrate, butyrylm-n—hexyl—e:trate acetyltrl-n-hexyl cd:rate, L
L .'.sebaeates, dlpropylene glycol: methyl ether aeetate (DPM acetate) propylene tearbnnater L
' =‘prop},rlene glycol laurate, propylene giycol caprylatelcaprate, capryhelcapnc tnglycende o ;'. | _‘ '
7 gamma butyrolactone polyethylene glyeo}s (PECs), vegetable oils obtamed ﬁom seeds,.-_ |
: 'i - ﬂowers, fnllts leaves stem or any part ofa plant or tree 1ncludmg eotton seed orl soyl -. | L
o jibean 011 almond ozl sunﬂower oil peanut. Dl] sesame oil, g]ycerol and PEG esters of aclds ' '_' '
_ -','and fatty acrds polyglyceryl-3-oleate, pclyglyceryl-ﬁ-dloleate polyglyceryl-S-lsostearate _‘ '
| .'VPEG-32 glyceryl laurate, PEG-32 glyceryl palmltostearate PEG-32 glyceryl stearate, o .
'glyceryl behenate cetyl palmztate, glyceryl di and tri stearate, glyceryl palmrtostearate -
"  and glyceryl trlaeetate These materials can also be added in combmatlon with otherf'

: polymel‘s to unprove ﬂexrbrllty
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The-starch-wood flour mixture, with any included additives, is added to the .
;‘-pre met hyl Bﬁyggﬁgg% DMBO, nono- and di gl ycerides, alkyl an’rlllcm;sym@gl yol s

sorbit tc a g hois enerally esters of gl ycerin, formam de.
" ]c h.d pentaerythrl tol, arabitol, adonitol, xylitol,, mannital, idi toI ,
gal actitol, allitol, the SOdI umsalt of- car boxyrret hyl sor.bi‘tol, poI ygl ycerol
‘nonoet. hoxyl ate, eryt hritol, e, mannt ‘no - o- _a ethyl ene oxi devm th gl ucose,

tnmet hyl ol ‘pr opane nonoet hoxy manni t 61 nonoet hoxyl.ate, "butyl- gl ucotil de

gl ucose nonoet hoxyheiddition -ofBlidsy litegs troth Sicekase the ‘efficirnay. of production qf

onp, 0'ro

arrunosorbitol, tri-hydroxyne | am n osel P gﬁ:tlon
: product.of xPYOﬁ‘Bﬁ@@% %‘sa ?grpﬁwggr%glg‘@?rh%%ﬁ&i ﬁﬁfs‘éfg bﬁﬂ’éghﬁdg

. hexaet hoxyl alRichTOEdb b ks dd.gqrs@cﬁﬂmyni- ea!coum bickrbanaten e daFIOBIER 6%‘??@11011150‘1

pol yvinyl al cohol . witk from3 to lsYiaah® Ral\W t h and
“aniines. Thedeherompesitons, o e Jfyea 011‘ g‘%{ 1t8 Q“Mg?etéf%gr"ggi‘ §§§3 4% 0 (W w) .

~incl ude et heg ctdrfb dﬁhﬁ@fu&m ammaﬂcatbmrdmxdpgarwh@he%le %@EE‘!&’%,' oxr, .a t
cts amdes from2 to 10 repeating unlts and - -

- deri vatlves of t he for egoi ng. . Exanpl es of derivatives:consi: deration of the
inventive mxturegybsdl ;ﬁ;cbﬁyktkiﬁﬁe whe fmmbnmlaandmﬂm @F‘é‘ﬁ‘a%g%i““c@ﬂl?%'il‘ﬁs at’

.l east 75% nore preferabl | east 9 &oa e Ba%kHeded
materials bymb‘aebreg'*‘ﬁ‘(fi cﬂsat"ﬁ(édﬁeﬁf?aéﬁn%g‘%{gp% tglég‘gbﬂlggslug?on c'lPtr“e aratlon of -

* nol ded arti Cin%&udf' OBﬁnﬁles of agents that can be added, e;ther as plastlcxzers or as m asmg :
agents arc ethylene glycol propylene glycol, glycerm, 1 3-propanedlol, l,2-butandlol, 1 3-_ -
letﬂl'llel 1; 4-butaned101 I 5-pcntand10] 1, S-bexandlol 1, 6-hexandlol 1,2,6-hexantnol ‘

- .:-13 S-hexantr:ol neopentylg]ycol - sorbitol acetate, sorbltol dlacetate : sorbxtol-

. monoethoxylate ‘sorbitol diethoxylate, sorb;tol hexaethoxylate sorbxtol d:propoxylate '—.".: L
._ arrunosorbltt)l mhydroxymethylammomethane glucosc/PEG the reactlon product of . T
. ethy]ene oxndomth glucose tnmethylolpropane monOemoxylate, manmtol monoacetate,
‘ manmtol monoeﬂloxylate, butyl glucosxde ghucose monoethoxylate a-methyl g]ucosrde,;
- the sodmm salt of carboxymeﬂzy]sorbltoi po]yglycerol monoeﬂmxylate, crythntol

pentaerythn_tol, : arabltol  adonitol, xyhtol manmtol ldItOl galactltol aihtol .
soroito];poIYhirdrlc " alcohols genera!ly, esters of giyce.nm formam:de N—\ - :
._ methylfonnarmde DMSO mono- and dlg]ycend&g’ :. ﬂlkylarmldes, pOlyols,
i trlmethylolpropane polyvmyla]cohol with ﬁom 31020 repeatmg units, polyglyoerols with - '_

3 from 2 to 10 repeating onits, and denvatwes of the foregomg Examples of denvauves__: o
S mclude ethers, thxethers, morgamc and orgamc esters, acetals, oxxdation products am:des,_'.: ::: :
" and ammes ‘These agents can be added from 0-1 0%, preferably:.s-é% (w/w) A
R cons:deratlon of the inventive mixture should be that the composxtlon preferably contams

75%, more preferab!y at least 95% of natural or orgame-denved matena!s by- o

et .

o at least
. welght of the homogenous moldable composmon o

B _Pfepareﬁoh of n_:olded artioles
The starch-wood ﬂour mlxture. with any mcluded add:twes, is added to the pre-

- gejled starch . and mlxed (for. example thh a K:tchen A1d® Commerclal Mlxor) until a

' homogeneous mlxture is generated ‘The mlxture ean be 4s. thlck as peanut butter oras thm‘ o




. water -can

"t gelled starch and nixed (for. example wi r K. -1 % Ai d(P Commerci al |
- -Mxer) unt%’ 0§l dﬁ S4 as a pancake .batter. Varyi ng anmounts qfj Jgg,dzot)gonal
9 qTed to facilitate di fferent types of nolding; since the form

.""".'Of the pre-nolded [green] product i's dependent .on the nold, heating rate

“ . represent a
. ol di ng, - et é’r?:
: “curved. por.t i°8

~ each of thetmqepesenahh:mtsmtottq%@wd g eIV

"-‘:“"-al {.ows. the b

and drying/melt time.If the product is to be nolded by cla55|c i njection

methods the miws%rcglle laa?telt maf}lﬁg arrF_ldul'ttsttlieaddﬁﬁ&ﬁ[ water tdh Bjﬂ|ad@dd ﬁnfahhtateeqw pent

e "descrl bed b ne m-xture’l | cker. The éﬁ rial al.so be, roI led
< i'nto .green. shiffeens tepesiofmoldieg sinenthe fare @t ta arerae] ﬁ?‘iﬁ'](!?? ugtds fepprdenty, o her._

“proc esses.: ﬁhgﬁ‘%ﬁ?}g‘%ﬁﬂé"%@%%ﬁg’ﬁe Qhindel €F 1€ %mﬁ{ is@OYk cholid 6y eladsked from-

~any. of-. ‘sever® proces pproaches sp i-¢ et hodol ogy i's

. described. beihjew;onbmthwdﬂlthﬂ weterinl |lfpﬂ1“!5ﬁf itk the patirialeis ‘B‘ﬁﬁ?{ PR WFWPPSE one
_-possible ne ailith A BelrolleDintogréd)shoikly 10 -

o ?F%%?daﬁl onHJ(tétdn elsgtt;} K7 ne J:mié)w;]oach Wi | e tltlt1 corrpre%fl on [

- _mol-di ng-pr ocmdsmdéttdalcxteded”umdemwel it drrRgl! &is &rﬁglpertpwggse%f -
-molding, inje 19{1')1 ! gl %&%%sbgqma@@sﬁdnpgny @ﬂ@bwmlﬁosgmagms@gs vacuum
. e-used odi ment-, i nvol ves - a-negns qf ngﬁ_gg%;ctlon
~* i ncor por at i agproavhesn Onesprsific methodalogstis daspritiesh helors b this deseuptionds | ch, With:

ﬂ"‘;.an upper .and c I %& Qhdllzlohbad ,ﬁ@.ﬁ&il,@m with a -
' ed h%‘?és ﬁ%%i&%g%%?r%%?f% - tﬁﬂ adﬂa %(])vver hO?’I Z°F al’ ysvgﬂgtjl on for

S ERSTSIPR e CR¥ssenbl i es 'j

. ‘s a linked dgﬁ da HBER {5 AERB VheTBhBEd 8 conpreathi meltingn nﬁjécﬁbntrﬁdildmgs t hat
t-or belt- assenbl o be in con ant or, nger dtt m)tlon

. about: t he t estolsion, T F‘F@“&r@ttekm%sé‘l?ﬂl"igeé’a%‘t’@ F &M Tal'ty sudl that the.

-:r‘;i";';UIoper plort i %b&iunédtqnlcgwsra ﬁﬁaashf@ﬁéhugttblﬁ: inwmratmermmne opperved Upperr track
care incl ose proxim such. t hat elts o V.
T -j'synchronl ze@%‘ﬁ%‘é‘a t&%ﬁ ‘?‘f‘o‘?ﬁ%n ﬁl FRdtPen Lnd?ﬁ)%{éh Sﬁ%%ggl glot?gateﬁt he - rral e g

“omold porti o&ﬁ@nﬁpwﬁtﬁd ahd) “tltlhea leadved fpo:ttllomwfrtgrck liréning fee uppes cied lewet the

" femal e portlon of. th ed it el 1 digadconer -
Ctrack, with ?’H’@“‘?Ir%tkq? %g?f’glﬁ?om z rlagjdal. Qﬁf‘%n ﬁldlfn Iﬁgﬁ%re}gt%he mld

- hal ves t0- | gisémiliesliscilpbei mnmaweeom:geateed m@mbmn@rtﬁfmrta s thappliows

- Erﬂg‘om ng\r,t\é L rLelt HPES{ esgémbtlygtotlw@ iR w&%ﬁmnle%i@l@ﬁ%hbﬁdbddﬁm tl'vabl% 'i*h‘é r. t ra d
e T track assemblles are located verttcally such that the upper portion of the Jower track and - S
' .." | the lower portion of the upper tack are'in close prox;rmty such that the belts of each track :
s , move at a synchromzed speed and in a common dtrectlon In this embodtment, the male |
< mold pomon is mounted. to the belt followmg the upper track, and the female portmn of . -. -
' the mold is mounted to the belt followmg the lower track, w1th the tracks synchron:zed in - .
e a fashlon that causes the mo]d halves to join and close as they merge between the upper |
- and ]ower tracks. In thxsembodunent, the matenal to be processed ls depos:ted into the—' ol
.- _‘ - female mold half prior to the mold havcs closmg, er is- 1nJected into the mold aﬁer it has . .
o been closed “The track and belt assembhes hold the mold halves togethcr durmg drymg by - B o
. any of a number of,’ cr eombmatlon of; methods mcludmg wnthout limitation spring force, »
. : pneumatlc force or mechamcal comprcssxon Other forcing’ methods are possible. One.
_ | possible arrangement of the. curved end of the tracks ahgns them such ‘that the Tower
: | tracks’ upper horrzontal section are located to start before the upper tmclcs’ Jower _ -
. horizontal section to allow the female mold ha]f on the upper section’ of thie lower track to
: assume a substanttally honzontal orlentatlon pnor o the male mold half attached to upper -

track, thereby allowmg the female moid half to receive deposrted matenal bcfore it -

s




. the ol d

© .mechani cal.. conpressi on

-an. ferral %@5‘,9599 gl f prior to the nold haves closing, -or is injected into
ter it has been closed. The track and. belt- assempljmgszobgl d the.
.~ nmol'd hal ves toget her. during dry| ng by any of ‘a nunber of, or conbination
. 0l; nethods including without limtation sprinng force, pneurrat i'c.force, or.
her forci kOaﬁﬂmeﬁm ble -
arrangerren?ngﬁgest% ‘E?HFW%’@%d“%‘? W%Eq}ajrrz%%gglgl Sqnﬁsﬂﬁte mglsgg?t that the | ower
Utracks' uppekm ﬁgr IR tlects At bdrbedineorpopated mdheemmnmele%rmfé’ablﬁper

tracks' | ower ri zontal section, to,allow.tnh & fohe upper
‘secti on -of cavity inssiteend pramliipls citigHin the Il Fﬁtﬁ”%k% %’@%?ﬁi"&’daon entation

~prior-to the: é‘r%hg?mg @l fni gﬁ&%hﬁ mm;utuesmkprad}ewthelynm$m ng the.

\. “female nol FR ecei Ve deposit el naterl ef’ or 2006
“eéhgages. thﬁxeCﬂwy lchatpnmdftl@ molids Oﬂnbed]W‘Fnﬂt‘éf? OH yh% ?Jé%leﬂr;épt%ack and.

~belt assenbl %r aspects that can be incor porat ed |n t his enmbodi ment

“include; r e avi ty inserts and or multiple cavitie€s in the nolds: )
heatlng of the m)I ds or product to speed drying by electric, m crowave; hot-

. nplds, on the fIny

gas;, ‘friction, uI tr sonfwaj 8’!’"38 cgttfltgrm @Bﬁsmlﬂﬁ}etﬂiﬁ ek p;ép%ﬁdl g isof the

uct W th any of a‘'nunber .of coatin

" agents. gg;ﬁ)gnhg rw,g,ma adhoard tmold ey, e Hshigdismald ipryity PR FRPTHE dpany

‘the format
~nitially wﬁweuwMtWtW&

f emal e nol: th_e “leW@fﬁheemr

prepar ed t.1s posifioned l; 1 Jheﬁbﬂqh : o

“+ocavity can lf@FPﬂF F@E"%ﬁ%t‘?@n‘fﬂ@t}%@ B@%@QP%H ’?ncgrﬁﬁrlﬁedﬁalsll jrrrbﬁut aneg ﬁls| y, t he
omxture-i nP)rog@sg%saddnd%qt%lﬁﬁnMﬂi Mn%?Mgetmmg@BMFmsméW?fW‘ﬁh &sul t of o

on. of .gas bubbl es i“(s)m ec.evapar th bRy € :

. e @Y

_;gglt \Q/Iegg tlhnc,ggg,lgSI 3 J&Eg%?gér?eax?dgree femalee siobid Thtehaeﬂet ar h@ﬂtﬁaw’d lﬂph'déﬁ B

. “thereby" posemplemeniagily meated %’t‘ﬁ *‘r?%?‘ﬂf 4 mof %ﬁ?gm Fctf heat ed_fenal e

- mold. Therg Eg{the é},gl[tﬁ,ah@(ihmixﬁuﬂ@d Heaied, mmtaeeslesemeﬂeaugela%ewe% ds-
" br ought toget er _after placin }r@ﬁ %re%c‘;éalfeseiﬂ vomn;&t,mlﬁnlﬂgg o t he =

Porexanpl e

ect 'y controlli ng'

he-nol dabl. e

“ ditferent & BRE svityl &Ch ustum@frmé maﬁgtpof:gdsl iyibhilce drom theaygRaTe i al

ﬁl‘.based .on- t

:-‘:'l nj ecti on-noldi ng stablle article h Jdesivd egntgﬁﬂn{ | ar _
“structural Sd’mﬂﬁsl‘%“‘th ?Fé)‘mt’%%v Wde Igeyfsg@]oy%t{/u\(a dssol ve?tt cont ent the .

L mixture cag, eDfiernioBYHiRSL bme@mf@pMd tteﬂthemtmdﬂmﬂn?@sw ammeamﬁ ied to

“the nmixtur e (e pressurée r it ihid %, ﬁﬁﬁ.odl ment,
a’ tenper at time), B%Wﬂéﬁrhigﬁc%%@?‘{%? gg‘fﬂ % gmglg&eé tor - baki ng. for a -

tine peri og‘agg a,@,@;e%gwﬁggQé]élﬁwelfiﬂ&‘igreahblwlﬁmmwleerrper at ur es can vary' :
artlcle brlng manufactured for exarrple 200C R '

. In.a non-hm:tmg embodlment, a temperature between 195-225°C preferably' S
: .'.:-"‘200°C is used for bakmg for a nme perlod of 60-90 seconds, preferably 75 seconds -
7 E Q‘Temperatures camvary based on the ‘article brmg manufactured, for exampie, 200°C is
- preferred for the rapid productmn of thm-walied artwles such as. cups Thlcker artzcles' a
l'reqmre a longer tnne to remove the solvent and are preferably heated at !ower- B

o temperatures to reduce the propenszty of bummg the starch—based bmder and ﬁber h

- .Leavmg the artxcles w1thm the Iocked molds too long can a]so result m crackmg or_

- defonnatmn ‘of the art:c]es _

The tempe ture of the mold can also effect the surface texture of the molds Once. L
" the outside skin is formed the solvent remammg within the mter:or seetzon of the: mlxture;

. escapes by passmg through minute openmgs in the outside skin and then travelmg between-_ :' D
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Leavi:ng the artlcles within the Iocked ol ds too Iong can al SO result in
cracking or tenperatures to reduce-the: propenS|ty of burni g y§hHR©006
st ar ch- bas@HOB¥HHEP and fiber. em require a longer tine rermlg?the

“'solvent -and are. preferably heated at | ower ~preferred for the rapid.

- predi ¢t

“'surface:.against the - -cooler .nbld A v

© production of thin-walled articles, such-as cups. is e Thicker articles .
S “deformation. of the articlés. The tenpe e of t I effect-.‘
" the surface theskinaad 8 moldsufrefe theysah ??%O%Wg]dfghq%ﬁ‘a?s g'riﬂrs‘red3 t he
‘.solvent r enal'a&% B hbht Al Rl d il [REdicRTand R Gikd (e epiticatly foontlythe fwstapes by
- passi ng throu mnut e* 0{3 ni.ngs in:fhe o%tge SE‘F fgﬂd ttéea a6 I|ng
bét ween- .36 . 1W11U19n@/t02m1 rHhe-egeien Mol A5 3 ° SPFL R RSB R M hol es. I f
one .mol d is d]l;h olo‘\bﬂlrhalrélﬁsﬁédﬂ%l and figre hﬁ%n&ﬁdﬁohﬁtaﬁﬂhb/s\mmmamuhﬂ |
It been enpitically found, that the steam wll tend to:

~travel’ to th@owmol!l- mol d.-.As aresult, the surface of the article agai st
“the .hotter- nold will have a snoot her and m)re unlformsurface t han the
, Sltyé of arth%l es ca s‘t_}qtr‘ﬁroduced
““from the- processe“svwocﬂmﬂf‘éﬁ’tbﬂﬁduﬁ?‘i ‘l‘i‘é FrEEEa e CRURKECS e terms -
.oorarticle” a @{ Hiv&ii8n. Of he B4 rakicle! @nd aﬁnaesadmw@mm"aasa;sed hereigraged to0
~_include al'l *g6ods. that -can- be formed u5|8$ gl&& {@cz e‘_,psedwprocess TR
. “Before, dur|1mgndeért0§f=1f-léffal%ﬂ?9dsdl‘atfﬂ¥é3° %@“ : coatl ngs can be

;‘Tapplled ‘to <. . _

' s Coaﬁng oi_' molded artlcle: R

o Bcfore, durmg, or aﬁcr any’ / of the moldmg PTOUCSSGS: coatmgs can be apphed o
; the surface of a substanttally dned arttcle for any deslr@d purpose, 5“°h as to make the
- art;cie more waterproof grease and food product proof more ﬂexzble, orto gwe it a-'. .. . |
;o B glossier surface Coatmgs can be used to alter the surface charactcnshcs mc]udmg sealtng | . |
“ ‘ ~.and protectmg the arttcle made therefrom Coatlngs can Pm‘“de protectlon agamst o
S morsture, base, acxd grease, and orgamc solvents. They can prowde a smoother, g]ossxcr, -

' or’ scuﬁ‘-reststant surfacc, they can he]p remforce thc arttcle and coattngs can' also prov:de R

o reﬂectwc electncally conduchve or msu]atwe properttes

_ Water resxstance can be achleved through the use of a water res:stant layer apphed o
x | on one. or both sxdes of the product. 'I'.hcre arc miany currently ava:lable coatmgs that can. - -
bc used to coat thls product Some of these dre: PROTECoaT 6616B by New. Coat, Inc, SR
Zem@ *-:a bmdegradable matenal 1solated from eorn, poly Jactic ac:d [PLA]-a polmeraoﬁ".': e
| - lactlc amd ﬁ‘om ‘fermentation feed stock polyhydmxyalkanoates {PHA] “from tmcroblai ' .
| ; fennentatton, bactenal ce]lulosc, chltosan based polymers from shell fish Wastes, natural- '7 - - o

g Waxes and 011 based coatmgs

o Approprxate orgamc coatmgs mclude edlble 0113, melamme, polyvmyl chlonde
B _poiyvmyl aIcohoI polyvmyl acetate polyactylates, pol}'am166$, hydroxypropylmethyl-
."cenulose, polyethylene glycol acryllcs, polyurethane, polyethylene, polyiacttc acid,
N “BIOPOI (a polyhydroxybutyrate—hydroxyvalerate copolymer), starches, soybean protem :
N po]yethylene, and synthetxc po]ymers mcludmg blodegradable polymers, waxes (such as‘.' )
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the surface of a substanti al | y dried article for any desired purpose such .
. as to . nmake the article nore. Waterproof grease and food pneduktz0pso0f, >
‘nore flexi BIQWA5P7560 give it a glossier surface. Coatings can be used. to

© alter the surface characteristics includi ng seali ng and .pratecti ng the
. artiecle made therefrom Coatings can provide protection against noisture,

- Sone of these are.

- [ PHA]: frommcrobial - fernmentation

‘base, aci d rease, and organic sol vents. They .c Vi de it her,. -
‘gl ossi er, - obeeswaf or-netialpun gh‘ﬁd g%k ﬁ’égom?’héﬁ‘bﬁ’dﬂlsﬁg%g‘f’&o BP??EI“ED Farticle

" and-coat | ngs afPBtheY ﬁi@hﬁﬁ&é@uﬂﬁ‘ wmghefbtoersmhcus5 afid @fikties Rk | deriAivell teieu® O |
insulative properties. .- achi eved throug‘fh ‘he use .of .a water’

| resi stant I: amo%ﬁlm%facmfﬁq ‘Un]@Id’P theobpited  kyagdo FUATHG Or PARSF o are -
_many. current Ly ayalh Qi}allﬁgfggﬁ}hh%ﬂﬁ :ﬁt@@ffty 6itfle arki6le us;qﬁoﬁrsteqaaganmosu@soduct
a )

) New Coat , Zei né )=
bi odegr adabl &clvde sqdiv silieats, arleenfqatbﬁr%uawmlw 9’“‘1‘%6@’ L ATI% a

. pol yi mof i - L-é?ﬁhi'eQn&ﬁbéﬂjrésrwm%hic@é@atfn@@&n%Is@ﬁl‘mnt%ﬂ'ﬂﬁwﬂéGﬁﬁﬁﬂjekanoat es
acterjal cellulqgse;:chi toé"@ﬁ ﬁased _—

- polyners - fr oftheersmic qoptngs v frtheboven Coptipes based ypgy materipysus F’”t?é oatings.
" Appropriate gr ﬂé&b&:@O?M;ﬂ% e |Db¢ﬁcﬁé?ﬁ:@dl)9 eﬂhdreloneairaim dofbirREb VARY |

- chloride, . polyvinyl

e cohol o vi.nyl aceta ol | yam des,.
- hydr oxypr opyPﬂﬁhﬂﬂF’e gleql, d’la’é)éf'eappb t?@FﬁWaéhé‘ ‘ﬁ‘%e\}tf’dﬁm%’ﬁwﬂ"g tﬁ‘bﬂﬁ@ﬁr et hane
“ _.p0| yet hyI €Neyr a@ﬂg}flaﬁﬁtvitﬁmﬂfe'aﬂ:cle s

, The coatmg can be applled elther durmg the formmg process or aﬂer the artlcle is -
_ ormed The coatmg can’ be formed durmg the fonmng process by addmg a coatmg .
N matenal that has approxrmately the same meltmg temperature as the peak temperature of SR
the m:xture As the mixture is heated, the coatmg materrai melts and moves with the-., L

e vaponzed so]vent to the surface of the artrc]e where 1t coats the surface

_ The coatmgs can be app]red o the. shaped artrcles usmg any coatmg means known _
. m th.e art of manufactunng paper paperboard plastic, po]ystyrene, sheet metal, or other' L N
| packagmg matenals mcludmg bIade, puddle, a:r—kmfe, prmtmg, Dahlgren, gravure, and
powder coating.. Coatmgs can also be apphed by spraymg the artrcle wrth any of the
o . coatmg materials Ilsted helow or by dlppmg the artrcle intoa vat contalnmg an appropnate
coatmg matenal These matenals can be apphed elther as a thm fihn or cau be. _

- | " sprayed/dlpped onto the product The apparatus used for coatmg w1ll depend on the shape '
oﬁ the . artlcle For example, eups wxli usually be coated dltferently than ﬂamplates
S Bondmg processes for apphcatron of thm fi lms of water—resrstant materra] are knowu in.

) | the art. Each of these coatmgs are b1odegradable and should not srgmﬁcantly lmpact the - |

. compostablhty of the product ‘Ihe second: rnethod of mlprovmg the water res:stance of C
- the produet is to add one or more b;odegradable materxals to the matenal elther before '
B mo]dmg or'as part of the moldmg process In each of these cases the basrc composrtlon of'

- 'the product will remam fanrly constant

A waterproof ooatmg is desrrable for artrcles mtended to be in. contact wrth water )
‘As the articles havmg a starch-based bmder have a hrgh affimty for water, the preferred
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~ Biopol >M(a pol yhydrokybutyrate hydr oxyval er at e copol yrrér) " starches',-
soybean pr ot e| n ol yethyl ene, and synthetic polymers incliydiuReo06 -
‘bi odegrada‘b’p %“]9@9 waxes (such. as 11 Jul'y 2006 beeswax .or petrol eum‘

' "~ based wax), el ast orrers edi bl e oils; fatty al cohol s, phosphol i pids: and

"“to the surf

" suchas soybe

~_“can 'be spralf@ry

- other hi gh nolecul ar -wei ght. bi ochem caI s, and m- xt ures or. deri vat i ves .

- ‘thereof is is manufactured by 1 Cl in Unlted

~ plastic, or cpatings a@d’ﬁ@'ﬁ%@“é&ﬁ*’a‘iﬂ& ]i"ﬁ'pﬁ Q'e“rA‘Wr?Pd he | egrl tiP F the :
- article. Apg%ga{eh@t Qe OTSHAREC g}ep@,tslf&ﬁﬁidagtdyetrénnhemon@ﬁnycdol yitbarfde appl i ed

e e-rtn’'order to- ermanently soften-the .arti
Met hocel (1) 1so@mmliﬁﬂa%ﬂll@e¥¢wlomﬁ’%w&éqs‘}‘s rhé’f“tgh%ﬁ %%ngocrd O?Irst ﬁgglnbl nation -

Cwith of the gﬁ%ﬂ@éﬂd% &Oa&y ReRs SRk fHer driin@ iy & fdﬁﬁaéstcmgmthamduwﬂmlsmt erials

: tnclude sodiumsjlic te, |.ci.um car um num-
*oxide, . si| i doutylend gidcolietlep glyeqlla forbitlesr of eHrae St ° The =
i'nergani-c. C%«%@h%gﬁs ﬁa@iﬁdlﬂé §6]{$1€adi&1é%mmn§thrapfbes:mmmme!udmgaow (tgqpmlr ea -

oo within the ar he. coa can be i 1? g" %&ltﬂ? sbinﬁl inorm ng

: process or a:feeeqSllEtf@SS’AMdlfé‘P"émD amm#e'al’ te () BIETn 0LT *SPmed during. -

~ the forning: ;rg?s ¥l agde dﬂaﬁwcﬁéﬁal mnﬁ,tmdmmdhmenbrhﬂe,tfmﬂmmmce IS

heat-ed, the cbatidg. material nelts and rm%fe}gfgv%)ﬁnelface%g?%k% Ryl has

_V'approx1 mat elynshrentIesiredepiued rawythe sARIRFSPIT enperat ure of.- D
- vapori zed sglyein bfivities aldiulimg fosi (gnhf;‘roaihl tall lodl mhmrmdlwwﬂomts). res sur f ace.’

".‘"_;-'The coatl ngs can-be applied to th q,% ng freans .
Known-in t hestes forgped Wﬁ%ﬁ‘%?ﬁ??ﬁ?&%ﬁg@&s RSy 0}“ﬂ%oar ﬁ%%@?ﬁ%% pol. ydsntyrene o

" ‘sheet net al for@aldenyaey; mﬂ&ﬁéﬁa@ltﬂg:amhﬂlcsxﬁdtesandlzm rasiaitely pm@hemsmo@an@ =
- sair-knife,. r|nt|n n ure, Qe t,ﬁ;ggth,ﬂgs can. -
.- "al so ‘be app Yé'?}"%‘if‘ %fd‘?gfi?bsqﬁ‘%t FPé’g%{?‘f |y87 é’o %{F} Eopf g‘?ﬁéeﬁdg%?t. ng materi als
- tisted bel O\Aﬂjo,ictga)comaameﬂgien&tmsmr pitclegmi hudwcofb%tes@dﬁf(“a‘? pentadiens) For opr i at’ e
~-.coating material ?eﬁﬂéd“ e&?{"[ﬁaﬁ‘%e&d% g;_usazglc dbﬁe“a&ghé %@gt,ttheim@ﬁmﬂamdnydm fil m‘Q_r :

The ap r suse for, coating

Wi dependrsainsmm@mmgwﬂrsuen@ﬁqrﬂfeqﬂwdéﬂa HFRY Ly be

"'-,thln films 5P "Rt &r-resil s

" coated di ffer.em I ¥ub§tgx?c@ f%ﬁ&vu%ha(t’h%deﬁ?agﬁﬁg Weq;ogmnﬁrbralcaml ket i on of -

, ant ‘material’ a nown |n ost abi y -of the -
product. Thesllelsiond nands@lsof i ffFeRA ll’?é]‘\l‘;ﬁ? “er ﬁ'(ﬁnzzince Lt% e art. - .

" Each of t he?tﬁ)élﬁ%ﬁ&! camﬁ:s@l&?@%ﬁ@lﬂbﬂ)mﬁ Iﬁﬂ!@wﬁ“ﬂ@d stsgmptblmawt ly
a

"-'-Itxa(r:rt[atte??a#crﬁicﬁ ’ét"leﬁ?"@}"‘?ﬁ &y g s gg ?“‘Qt’&?ﬁ"%mt@m nagg'r oceglsS o
- eaCh of theﬁ.ﬁe Q,a%ﬁﬁﬁ'ﬁlh@pb&ﬁlﬁblﬁﬂij‘ms,l iplcﬂm ol bees, and spermacet); melaming;
e - polyamides; polylactlc “acid; Blopol® @ polyhydroxybutyratc-hydroxyva!crate o '
e copolymcr), soybean protcm, other synthenc polymers including btodegradable polymcrs,-.: :
. and elastomers and mixtures thcroof Bmpol@ is- manufactured by ICI in the United -
" <K1ngdom Appropnate morgamc coatmgs mclude sod:um snllcate, calomm carbonate ‘
.aiummum ox1dc silicon ox1de, kaohn, day, ceram:c and mlxturcs thereof. The morgamc

E coatmgs can also be m:xcd w1th one or'more of the Orgamc coatlngs set forth above |

- If the artncl&s are used as contamers or for other products mtendcd to comc mto o
- contact with foodstuffs, the coatmg material will preferably include an FDA-approved
coatmg An example. of a partlcularly uscﬁtl coating is sodlum s1hcate whlch is acid .

 resistant. Rcmstance to actd;ty is lmportant for example where thc artlcle is & container

.exposed fo foods or drmks having a high ac:d content, such as soﬂ: dnnks or juices. It is

o genera]ly unnecessary to protcct the article from basnc substances, but mcreased resistance
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g 'the product Wi II remain. fa| rIy const ant . A waterproof coati ng i's
. desi r abl eWpB/OEIBPcl es i ntended. t.o be i n contact wi th wat er1 jAg 20be S
- articles having a starch-based bi nder have a high affinity for water, the
preferred 38 WD 03/059756. 11 July 2006 coati-hgs are non-agueous and have a
low:polarity. Appropriate coatings include par aff| n {syntheti cs&/\%xgs )

- shel l'ac;  xybaase sabamiceioty de prcesied by corgpRRiRe PRIPRErLrJvax coating,

" reconst i tutfb@FedisF%t"f"P

S sopropyl irdenedi phenol .epi chl drin epoxy resins; drying.oils; -~ -
emattfrat?‘g}'eeéti. des or fatty aci ds. fromthe dry| ng oi L s
'to formesters with vari.ous ‘glycols (butylene gylcol; et hyl ene gl ycol )

- - sorbitol dt thyl ol eth |

L ThETuGr g ol yb it seRF TGRS e PREIL Frnihy Pty By

“ (tropical tre hﬁ%? Now cjegg i %Ogn&nggﬂpmemﬁms es@cemy usgi‘ul slooiepting a
Aspha

)...

'.;'..b-lack shi g itc, e in turpentine amar, -
. copal , -el emontaarwrh thwhatreabquélbﬂﬁﬁlaﬂ@ jewen pragsugert !ﬁ’gt‘:’oﬁé‘frf%&“ F’?‘Eﬁs?@?@g resin-
- derived fromthe sa G %{E@aﬁfadiégr%%énhe‘éh&hlwc Utah:-coal resin; rosins.

ncl-udi n .

and rosin cFé’F‘t"'\‘;g&tlves 1 g rosin (gumrosin, tall oil.rosin, “and wood

“rosin), rosin ters formed by redction with specific gl ycol s or al cohol s,

= terpene redhnah ing

rosin esters forfed by 6 b Sfhefis i R R 8hes3 'Juraﬂwseewire:-t@am um

- resi nate and zi eno 1'c-resins. d--by reacti on henol s
7 owi th formalge, dga(,d@d mﬁiktynesmcuamsrcan be pppligd rtfegterﬁstld% GHJS/@F%’S%H j unct's;

~counar one-i ndene, re pet r [0 t el ﬁﬁf} type)
ng B*F’rﬂiF 8&:@1&@ ep%rd e‘f&&gﬁnﬂe §€rdpor@tﬁtyr?p1%9@s9 !n |

ns -and.-f heir -curi.ng-cat alyst .
- triazine- foj JiRh (Rpydeor &80 Sataing. Aether wﬂxodgofc%zmng@tl ‘atymim; @hde (’T or-oils.

':ji','f'and al kyds T nel ud| i ol yes Vi nyl n t vy nyl -
“chlori de, - iblogai9Rd ??g‘f’%rt‘%‘m&‘ffﬁlwlﬂ%l%ﬁ] Qﬁh:' gll‘Ietqgé‘!’ﬁtﬁ sﬁﬁﬁ‘éﬁ ﬂggﬁ% ?‘}iat erials:’
“(ccar boxy met iy, 6l HQSﬁa,] t@eaubuﬂeeenmnarelumnm|om¢eroe>sg}e9myrléepndhese o

- té

- .etc.);.styr olyners 0l % ne and.its copol yners; acryllcs and .
- their copolaywl?r‘g’ %@‘Fﬁ?’?’p‘ﬁlﬂ"ﬁ&t I’@tg ethyl. net hacrylate; -waxes (paraffi n
- type |, par affin type I.I,” pol yet hyI ene sper m oi'l , bees, " and -spermaceti);

el anine: pol yani des: pol r) i(a theti ia
- pol yhydroxybut yMaes FI'V’S 5‘%"&5‘5 B;'/'erl(te%lr“%1 Qﬂd egrltc B,%?elprr?w gt?ter

- synthetic B%Wﬁokﬁm& uﬁyga@, dwdcsdmgrcegmaiﬂ Bquids, ylmbrﬂﬁ grogpRiopilis Thiedlso and-

T o S A R Rl e bl e,
Appr op Filech

. al uni nUM- 0k 39, grSikg bicﬁﬁke@m diod dod Heveragedparkagies and. @GIH%PW@W@@S r eof .

- " The inorganic. coatings can al so. be mxed W|th one or. rrore of the organl c
"coatl ngs sétlchW HHYRE- R o o |

. In some cases 1t can be preferable for the coatmg to be elastomerre or deformable -

| ‘ SOme coatings can also be used to strengthen places where the artlcles are severely bent.j_‘

i .In such cases, 3 phable, poss;biy elastomene, GOﬁtlﬂg can- be mee”ed

" 'Of course, it should be understood that the starch composrtrons of the present'l R
mventron can themselves be used as coatmg matenals in order to form a symergrstre, _
o eomposrte wrth or otherwise improve the propertres of any number of other materials. |
B Such dzsparate materials such as paper, paperboard, molded starch-bound arhc]es such as

| starch-based foams meta]s plastics, _concrete, p]aster, cerarnlcs, and the llke can be eoated _'

- with starch composrtron




| | f "t‘h.e articl es .are used, as- contai ners or for ot her pr"oduct's' i ntended to

cone nto contact with foodstuffs, the coating material w ljlj mrye;fogsabl y

i ncl ude anWEROEPE? oved coating. An. ‘exanpl-e of a particularly useful

"“coatlng i s sodiumsilicate; which is acid. resistant. Resistance to acidity -

'r;contalners (0] r-c ,- such as polyethy en

opressure-ti ghtP
as an adheS| om:tant;esndﬁbmnomt‘en‘lﬂtwtH@W"&fal?seaE"né[ PFEPH

of the. arti
Waxes, pr oviafavood fgupor fibst off erﬁjﬁ‘?’g"‘ls

is i nportant, for exampl'e, where the article iss a container exposed to -
~foods or drinks haying. Gehisiiodiohly 1 of Bther BRIA, Afth 98 frfidelhdrnk product Ui ces.

It is general |y unnecessary to protect the-article from bqa,ﬁnsubgﬁances ‘

.but i.ncr easeiforastion, sentwner specifigaiions, of ingpsh v e %‘ghceb’éﬂifr?ﬂ?? e

~appropriate Q,;,L, ;hegﬁs.}({)@&y%ﬂ&eh{@ml iR Afeahd OS5 rostERe ldx@w&ﬁtﬂthelfbﬂpﬁr R

qe ar-e ,useful r&lform ng
- “generally- thpmt[nayvepes oheaydbagrd prdnas Ardlydjng Al relieh %}’é’t
i espeC| all'y ugef a{g{lesg 9" aédnggmgﬁp ﬁllltgl@r]&]d@@b%f’av& lbdnﬁ],tlbsir td,,gdﬂtuaagf& .even.

0 a’.cer a| n-extent, -Polymeric c¢oqatings cap al so be utilized-

o me‘éttaﬂtca]c oatings

id % m num oxi de and silicon ox-. energy the art;
o ncI ud| ng th'el use o) ~electron beam evapor at i on process: chem cal _.h
oxygen and- noi st ure. The coat| ngs can be -applied to thée article.by any.

" means known in 7 e itk 5ot AR . HRhT BbenRéh, 1t°i§%oh@ﬁzdﬂ&hit&d fofliciote ng an
- falum num OXIde or - ]lpproprlate pH'l evel to: cau'g_le the.forpmation, é%gl um hum -

’ “-oxi de or si | doatng eftacmolde articls. w5 wellasforptlen specilis indirgtiqni FOF R p

: ;article wi t@u@‘cﬁ%mﬁ% 9@%% sbaevdney a:algﬁtrdflﬂmlfanaﬁub:tﬁra ahththe aemnmom ti on .
Waxes and en%f@ rt i-cularly petraleum and. synthetic -
b A

- xygen, - and some organic-liquids,
“such. as grease or oils: They al so - aIIOM/an artlcle such as a‘container to

5-:”"__“be heat seal ed. trol euni waxes artl waxes
in food and bever 8 using jg Ygrhg' tgnﬁ A lE)“;t‘:jra O}réie%aiﬁgﬁ 1&5:9&]& B

B .m crocr yst a|l£¢e[h80ﬁ/\%€ﬂSﬂour/f ber and/or paper pulp can facilitate the vacuuming process. For -
| N examp]e, wood ﬂourlf ber andfor paper pulp levels can be mcreased to 30 40 or 50% by . i. -
N :Welghtofﬂleﬁnalm:xture I e -

R Types ‘ofar'ticles -praat.sg.;_ e

Matenals capable of holdmg dry, damp and wet. products have dwerse uses. - : |
Contamers suxtab]e for. ho]dmg dry materlals can be used to hold dried ﬁ'Lllt, or raw nuts
such as almonds. Contamers smtab]e for holdmg damp matenals can be used to hold fresh ‘
: mushrooms or tomatoes (for example in groups of 4 or 6) and should be able to perfonn
: thlS function for a penod of at Jeast about two‘tmthl;ee weeks since nomlal packmg touse
B time is about 14 days Damp food packmg carl also be used. with a hot fast food 1tem such
- .as french ﬁ‘xes or ‘hamburger, in whlch case the contamer needs. to jast for only.a short o .
: :‘tlme for example about one. hour aﬁer addltxon of the damp food Damp food packmg :
. -couid aiso be used m combmatxon wzth an adsorbent pad, to package raw meat. In this B
o case; the contamer needs to mthstand BXposure to the meat fora perxod of se\«'en days or \
= lcmger and- desxrably can stand at least one cycle of freeze . and thaw. - If posmble this . |
. package should be able to. w;thstand a mlcrowave sxgnai When formulated for ho]dmg :
lwet foods, the contamers of the invention will suttably have the ablhty 0 hold ahot llquld -

such as a bow] of soup, a cup of coffee or other food ltem for a penod of tlme suﬁ‘iolent fo-
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“ I'n sonme cases, it can be preferable for the coating to be elastoneric =~ .
- ordefornablg’ 5%? coatings can also be used to strengthen lqugg%og\,here the‘
“articles arg%® %l y bent In such cases, a' pliable,. possibly

el astoneric¢,.coatingeanbepreterrea. conposite with, or ot herw se inprove -

Oonvent i onalP

the. propertres of, any nunber. of other materials. Of course, it shoul d- be'r
“understood t rghsco t aP 0 n .
"t hemsel ves Jl]]a %gunspncoaefoﬁegg%gﬁ% foa{g’gam%ﬁlegvﬁl Jn§ Q{)ro?n%é&g%ersguﬁgtrc -
st ar ch- bas edcoimarcs canrelsabe; psep keplstid & gy ntmhctrtbatewll |bb esh:@ratedcerﬂahoto’@ter and the.
Ji.ke can be ¢ : materials such as paper, paperboard o
“mol ded st ar c‘i‘r’ogesuetg%r Pt“f %‘ﬁ as WD 03/ 059756 11 Jul'y 2006 1t can be-
. desirable to.apply print or other |nd|cra such as trademarks, -product
'|'nforrrat|on i,ner cati o] r.f.ace the
_article. Thr S ca ées %%Dﬁ%rpt %Brﬁsen "‘H&“ ;’9%&?&1\%%@“ %’“%gr"}ﬁt%r ‘ﬁig%‘grreans or
pr ocesses knewietyi ot‘ ﬁmmdr articlés ther icat ipresenpipier made - plastish opapes, (Japatbowd ,

i ncl-udi- ng pl anog,Iﬁ h| c reI | e.fcsofapgut a]%lrr Oa'tcn T F“a%gf%a’: .J_r;gég‘[g}nk,fésst ri nr | ng

ranster

““’ contact, anoboesiﬁemgmmptﬁm@nhmﬁ‘dtomng-mmm amntﬁhaﬂlmnwmmw or

%j invention,

_mechani cal rfxc g&aglgeaéﬁ gxséboﬂ}d %qtdhﬁlr bey f%g Cctonﬁfncttshgerg%l eﬁcigi

gni'z acl ate coatin the m)l ded
article, as smimc!rasomemt‘fwm slpﬂiirdontemmc{mhlﬂln&nsm ndtelimitest oy ftlﬁgeé)aper '

< pulp can“be 0 ture, - o
and t he amun{'}gﬂ]g‘?ﬁg.%o‘% t?%t@od%ﬁnd?g'hgg can a\gﬁgggﬁ%gég%%so&gg %{L&; using a.
“vacuum to f @oHiteesf btrtrmermequﬂe el dusingsy cadse tOHSn&O@aﬁaH@f"qchéﬂasksevel s of

wood 1 our/ fyi hene 3:?6% rfoes'saxé‘sam@eadoht asst 5&1& CERMHR, NphgRiPCESS.
" For. exarrpl e, W00 our paper m;) evel s can b s ncreased to
~30, 40. or SOYEIRSS, ’\?G'é’F‘@ﬁft °8F‘°¥W§Ilfdi'q$a|b“?n“2ft lIJF’é‘ Toputapgroun baskptaityle oduced

- - Material s - capabl @ Fsik ghdlti Beg %Mcaﬂ@ﬂpnﬁf&ﬁeaﬁﬁhn&fspﬂlﬂﬁtﬁ&n&ﬁﬁ‘ﬁcdﬁmﬁﬁfs$e uses.

Oontarners suitaple for holdr dry: materi als can.be used t.0 hold dried
i o B foof Sl bR Pafteg R el i 8 P DR A L HetIPE g danp
-mat eri aI S C@Bxlble pdckaging sudiak Gagsrforsshackosds; bapesvitrantapam ergsick ﬁsogromqarrpl ein

W TR i

of ‘at l-east" s nce nor to-use. trrre is
- about 14 dayssingDeupporf cds foaptodugs which atestisplayed witht awpye:r (aal‘h@ﬂarlﬁfa’hstltf ood i tem

~such- . as frs@&hd,gﬁogssoer UERE such ms%rrfﬁhnseseﬁrdaeprsmsatssrm eeds t o

last for onf ort I e, exanpl-e out - one-hour. after-addi ti on of

“the danp- fobedweanemseed resbrcprngutercem boagdss erppert HRYSAOr FUPPERIRBPIPANGtON Wi th
_ .an adsorbenguaﬁgs cdoRicP Ak BcHAyBaAY %é‘ttapel Bnd Wips (Reding,thie nﬁﬂh‘ﬁimr needs
| t o thst anﬁeeez)e(rp\?rrsagsr, %ré \Owrz;[prs] ebutrc%gr[ wra(;))s, n?eaP svrralp(s)dangfsatfsggeevr\]rrags yg vgrgetsr of
. . cartons and boxes such as corrugated hoxes cigar. boxes, confectlonely boxes, and boxes-‘. j' '
_ . for cosmetlcs- eonvoluted or splral'wourrd contamers for vancus products (such as ﬂ'ozen" -
: _' - juice concentrate oatmeal, potato chlps, ice cream, salt, detergent, and motor 011), mailmg.. =
R tubes, sheet tubes for rollmg rnatenals (such as wrappmg paper, cloth matenals, paper'-'. :
' towels and toxlet paper), and- sleeves, prmted ‘materials and ofﬁce supphes such as books, '
- "magazmes, brochures enve]opes, gummed tape, postcards, threc-nng bmders book B
S covers, folders, and penclls- various eatmg utensrls anc'l storage contamers such as dlshes, . : :
o - lids, snaws cutlery, knives, forks, spocns, bottles, _;ars cases, crates, trays, bakmg trays, -
.bowls mlcrowaveable dmner trays, "I_'V’ dinner trays, egg cartons, mest packagmg
. . piatters, dlsposable p]ates, vendmg platcs ‘pie piates and breakfast p]ates, emergency :
. émesis receptacles (1 é., “barf bags”) substantiaily Spherlcal ohJects, toys, medlcme v1als, '7 R
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| onger -and desi r abl y can stand at | east one cycl e of freeze and t haw. | f

"'--.-p055| ble this package shoul d be able to withstand .a mi crqwg,@bgnal

~-“incl udi ng dl SpPos

~ When for muM&%@8%78¢ hol ding wet foods, the containers of the invention
wicld surtably have the ability to hold a hot l'iquid, such as a bow of
~"soup,” a cup of -.coffee or other food itemfor a period of tine suffrcr ent. tor

41 .11, JuIy 2006 al | ow :consunpti on ore; ooI| for , n-one
hour. of ~ pur chgules, Sis#l caget FW%‘F§E§I§ om?}?pgg% ﬁb@h‘g r%/@f)roduct

o that will _be ki p){gﬁlﬁ&eﬁaﬂaaﬁafén&&thoﬁ;mjeas the soup i n-a-cup products o
“pol ystyrene netal s, ceramcs, and other materials. Merely by: way .of - .

© example, “it, i's Artlcles made from the present invention to can be -
‘ “manufactured int %é‘ oBitdlfer W Ehcaplbld bﬁﬂoﬁ}%(itﬁohteﬁﬂsmhmmnm @riesent |y

be made plastics;, paper, paperboard, possible. t nuf | L.ow ng, o
“exénpl ary, andz\remeetsm headling, Whils graintainipg s SFupumL o ge “B'aqnﬁ e usghﬂ%"%‘g |
- fast-food sajy Qgﬁt@reﬁﬂfglﬂle?e%n FARIMEORE Span thit ielcomginatis segeiredibayihead -

abl e an

nondi sposabl e food or er € “cereal " -
. boxes,  sandwouhoteven anipigal extergl é?ﬁ"%shgﬁ gfﬁg%ﬁg%ﬁgﬁﬁu%%,fo Ut not

~olim ted to, th Eﬁpc&%ﬁertoet?e%xtr%@ ghgle of ér&haumer.[he bentainar|shoudd, hbwekness
5 ‘Car ds;, t oys,. 100 | oween nas L l.di nq%tg c{)gu&e%,e f%@\z}g&,&t&gd bOXeS
m ke cartonsbe cﬁnﬂbIGtijpaﬁf%"tng’ﬁfaI“I‘i’@P?r "‘8‘8’6%‘?’? Hqi ner's erage carri ers‘-':
. (including, cgl?lt.wa P bed eaqhttﬂ.e\traeﬂaraamdmwmmwnerbefqremdale packagi ng. -
. ’sueh as’ bag or “snack foods, bags w th an open end such-as grocery’ fast :
- f-o0d" carryout "boxes, packagl ng materials such as w appi ng paper,. spaci-ng-’ = -
. material; carri errﬁe c@m,crmmmme dap:rhg}dtophtslnmrmlwpé%aﬂ |W@F'@§H‘ﬁcartons
“.. CUPS, french fry container bags t.hi. t a’ﬁreamtedry '
. “cereal box, FeFHY ¥4 S“ﬁ%ﬂﬁ‘ pi"‘é’?%gme%g BTG ’gdmégﬁ’?r?g?at&“%t card for
- products’ Wmmda aider (-:Hrtsial g ardistatiots) the QDW@FT ¢apedli the pemtenis gP dhg t9alezer

Cwaps, tiTe wra [ 2 hanh @RS hold BF refaiti (8 Bhtenth aps) a
variety of gtt&ﬁﬁ“étg cago |°eﬂ§%?% aH%ybars) §c(ans tape, .and waps -

-~ {in¢l udi-ng, but not limted. to, hardware itens, and toys), computer” ch| p

T,naga2|nes

o “paper, clot I’\’Vh?ﬁl@é?“f’]a'r‘% is igtepdsd 19 bf

L and boxes such 'aSOUHPPEYRENCH YA

- boards, support.. ‘rfréiﬁéﬁﬁ! %néﬁt&p%f bdoRinBls O 4G haemestrs uderﬁleo&adcmuemyf ood.:
‘products ‘'such as’lunch neats, office products, spetics towe pd t oi I et

§ paper), and redeptasie or vqssdl Hilizgd fﬁ&t%r PackAs g stoffIg; | pé'tprﬁ”%%’ SuC ig%s books, ..
taf(gz,tt e"iamﬁmﬁkpraeerodgemdab}eaﬂ@e(mcpemgcmus;pmtsmeehqmdag S
- bi nders boo sheet tubes tIB I i n‘ﬁg?%g%ﬂﬂf&n@%f"ﬁ%&‘és Wrappl ng

potato chips, ice’

ccream. salt, det ergent and notor oi I) mal ling for cosmeti cs-, “convol ut ed

. of spi ral. wound containers for vg &%ﬁm@éo%%ﬁt eé&h&ﬁn’i&@& fajp‘pgledﬁdedctgrtons S
boxes, confectloner boxes, .and

. boxes 1ids, pshfchued cﬁth:heltewmwbmasersfSudhs:'m@pfém@deﬁeﬁxla@g"': ji =r5§a“’%ases

-Cr at oS t g a){t?tenoq%létl;kg né,rsg ds partltlons, liners, anchor pads corner braces, comer protectors, -
\ ; o | c]earance pads, hmged sheets,rtrays;f ﬁlnnels, cushlomng matenals, and other ob_]ect used
in packagmg, stormg, shlppmg, portlomng, servmg, or d:spensmg an- eb_]ect w1thm a'_ :

. - centamer

, The contamers w1th1n the purvrew of the present mventlon can or can not be_f-- : T
| classrﬁed as bemg drsposable In some cases, where a stronger, more durable constructton _
is requu‘ed the container mlght be capable of repeated use. On' the other hand the_ |
'”eontamer rmght be manufactured in such a Way so0 as to'be ecenomlcai for it to be used'

' ,on]y once and then drscarded The present contamers have a composmon such that they B

s :




© covers, foI ders, and penci I s- ~various eati ng utensl I's and storage S ‘
~ cont ai-ners. such as dishes, bow's,:mcrowaveabl e di nner traysiy200%" d| nner‘_._

S trays, egg%?‘t’@ﬁ?ﬁ meat packagr ng . platters, disposable plates, vending
opl at es, pie plates, and breakf ast pI ates, ‘enmergency enesis receptacles

.7.'strong ‘or even mi'nimal external forces. In

- function f or W

o o (i.er, "barf bags' ),- substantially spherr cal- Ob] ects, toys nedi ci.ne vials;"
- 42 V\D 03/ 059756 11 July 2006 anpul es, ani mal ge %s{?r re rke%h IJms - model
rocket engi naandivetehdily diseeded op ANeYR awa:éaiafrnra?" ' an-endl ess-

. variety of othe ontai ner should be capabl & of hol dr ng its-."

~.contents, . %tvﬁge't&@?aﬂ“g"rﬁ’é'r@g%??. n mnovenment or - handling, while maintaini ng :

- Jits structural integrity and that of the materials  contadined therein or:

. thereon. This do%’%&}clé%"v%um@%cépbefQerﬂrabxﬂaﬁvmeozreﬁwavegrehtbr vargingt and

é$f‘e be desi. bI e. |n

sone cases fhickaessepdencnding mfheaml‘ailaﬁéﬁ'li’l*%mbé"r&?‘ih 3d

“peri shable. Jhg %%@ﬁrfés%ﬁut?'ﬁﬂ#ko@'usc@ﬁi&ﬁ%@ﬁ:acupqn@&ﬂﬁﬁlﬁeﬁmmﬁmmmaﬂg the
I C

was i ntended. “The necessarn\éﬁq%fg eLti g:s can. al ways b‘e._‘_‘
~ designed i ntimedddevhess drengh, di darabiilitys ndcor bplk aps; imppa: s JOF PRIl G The

~ contai ner Shtﬁmrﬂclglcapbehuﬁr Pioenp&,ceermeewmms@emmmmw ni ng
i ficlen

Lits T integr

the.t erm "c&ft
. rmaterials,
'__'.,cI assified &S

- such a way so_as

: period. of “tipe-to. SatJJF?Sf u{ \ded. use..
L1t Wikl be appnelelﬂbernmftfﬁéﬁhld@méﬁ“ pest P‘a'r“t“rs i P AUARE é‘ég‘” ze cont ai-ner
- can seal the,cont ant.smiabais Hieoabdues i prelibd.r onment s, and in-other: . -
€l rcumstances can rerel'y hol d or retain:the contents. The terms: "cont'ai ner"',

“or "containers" as used herein, are intended: to.include any . recept acte or '

ol ,‘vessel utili zed s a%,&ggﬁg&ﬁﬁk@@[ﬂ@@mg&ppbadhghe pﬂesqumw@pmsmn\gm@oea e e

-+ porti‘oning, or . di spensr ng. various of  pLe Q,_h‘ncl udl ng

"~ “bot h solids VaWIq f iticleRsy incl “&netpff’é‘t’ 'ﬁ’p CRERS {70 #fe %’(Tgé O?Qbr ora. L

~rshort-term Qfjcfes| 2Rt Medmutdeal qidpememtu&stamllyetmtlm PRTeYe %‘P@Mc‘?sﬂ’%ed n o

‘*conjunctron wi-th the containers T4 blﬁﬁhﬂ gghcv\nthrn
i st B A5 Bl Ak, SR D Riyefint

_ kS I'ne rds straws, -
" i'nterior pa(;-;kaMIaﬁtgglasuﬂm Jasenps:rmvtlesom alsp ibp aade ataﬂ‘fé‘ﬁ‘&?“ bfafh%“s&%ﬁ‘ﬁ'é‘l’ braces,:

~comer prot ect or cﬁ% r drﬁmmlfﬂl 'egﬁdissf'ﬁa@rllﬁ oftl{eax\é&hfrdmn&kﬁens@els ht oni: ng_‘ :
| €ct use

_)..Q
" (D

I.n packagi n ﬁtﬁorl ng. ﬁ?}fp "lqum_

- portioning, agg;egaremghwbrypealbpewnﬁr@ ad?ngBffé"d’tta {of fire rixfurctag e T

“.cont ai:ners. %@ingcﬁg}g}@wﬁé&ew of -the present .invention can or can- hot. be
g dr'sposabl e In sone cases; where a: stronger -nDre

" durabl e construction ‘is required, the contai ner - m ght ‘be ‘capabl e of o

. repeated use. Orrﬁélﬁaﬁ&dteﬂ‘méteﬁghn tnlnemoﬁ@rttvaiembasxmqh@dotwemm#@e@ be ed in.

L m,cal it -to. S then
- discarded. Fh’éwﬂr"lé’g’ewtﬂe(f‘tﬂﬁ‘t PR a0d. t‘i‘ol?fié é%“r?gg’é’ﬂ’t ‘?gircth g@gﬁcﬁ%gz? °t§£]h2§ 3

produced by tailoring. of the additives and additional processmg steps; employed
o composmon preferably contams at’ least 75%, at- least 85% or at least 95% or. more of :

: T natural or orgamc—demved»matenals by Welght of the homogenous moldable °°m9051t1°n B

_ The following examples are presented in order to more" specxf cally teach ] S
o composltlons and process condmons for formmg the themloplastlc starch eompos:tlons-
o accordmg to the present mvenﬁon as well as artrcles thereﬁom The examples mc]ude o

- various mix desngns, as well as vanous processes for manufacturmg thermoplastxe starch




11 July 2006 can be readily dlscarded or thromn amay I-n- conventlonal wast e

“ landfill areas as  environnentally neutral material.- The. 1185ty ®jogs W t h| n -

:_""--cool er. The preferred thickness for nost artlcl es is in a-range from about -
1.5 m"nto - ut2mmto about 6 mmpreferred. - Using:a mcrostructural

©the scope &0 bInsIfHcesent i nvention can. have greatly vary| ng

- thi. cknessesdependi ng ont he particular application for -which the articl e s .
~ ‘intended. They i be as thin as about 1 nmfor uses such as-in a cup. Inm
c-contrast, they cap be as, thi S ede e NG ok Blélks tof, and or.
 “bulk are |np6?1l‘%ﬂ§{“°%n§’lddé‘f‘%t§i§’8 5t %Q%@dpﬁ&tﬁﬁekge art cle.can be up to

: _about 10 CcM tAahekct@e. nore to act as a speci alized. packi ng cont ai-ner  or

. .engineeri ng aIOIOrOEWMBFMﬂmonmmOWdeB%SﬁSPENS}QNS ety of
':*_,artlcles i ncluding plates, cups, cartons, and other types. of contai ners oo
.and v ng mechanical properties substantlal ly sinmilar or even superl or to

their i . count er pgxdvipidfalrd A om convent i onal nat eri aI s, such as paper L
J.‘__-pol ystyrene foammtostmhgel | L I
6 gm of dry wood ﬂour [60 mesh soﬁ wood}

Test eharactenstlcs the th1ck stlﬁ' rmxture was ﬂat molded ina4"x 4" flat mold'_ o
- at a 10W PTCSSUre (between 2 and 3 ps;) to a thlckness of 3 mm The mold temperature was. o |
; | o ‘250 °C.25 grams of the mlxture was molded The test 1tem was both dry and strong aﬁer_ o .
g "."-,moldmg The sh'ength test was 9 (on a scale of 10 w1th 1 = reaks w1th httle re51stance ; o
: and 10 breaks Wlth Slgﬂ:f cant resrstance A styrofoam tray for meat = 8 on ﬂus scale'- - | |
'and a styrofoam burger clamshell box 5) Thls mlxture was to test a tluck mrxmre and: :7__-_“ S

©‘was detemnned that for a complete mo]ded test xtem the mlxture had to pre shaped into a_}

-ﬂat ;-oIch ShBCt abOut 2:: s q uare

: 'Examgle m:xture B
s gm 5% potato starch gel
19. 5 gm of 15% ¢ com starch gel _
5 gm of 80 mesh soﬂwocd ﬂour o .
. 0.125 gm bakmg powder [added to elevate the number of 0pen cells in the .

‘-='ﬁnalstx:ucture by mtroducmg a source of carbon d10x1de released by

- ‘heat and water}

B The ﬂat test [2-3 psi and 250 "C mold} 1tem was dry and had & large number of alr
in the cross linked test pad The strength test was 2 1ndlcat1ng that ftems molded from

- --celis
thls mlxture would be used for Iow breakage packagmg, such as shock spacers
Example mlxture C
16.3% 3% potato starch gel
- 5.9 % dry corn starch

a5




~ netal .and glass. The inventive articles can also be 'm_ad'é at a fraction of
-the cost of their conventional counterparts. The m ninal - cqstvulyszo%result

:_, of the rel WMOMBFYS5¢ nexpensi ve aggregat e which typically conprises a 'l arge
- percentagé of the nmixture and the mininum processing energy required:

" .product ‘itens can:be

. . organic- derlved

The -net hod of the present invention provides basic nmethodologiés which can -
‘be : utilized wit | ion and a basic mat eri al’ fromvvhlch
ﬂ/] M&,’%Sﬁ SE@\?%)dlfféﬁlf ng of the additives and addl tional " -

~‘processing steps Hﬁrﬁdydaabdgwecorrpo& tion preferably contains at least. 75%
at |east 85% or. iease from the mold - :
ﬁtt’ EISQ% Ei% dct?{op a&i‘odﬁ&%&}‘t’%ﬁld? jease from the mo

_ onpbgenous nol-dabl e- cenposr tion. .
_“The. f.ol 1 owi ng exm@hwomapmmswﬁwwtmﬂeﬁedmﬁ!ﬁté speci fical ly teach
“ -conpositions and process conditions for forning the ther m)pl astic. starch
,corrp05|t|ons according to the present invention, as well ‘as articles .

- .therefrom The emmaessn[ﬂ-élpsd@d %&d&g@molﬂ xembes@s@nggsmﬂm%otau ous

- processes for f‘tﬁ”ﬁudl nc'ﬁrjertgw 1 %%Blcgn ﬁ.,%;ugy ﬁ‘m&ﬁ&q&ﬁ;ﬁ&vﬁgul y2006

’:*‘__corrp03|t|ons Shee cont al ners, .and ot her -
articles of stmperfpashict yhxlestm\ﬁeE@gdre mp@tsscwmmmmmmo STARCH -

*gfﬁpfyrs'nﬂgfaﬁc 5% B .47 b rdb 16k efledte RferS 3 DPleinta ﬁabﬁhgboxg%;s ik om of
‘ : -would, as tmxturcC provxdc gocd shock protectlon [crush strcngth] IR S

o o ExamplemlxtureD ,

R IR 25% of a 3% potato starch’ get |

| R " 57%ofa15% com starch gel

- 17% 80 mesh softwood flour
- ‘i%lbaking pcwdcr e

: To thrs mrxture was addcd vanous amounts of natural matcrlal ﬁllcrs ina cﬁ'ort to, j':--' IR 5
| reduce the cost per 1tem In thls test group powdered calclum carbonate or. bcntomtc clay?f'._ - -
was added to thc potato ; starch gcl before mixing wzth thc com starchlwood ﬂour le At- - L
. Iow levels [up 0 5% there is no. cﬂ'ect on the strength or’ amount of entrappcd air pockets i ;_-1 '
| suggcstmg that low ]cvels of these two fi Hers arc appropnatc] At hxghcr lcvels thc basrc -
formulatlon had to be changed to accommodatc the chcm:cal and physrca] changes that the .

' -;-"ﬁllers produccd.

- Examg]c mixture E
| ﬁ. 10 gms of a gel mrx cf 5% potato starch & 20% bcntomte clay
o 6gms ofdrycom starch L
" 17 gms of 80 mesh softwood ﬂour
1 gm glycerol '
: -6 grams-of wcter -7'

Test charactenstxcs the 'ﬂ]le stiff mixture was ﬂat moldcd ina 4" 4" ﬂat mcld

| ata Iow pressurc [bctwcen Yand3 psr] to a thickness of 3 mm. The rnold tcmpcraturc was 7 )

46




6 gm of dry wood flour [60 mesh soft wood) Test characteristics - the thick.
- stiff mxture was flat nolded in.a 4", x 4" flat mold.  at gqljQWRpgssure =
(bet ween' 2WAHH®3738i ) to a thickness of 3 nm The ol d tenperature was 250

ST 25 grans. of the m xture was nol ded. The test itemwas both dry and’

f—".‘resr st ance.

"-'strong after nol di ng. The strength, test was 9. (on a scaIe of 10, with,

e i B A el RIS B

.- _burger. clans hetdmgbomestrébgm ta*dnwss Trivith umgh\msl dfentrarget] aix ;iobketsk Thisxgparof and

was - determnedthat f te rml test itemthe nixture had to pre-
shaped i nt o Brodpqtds h?rglat“&d d&@f)‘h? @'ﬁz‘ﬁrlﬁea’fiﬁ 24 B rtﬁ% 5 gin.

5% potat 0 St gehiiod of thkRUzH pﬂjdﬁce@h pﬂcﬁ&/et(iﬁmﬂug&hadh@ﬁgﬂgeh additigto eddu@f tes h

sof'twood- four ‘0. 125 gin baki ng powder -.[added to el evate the number. of
- .-open cells i et g8t f nahst.carcture by |ntroducr ng a source-of carbon -~ - -
~di oxide. rel eased by heat ‘and water.]. The fIat ‘test [2-3 psi and 250 C nol d] o

_":'.?1'-|tem was. dry and t_; @ﬂarge nunber of air’ cells in the eross-linked:- test
o pad.: The- st rengt s.2 indicating that itens nolded from :this

m xt'ure would be IGS%sf@ESVMaWM@E packagr ng, such.as shock spacers '

" Exanple hixture C 16, 3‘V 3% potato starch. gel 5.9 %dry corn starch 45 -

.~ 14% 80 mesh soft (ﬁmr‘? dcorm dry . baki ng powder ~ 1% gl ycerol [added
" t'o ‘prodiuce a: prodwgmstdfatmmmbﬁlwocﬂlthase fromthe nmold and to, pr oduce_ a. .
. -snoot. her- surface 190 t{@frftr shed product .] ‘The flat . test [2 psr a_nd
',250 deg C m)l d] stronger strength |ndex of 4 _ Lo

Test charactenstlcs the thlck mtxture was flat molded ina4"x 4" ﬂat mold at a.
 low pressure [between 2 and '3 psx} toa t.‘h:ckness of 3 mm The mold temperature was
‘250 °C. 25 grams of the mlxture was molded The test :tem was both dry and strong aﬁer .

. 'mo]dmg The strength test was 8 w:th a very hlgh level of entramed atr pockets '

 Exam p_ieG |

150 gms ofa 5% potato starch gel '
N 9 1 gms of dry com starch ' _

. 4.3 gms of 80 miesh softwood flour

| 'lgm'dfs'lycar,ol" R '

y _‘ ‘ Test eharactenstms the somewhat th:ck leﬁlI‘e was ﬂat molded ina 4" x 4" ﬂat
‘ BESET ".mold at'a low pressure (between 2 and 3 psi) to a thlckness of 3- mm:. The mold
SRR . 'temperature was 250 °C. 25 grams of the mlxture was molded The test 1tem was both dry '
.‘-'---and strong ‘after mo]dmg The strength test was 9 thh a hlgh level of entramed atr'
. pockets Thls mlxture is the strongest of the basm fonnula tests usmg a mlxture that was '
i . 'lthlck. The next: test was to use the same. basxe formula but Wlﬂ'l addltlonal water to allow. S '

o the ‘mixture to be ln_]ected asa thmner mix,

Examp]e H o
-15.1 gms ofa 5% potato starch- gel .

- 9.1 gms of dry corn: starch
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- structure

greater than mxture C wrth the same open cel | structure. Thrs nixture wi II

Call ow for \?oo%%qu%ger product, while still retaining the oqqr]ug;eidos
ens such as spacers.in packing boxes, e:.g., dinpled trayS‘

o to separate layers of applés in a packing box. This item vvould as:m xture.

C, provide good shock prot ection [crush strength]. . Exanple i xture D 25% )

of a 3% pot ato Smar@hcgebmeﬁ?s&ﬁ:wodétouﬂS% corn starch gel. 17% 80. resh - _
~.sof twood flour - % akr g powder To this mxture was added varrous am)unts.

.- of natural rraterrﬁmgr"fef rsin a effort to reduce the cost.per item In:

‘_thr S test group ﬁ%@f@dteﬁm cium carbonate .or bentonite. clay. was added to’
: “the potato starch gel "before. mixing with the corn’starch/wod- fiour mox. At
.. low l.evel s [up to 5%there i's no-effect on the. strengt h or. anount . of" :
' “entrapped air poqlgﬁtcﬁmcter&ﬁgga&tﬂun@rhinaureIv\casvﬂdltmmkieéunﬁ4"tih‘§'§bltmb‘at#i | ers.
“-.are appropriate] hi sr C ad 1 chan ed
 to accommdaf¥ Wé“’%g@ﬂ? Faaﬁ ﬁ t‘ﬁ‘éﬁ é’%ées 't SR lv}eggs ° __
-~ produced. Exzssmstezsr@mhyafahﬁmxtuwwg;mmf megwlmnwasd:bﬂmmmngﬁear ch &

P
20 /0 bent oni ,trﬁolgglngy‘l'he strength test was 9 with a high level of entramed air pockets The addmon.- .

of more water allowed the product to £ill the mold more qulckly theteby producmg a .
product thh strcngth smtlar to styrofoam (me ﬂnclmess standard productlon) 'Ihree- Lo
mllhmeter thlck trays were made by moldmg for various ttmes between 3 and 5 mmutes at N

| -temperaturcs between 300 and 3‘75 °F. usmg the fol]owmg fonnuiatlons Satlsfactory.;“ o o

»products were obtamed

_._Ex p!eI]-. ' e "‘.; -

10.8 gm wood flour [6020 grade] LR

. 232 gmcom starch. - L - o
_ '418gm5%pre-gelledpotatostarchmwater' o
: -12 gm 20% bcntemte clay slurrylnwater P

n Ex pleJ
‘ .10 8 gm of wood flour [6020 grade}

_ '23.2gmcomstarch o
- 41 8 gm of 7- 5% pre-gelled potato starch in water o

2 mm th:ck tmy were molded at vanous tunes between 45 seconds and 2 mmutes

- at temperatures between 350 and 450 °F usmg the followmg formulatlons Satlsfactory
products were obtamed ' : L S
gle K PR
| : 10; 8 gm wood flour [4025 grade]
23 2 gm comn’ starch

' “33gmpotatostarch . |
. 418 gm 10% pre—gelled potato starch in water
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6 .gins of dry corn starch 7 gins of 80 nmesh softwood.flour - 1 gmglycerol-
6 grans of %§975ﬁ - Test characteristics the thick stiff rpl)gtlg,r@owas flat -
' m)ldedlna flat nold at alowpressure[between 3 psi].toa.
" thickness of 3.nm The nmold ‘tenperature was = WD 03/059756. 11 July 2006 250
'T. 25 grans of the m xture was - nol ded. The test itemwas both dry and .
‘'strong after noldi ng. The strength test was 7 with a high-level of:
- entrained air pockets. Th| s type of product is hard and has a high degree
~+.of “strength for @é@’-‘%‘%—a primary package. The i.nclusion of the cl.ay
““produces . a. produqbs\@ﬁ\hocm{glaeﬂﬂomyedemh in addition-to reducing the  unit -
cost. Exanol e ‘F 163 gins of a 5% pot at o starch gel 5.9 gins of dry corn .

.. starch 3.8 gins & TR ftwood flour | gin of glycerol Test :
characterlstlcs 31t &thbehmm Xt ure was flat mol ded in a 4" x 4" flat:- rrold

"f.at .a llow pressuie geween .2 and 3 psi]-to a t hi ckness of '3 m”m- The nol d
: terrperature was Ans of the nmixture was nol ded. The test - item

- was ‘both: dry and.ﬁmrﬁﬂﬂ’m%ﬁegellmbdhmgtarcﬁhewmrrength test was 8 with a very-:_"

-~ hi gh level of entrained. air pockets. Exahini'e G 15.1 gins of.a 5% pot at.o

.-}.'-*.,starch gel ~9.1 gins-of .dry coin starch 4.3 gins.of 80 mesh softwood flour o
L :  These trays (m the above examples) have also been coated with a thin ﬁlm of food Lo

: grade po]ymer and/or food grade parafﬁn wax A speclﬁc aspect of th:s product is the; N : { S
oo 'observatlon that the addmon of components 1s very 1mportant When the dry mgredlents .
G -'such as corm starch and wood ﬂour are added to the potato starch gel thhout premlxmg'. o
) \ R i 'mto a homogenous mlxture, the product suffers 4 dramatic reduction in strength and will o
R '.not spread evenly in the mold producmg Open voids and unﬁ]led comers The observatxon . |
of spec:ﬁc addltlon was seen in a dozen or. more ‘trial mlxtures that used a dtﬁ'erent order_- o
s of mrxmg of. components. In addrtton the surface of the molded product can be rough Vs - ' 7
N .:the smooth surface of sequentlally mtxed products ‘More recently the produet was tested__ PR
_ | 1n a three dtmenswnal mold, usmg classw compress:on moldmg techmques, ;e heated_
o -'mold with a constant pressure apphed dunng the process T these test the requtrement for '7
> ‘o a spectﬁc order of rrnxmg was also. observed and when this- order was not observed the _' -
- finished product suﬁ‘ered sngruﬁcant prob]ems, mcludmg 1ncomplete product spread o
-'durmg the moldmg process reducnon in smoothness of the molded product and a o

E reductlon in strength as measured by class:c peneh'ometer methods
Ex p]eM o

1 Forrn pregel]ed paper potato starch suspensmn
57, 5 g potato. starch 8.5% S
o 43.2g recyc]ed paper pulp 6. 3%
575 g water: 85% R '

Add components heat to 60-70 °C (1deal) 65°C w1th mixing on high speed w;th a w1re
e whlsk to fonn gel Once gelled it isa stable gel that can be cooled reﬁ-tgerated etc, but

: not frozen
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<.~ to a thickness o

1 gin of glycerol Test characteristics - the sonmewhat thick mxture was _
+ flat nol de‘googm 4" x 4" flat nold at a |ow pressure- (betvyeqm 2086d 3 psr).
. 17 The nmold tenperature was 250 g granms of -
.. the mxture was rroI ded The test itemwas both dry and strong after

ol di-ng. The strength test was 9 with a high l'evel -of entrained air’
pockets. Th|s m xture is the strongest of the basic formula tests ‘usi ng a

m- xture. ‘that “‘was “thick.: The next test was to use t he same basic. fornula

-",but with addr ti ohaPrematféﬁfOtllowmgmtﬁﬂalsthe m xture to be injected as a,

‘t hi nner . Exarrplggéjgo‘é%gélgmﬁ%amg%wot ato starch gel 9.1 gins o_f dry; I_" |

o corn starch 47. WD gins” of 80 mesh softwood flour -1 -gm

- glycerol' 4 gns ofr MZ%EPQ@@@W}I 2006 Test characteristics - the thi nner '
“om xture was flat r ?g 4" x 4" flat nold-at a I ow: pressure -

' _(betvveen 2 and 3 psi)°fo a thickness of 3 nm The nold terrperature was ';250

- C.. 25-grams of. the‘omkmmgalenmnmrﬂed The test item was both- dry and-

__'_strong ‘after .nmolding. The strength test was 9 -with a high level of -

'~ entrained.air pockets. The additi-on  of nor € water allowed the product to
“fill the'nold. rm%eA«tﬂrhqnt@gynousmmoyfmmmhewrrbmequﬂmgth

simi-lar to 'styr oduction).:Three mlli rret'er
, y %ﬁ%&%ﬁm&ﬁ&aﬁﬁﬂ%&&%ﬂw §lae9ci )

~thick trays wer or- various times. between 3 and -5.ninutes -
- at tenper aﬂwwwéﬂﬂm@%@@e%@@%f@@%%@%wq‘@w@w ng formil ations. -
‘Sati sfact ory products were obtained. -Exanple 1..10: 8 gmwood 1 qur - [6020 :
grade] 23.2 gmcornstarch 41.8 . m5% pre-gell ed .0 vvater 12

" gin 20% bent oni t4e Pigeanixiprg intgmpld Wi?%@ a@(éﬁ%ﬁ?l“b 95+ to (’Qﬁaﬁgfg gﬁ@dg?‘l our - o
RE | 6020. grade] Z@Ogetghd},@aaﬂmptar ch-41.8 gin of 7. 5% pre-gelled potato B

starch in water 2 mm thick tray were nol ded at varrous trrres between 45 -

B 'l_seconds and 2 mnutes
- ‘ 5 Coatmg Especaally hko PROTECoaT 66]6]3 by New Coat, Inc, commerelal

bxodegradable, acryhc based FDA approvcd for food .
Exaurizs omrmslmzb-moﬂrrmmrmsmcn Suspensions

Ex ple N : .
1. F orm pregelled paper potato starch suspensxon

- 57.5gdry potato starch 8 5%_
" 42.31 grecycled paper pulp: 6.2%
5% g_waten B3%

Add components in a mixer, heat to 60-70 °C (1deal temp 65°C) vnth mlxmg on )
‘, - low RPM thh a w1re whlsk to form gel When the paper. pulp is dlspcrsed and as tho'.: -
= tempemture begins to rise (above 30°C), the RPM of the mlxer 1s incréased unttl the"- :
‘maxunumum RPM is reached. The heatmg contmues unt:l the tomp reaehes 65°C At thlsj

ttme, the mixture is a homogeneous gel suspensxon “The heat is turned off’ and beater i

N heads changed to- classic dough hook and speed is lowered to 10% of maxunumi " o

' (KltchenAad®) Altematlvely, for smaller batches, see for cxample step #2 below, the '
E 1 mtxmg is done by hand Once geI]ed 1t is a stab]e gel that can be cooled reﬁ1geratod otc

but not ﬁ-ozen




Cat terrper at ur es bet ween. 350 and 450 F usi ng the foI | owi ng for rruI at| ons.

o Sati sfacto p%ycts were obtained. Exanple K 10:8 gin ququf}ng [4025.
- grade] 2 (Oﬁ orn starch 3.3 gmpotato starch 41.8 gin 10%pre-gelled:
" ‘pot.at o starch in water:-48 Exanple L 10. 8 gi n wood flour [4025 gr ade] 23.2

. gmcorn -starch 3.1 gin potato starch 3.3 gin bentonite clay 41.8 gin of

-starch gel, without

10% pre-gelled potato starch in water These trays (in the above exanples) .
- have al so been ¢ ed W|t thin film of food grade polyner and/or food -
.+ .grade paraffin waé;‘ r}?l?m'agsmate lsg} this product is the observatr on
~“that: the addition: oisgompmﬂant(spccsraueﬂ;lorhﬁmtant When. the dry : :
|ngred| ents, such (a rhch and wood flour are added to the pot ato
%F 5#‘?‘5: into a hom)genous m xture, the product. :
- suffers a drarratlc gegu&hlsﬁrchl n strength and win not spread evenly in. the .
ol d, producr ng Opgaggl\ﬂgl ds. and munfl Il'ed corners: The observation of o
- “specific additiorf® BRI A0%en or . nore trial nixtures that used. a

- different order of mxing of conponents. in additi.on the surface of the

nol ded prodict can ough vs -f bdcfibd pholi xed-
products. Mre rz’*céﬁﬁll?mo WQHSD'P'E" f{?&%%ig{ﬁé}%gg) 9@?@%& di. ng pr OCess,,:‘-

-:i._"f_reductr on.in &ﬁ&@ﬁaﬁﬁ,&ﬁﬁ wjfh a&wglnbbaked:xp-rqndmtsmaﬁdhﬁ iﬂmﬂsﬁéﬁ radicas; -

. conpressi-on nol.di‘h

""-'.'suffered Si ggqrv ﬁﬁ dt% di'ng .inconpl ete product spread a
‘speci-fic .ord was P56™6 Served and when this:order Wis -not

'_-";-‘observed the nold vvrth a constant pressure: applied: during the process In '

Uhese: test Lhe r%qi*lagee%ﬁmre n‘PmelH (?0-531%%9& fixIeNRisonebC (Bdar215%6) fog6e assic

e eat ed reductron in strength, as S
: '_"_neasur ed by cl asgnsecprohétdpaiﬁéf@r et hods 575 g wat er: 85% Add corrponents
“heat to 60 70C(|deal) 65C Wi t h mi xi ng on hi'gh speed vvrthavvrre not :

-_frozen 1 Formpre el l'ed paper potat o_st ar. 57. 5 tato'
[ starch: 8.5%: ogtings crppsaally Jiks R FFCET gﬁgé‘t oat, In¢, comn%m&? R
s o - ' brodcgradab]e, acrylxc hased, FDA approved for. food o -_ .

The followmg examples and formulas work W1th both the compressnon moldmg -
" process and 1n_|ect10n moldmg processes ‘to; produce strong products as measured by i
- i:_‘ pentromcters In addmon, theSc examples and formulas produce products wnth tlucknesses. o

betwecn 1 5 and 3. 0 mm, for examp!e thlckncsses of 1.5 mm, 175 mm, 2.0 mm or 3.0 :

- AT Llst of " - . _ ”.Weight‘in 'grarus‘mixed.By;FonuulaID'#_
: Ingredlents ‘ AL - - o - P: Q R__ --
| B , 4025woodﬂour N o - -1:_4.‘_8‘_ Sl 48 - .' : 45 5.0
. {Potato starch .69 | 59 65 | 72
[Comstarch | 83 | 93 | 78 | 86 |
{paperpulp . - _ 22 | 22 | 21 1 23 |
: O%Potatostarchgol [ es [ 2997 [ 31 | 289
 [Tosiwi Molded 7 I U T X
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At this: Orn

'eI' Once gelled, it is a stable gel that can be cool ed, refrigerated, etc,
" but WO 03/ 9 Prenmi x the following materials: ~92.3 gl\(pgg@oﬁgour
.- (aspect o?;r?;?g '132.7 g potato starch 159 g corn starch.-to’form '
hormgeneous m xture 11 July 2006 3. Add honpgenous mi xture of wood ‘and

.starches wth-the pregel ' ed paper potato starch, mix with. a dough ‘hook
- .mixer on | ow spedthcitapdificting livte m@egbwlﬂélﬂaﬁhsﬁﬁﬁ“@ét%ﬁ%t O %f riger at ed,

" et¢, but hot fr. z JoNE w2faigh tand_bake at
©195225.C (uaPé‘éE? E’S"“ﬁ?"‘F{’)’?ﬁ@%ﬁgdg’gmé@é nd e?m'a‘sk al 35) aSI%Ooatl g,
~ -Especially | bdfﬁe;ﬁﬁﬁﬁﬁitpaﬂftoeﬁmmbﬂemhwwdbﬁ angenc; - conmerci al , S

- bi- odegradabl e, acrylic based, FDA approved for food EXAI\/PLES G: ARTI CLES

"FORMED FROM' PREGELLEDPAPER STARCH SUSPENS ONS Exanpl e -N:1. Form.pregel | ed

- paper potat ﬁ[dﬁt&' L,II bprBllbl o 57.5 ¢ Wﬁhtﬁ@éﬁh@mﬁ&dWFom&lﬂ%%Z _1 g -
~..recycled pa‘Lil 629580 g WateT T $53% Ader conpgnent.s fn a -mker, =

- -heat. t 0 60- o=+ Uai tenp 0:)\,) Wt XTTg orf Tow RPMTW T @ wrg whisk
- to.form gel ef paper—put P S U| S er@-pa ‘anqgas The . tgnperat pre

> .begl ns to.r sté“tpi]ﬂgu 30— t:.c RPivt of utgdn XQr 1g 1 Cr_;eas_:e,l'unt_.li the .
maxnnurrum PDRWlt Whgd' .-Tbe ..;_at; e t,uuhlélue* UTgtal e teWms‘ 65C. -

oS get blia,per STOmT - Tihe Neat < i s
“éiléS’B'i q %lggn ook dr,rd_'_'.s‘p‘e‘gj_ is

“"furned .of'f Fﬂ% er m"'ad
. lowered.- to {1 Batatpslar :

S—Eraf gcdt
: : e — K eRerAd(r)— AftrernatTyet y, T sTet| er - 3
.- batches,  sep_for_exanple—step-#2-betov—the—i Ui s—dome by tang. - Once
- gelled, it MM&]E@ gel—t-hat—ecan—be pu%?;tﬂ,__ I%mwm ated;[erT,—put not -
.. frozen.. 50 \i@"&s?sesfﬁ"ﬂ%‘é 2. Premx the f| Ld-gu# Nd. naterifats: ‘418 g wopd f.1our
)( as’pre,c,t"r,.atlo 1: 4 or Iess) 6.9 g potat &dg aLeh’ 8.3 ¢ cqrn st,arc’-h_ A L

] 'sfdf.‘ln dients T R weﬂ’tmgrmsmIXﬁbypomUIam#

A dosvweed i . —35 56 35 '

Potato starch . . e o620 | 105 66 .
[Comstach -~ 61 [ 103 | 65
paperpulp - - - oo 18 .‘--3.0 19. -
O%Potatostarchgel ' Lo ) 276 0 4'6--76;-' 294 '- =
. Totalwt.Moidcd ' T | 45 1 76.0 - I 48 -
'Ih:ckness‘ofMold o K ' 2mm. | 3 mm. 2mm

,":  -~§ .. -'st fin égiems- T 3 We]ghtljramsmlxedbyFormulaID# -
L e W 2 S0 2 i B

i woodflowr | 4.s_.’_:- 1 8,2 547,. |
. [Potatostarch - |69 _.,11.‘8_.:._: __ 78
| Comn starch L S I NP RS R
“Tpaperpulp - o 18 4 31 i3 20_‘ 2

10% Potatostarchgel -~ - 299 1 51.0 338‘ ,' —

S Tot.al.'w-t.Molded R — 43 7 740 5 .
[ThicknessofMold | 2wm. | 3mm.j Z.mm- -
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to form hompgeneous nixture 11 July 2006 3. Add hompgenous mixture. of wood

- dough -hook ‘m xer on
- refrigerated,

- and starch%gﬁosg%@g of the pregelled paper
| ow speed. This m xture is stable and can-

4. . Plrace mixture.into nold (50-55 g) and bake- '

“but” not frozen.

pot at o starch”myggogth a .
be -cool ed- or

< at 1195-225 C (ideal-215.Q far. 60— 90 seconds (ideal 75 " Q5. Coat i ng:
- 'Especi al |'y |]]dgt o REEE] _ Mmsémmd fagpula D # -
"©- bi odegradablie, -acrylic based; FDA aoproyé‘d-lf or_[¥ed., The follbw ng 'exarrpl es
+~and fornul as| work with both _the conpresgi on nolfing_-pkocess pnd injjection
- “mol di ng pr ocleggwoodflgwr oduce st rong producB$ as| ne@3ured by bentroneters. .
. I'n’additi on,{ iokgsgarexanpl es_and fornul ag p6dduce ptéducts with thi ckhesses
.. between 1.5 emﬁnamﬁhmn f or exanpl e, thilckpesseg 0831:5 nmm: 1} 75 nnn, 2.0
nunor - 3. 0 Yireper@uipel in erns mxed. h Fognul p 188 Iy edienf SOPR 14025 - -~
. wood fl our - 'y.{u:g&t&s:ﬁc}ﬁ ). Pot ato starch’ 2986.9]54986.p 7.2 (orn starch 8.3
. j‘-937_886,,-arut 2,2?%2123. ' N A A P -

0w [Totalwt. Molded .~ - 444 740 |

" { Thicknessof Mold _ * "2 mm, 3mm.| - o

The anBl‘lthIl has been described thh reference to various speclﬂc and prcferred HR

ER a embodtments and techmques However it should be understood that many vanatlons and L
.'.modlﬁcatlons w:ll be obv:ous to those skllled m the art from the foregomg detalled' e

e 'descrlpnon of the mventlon and may be made whxle rema:nmg wﬂhm the spll'lt and sct)pe'_

< of the mvcntmn




10% Pot at o starch gel 29.929.93128.9 Total wt. Ml ded52.152.151. 9520 51 WO

03/059756 11 July 2006 Each nodification listed in the aboyg J%l@tﬁo%i s based
on what works best for a specific flexibility and/or nmethod of “nol di ng. For

exanpl e, as you change the concentration of potato starch; the flexibility
wi | | change. VK}éi ok of Wight in grans m xed.by Formula ID # In dients .ST
4025 wood flours. 4. 8 Potato starch9.66.9 Corn starchll.68.3 a er ul 3.12.2

10% Pot at o st arch Q%kdb@s%ﬁfoﬁninﬁ@%de%da%hﬁk@ﬁ:ﬂ%ﬁ_ﬁ%ﬁgsiﬁg:”m . Thickness
g

of Mol d(deeper 2 mm sides than # List ofln di ensWei i ngrains m xedb

Formula 1D # {d) 1U- Rhhfg adBelt il s0ipiediatd <83 pR-RAF Roduslddigih - 6. 210. 56. 6
Corn starch6.110.36.5 er ulpl.83.01.9710% Potato starch 127.646.629. 4
approximately 2.5-15% potato starch by weight of the pre-gel, and

approximately 75-97% water by weight of the pre-gel such that the pre-

gelled suspension is maintained at temperatures between 0-60° C.;

(b)  mixing together wood fibers or wood flour having an aspect ratio between
approximately 1:2 and 1.8, a pre-gelled starch suspension produced from
approximately 15% corn starch by weight of the pre-gel and
approximately 85% water by weight of the pre-gel, and a native starch to

“form a homogeneous mixture;

{c) adding to the pre-gelled starch suspension the homogeneous mixture to

form a final homogenous moldable composition; and

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

biodegradable material.

2. The process of claim 1 wherein the native starch is corn starch.

3. The process of claim 2 wherein approximately 50-70% by weigﬁt of the

homogenous mixture of corn starch is added.

4. The process of claim 2 wherein approximately 57-65% by weight of the

homogenous mixture of corn starch is added.
- 5. “The process of claim 1 wherein the native starch is potato starch.

6. The process of claim 5 wherein approximately 5-60% by weight of the

homogenous mixture of potato starch is added.

7. The process of claim 5 wherein approximately 15-30% by weight of the

- homogenous mixture of potato starch is added.
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Total K t, Ml ded4576. 048 Thi ckness of Mold2 nm 3 m®2 nm List of

i ngredi entsWight ins mxed by Formula ID It V-1V-2V-3 4425, 6
flour4.88.25.4 Potato starch6.911.8:7.8 Corn starch paper pulp”1.8 3.1 2.0
10%u Pot at o star ch gel 29.951. 033.8 Tot aI wt. Mol ded43. 474. 049 Thi ckness 01

Mol d2 mm 3 200 I st _of. ingi'edi ent s\Wei ght

I n grans m xe by Forp\érr%% gﬂo%%ygéf\k}%d %lg pegl-lfcloglﬁpﬁn%% pot at o
starch6.911.5 rn 23,3 per 1.83.0 1 Pot £ tarch el 29.849. 8
Total wt. Ml 8@3 isoﬁgfl geleﬁé)ggergkj S&?’eﬁﬁ’% Z”%Iﬁ%/ésntion has been
described with ref papiedaoterpeiatuss epehiigpoand . preferred enbodiments

and techni ques. However, it should be understood that many vari ations and
t hose, s | ed.in rt fromthe

nodi fications I I ous
‘foregoing det Q’ I eda‘Pde ﬁfetﬁr? §?Ii)egtpal’?1'e°’tai“§\ﬁ@fﬁef‘%?f‘% 9mPye made while
remai ning W thin thensgehédut miEre:eRBRing at RastiiDd IFBYLE B #68Y flots

having an aspect ratio between approximately 1:2 and 1:8 to form a

homogeneous moldable composition; and

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

biodegradable material.

9. The process of claim 8, further comprising adding a material selected

from the following list to the wood fibers to form a homogeneous mixture:

(i) waxes, fatty alcohols, phospholipids or glycerol;

(ii) approximately 0.5-20% water by weight of the homogenous moldable

composition;
(iii)  baking powder;

(iv)  mnatural earth fillers, glycerol, clay, bentonite, kaolin, amorphous raw
products, gypsum or calcium sulfate, minerals, limestone, or man made

inert fillers; and/or

'\ cellulose-based materials,

10.  The process of claim 9, wherein the cellulose-based material is

methylcellulose.

11. The process of claim 9, wherein the cellulose-based material is

ethylcellulosc.
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11 July 2006 W claim 1. A process for formng a bi odegradabl e material by

conprising: (a) formng a pre-gelled starch suspension, "tRhg nggl
produced from approxinmately 2.5-15% potato starch by wei ght of the
pre-gel, and approximtely 75-97% water by wei ght of the pre-gel such that

the pre- gell S ens| 1S Jmai ng ai ned te ratures between. 0-60 C. ;
() hixi ng.tobbe heranRs P, ofo oy M, NehiGha e SIRATEGHIH sBRARR i

bet ween prpwieo xframt pyoxinaelqa s A5&, s@rdd By GRlighe dorSthar sib-g8lSqp@ngbmn produced
from approximately 15% corn starch by wei ght of the pre-gel and

appr oxi n¥RPEIXImEsly, S 6 efwater byhweight of the homegenens meldable comapasifienst ar ch t o
forma honpbgeneous m xture; (c) adding to the pre-gelled starch suspension
t he honobgeneous mixture to forma final honbgenous nol dabl e conposition;
and (d) nol di g t HEhehproge ndudaifD I8¢ aftlefei Alg prd-delled sidhh sidpadsionoisf or m a

bi odegradahl e material, 2. The process of claim1l wherein the native starch

i s corn RPSYER from approximitedy 95 o starelt andAramm appseximately Wha-Frad %I Wateso- 70% by
i ght a9 j t h i dded. 4. Th
wei g Oﬁy\ﬂrﬁlghto‘?, &gg%umné%lgg%g%&{d&ys arch i s adde e process

of claim™2 erei n approxi mate wei ght of the honobgenous

m xture of corn starch is added. The process of claim1l wherein the native
starch is potato s,[];arch. 6. The process_ of claimb5 wherein approxi mately
5-60% by wei gﬁr of Fheperocesy, pf a8, mibgrein dheoprergsiled starghasuspensionaiided. 7.

The pr o« ' 'HME@;E kI I e - 309 \é\ﬁ!;g‘g f. ¢t he
homgengﬁgﬁr%ei?ﬁﬂpgbga‘oﬁpot at%'bjgt0 Z?@ﬁ%gfzgﬁﬂérﬁi@ﬁ%?f%%?ty 0%1 .OfA process

for forrthepreegebi odegr adabl e material conprising: (a) fornming a pre-gelled
paper starch suspension, the "pre-gel", that is nmaintained at tenperatures
between 0-60 C.; (b) (c) adding to the pre-gelled paper starch suspension a

dry or.danp, 1shonegengeuss BF tidin s ARERIN %R &P Stk HORRpddsRG s OF wood

fl our
produced from approximately 15% corn starch by weight of the pre-gel.

16.  The process of claim 8, wherein the pregelled paper starch solution is
produced from approximately 5-10% paper pulp by weight of the pre-gel, approximately
5-15%, natural starch, and approximately 75-90% water by weight of the pre-gel.

17. The process of claim 8, wherein the starch is com starch or potato starch.

18.  The process of claim 17, wherein corn starch comprises approximately 4-

18%, by weight of the homogenous moldable composition.

19.  The process of claim 8, wherein the starch is a mixture of potato starch

and com starch.

20. The process of claim 8, where_in wood fibers or wood flour comprise
- approximately 11-24% of the homogenous moldable composition that contains the

- pregelled starch solution,
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havi ng an aspect ratio between approximtely 1:2 and 1:8 to forma
honogeneous nol dabl e conposition; and nolding the honbgeneqysy,fpiodgbl e
conposition with heat to forma biodegradable nmaterial. 9. The process of
claim8, further conprising adding a material selected fromthe follow ng
list to the d fibers to forma honpgenepus m.xture: (J) waxes, fatty

al cohol s, ph\ggg‘hol :r%f #E°5F 8;‘]0391?3? o#j;Wlﬂq??I? borsdi %I‘W%@-"?ﬁ%’%t er by
vei ght  obpproemBeRODEIR by e 3P kiR honBeRss hdddkbld ddnpbsiRak tHagcqenser ; (i V)
natural earth fillers, glycerol, clay, bentonite, kaolin, anorphous raw

pr oduct sthegyeselied rnepercsiarel solation) f at e, minerals, |inestone, or man nade
inert fillers; and/or (v) cellul ose-based materials. 10. The process of
claim9, wherein the cellul ose-based material is nethylcellulose. 11. The
process of cl2d.m 9Therprecdi Bf tlatn GelvheteRS@Be Ra5E dibBR IR MRH ficlr have an
ethylcellul ose, 55 11 July 2006 12. The process of claim@8, wherein the
pregel | e?fPEF&Ftion Widii todemgtopf hesweep approsiatitely bhanpproxi mat el y 2. 5- 15% st ar ch
by wei ght of the pre-gel, and from approximtely 85-97.5% of water by

wei ght of the honpbgenous nol dabl e conposition. 13. The process of claimS§,
wherein the pt¥e- geTheepraear of SaBPSNSha@Nfikther RHM CusifgO fBrexpiae Ol mat el y
2.5-5.5% starch and from approxi mately 94.5-97. 5% water by wei ght of the
'honogeno‘f?@brﬁ‘iﬂuﬂﬁﬂ{@teéﬁﬁ%g’itgih@aﬁﬁo mald tpbiodgesmdakle meferigl. ai m 8, wherein the
pre-gelled starch suspension is produced from approximately 2.5-10% pot at o
starch, and 90 to 97.5% water by weight of the pre-gel. 15. The process of
claim8, wherZin tTe poesgef digich 33, arlekeis HRRREASIOAs b&wed fpus@dattiyom

appr oxi r’@é\gl.y 15% corn starch by weight of the pre-gel. 16. The process of
claim8,“WH¥rein the pregell ed paper starch solution is produced from
approxi mately 5-10% paper pulp by weight of the pre-gel, approximtely
5-15% natural starch, and approxi mately 75-90% water by wei ght of the
pre-gel. 17. Zbhe [Fheqeses0sf ddimi 4 wheraiithe diest dsbetosthaldahe bisdeeadablet ar ch or

pot at o starcq.. .
) matenals is between approximately 150-250° C.

26.  The process of claim 8, wherein the pre-gelled starch suspension is

produced from approximately 5-10% of potato starch.

27.  The process of claim 8, wherein the pre-gelled starch suspension is

produced from approximately 7% of potato starch.

28.  The process of claim 8, wherein the pre-gelled starch suspension is

approximately 8% of potato starch.

-29.  The process of claim 8, wherein the pre-gelled starch suspension is

produced from approximately 5-10% of paper.

30.  The process of claim 8, wherein the pre-gelled starch suspension is

produced from approximately 7-10% of paper.

31. The process of claims 8, wherein the pre-gelled starch suspension is

produced from approximately 8% of paper.
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18. The process of claim 17, wherein corn starch conprises approximately 4-
18% by weight of the honpgenous nol dable conposition. 19. jThepipgess of
claim8, wherein the starch is a mxture of potato starch and”corn starch.
20. The process of claim8, wherein wood fibers or wood flour conprise
approxi mately 11-24% of the honbgenous nol dabl e conposition that contains
the pregelled starch solution. 56 11 July 2006 21. The process of claim8,
wherein the wopd firhergodts bf @lim NNPRISA th8ARE-BXIIBBLY sdspbisibiPYs Wei ght  of
t he honogenous nol dabl e conposition that contains the pregelled paper
starch sBroge¢edrfronpapprotimatslyddeetpapér. cl ai m 8, wherein the wood fibers or
wood flour have an aspect ratio, width to |l ength of between approxi mately
1:2 and 1:4. 23. The process of claim8 that further conprises using
pressure in 8Rnbi MA¢ ipestesy ofklafh MRLIRRN hd freatieosrel dudphisidl @degr adabl e
material. 24. The process of claim23, wherein the pressure is between

appr oxi nBfodyged ftom spproximafely PRSSHr efovater. of claim 4, wherein the heat used to
nol d the bi odegradable naterials is between approxi mately 150-250 C. 26.
The process of claim@8, wherein the pre-gelled starch suspension is
produced frons4apprThé pedcedsyod clhiospfwiadiatie Srapslird sttch ThPeiQCcass of
claim 8, V\,gergi n the pr,e-glel | ed starch suspension is produced from

appr oxi nfedispd FospPpRximately $8%rafateps. The process of claim 8, wherein the
pre-gelled starch suspension is approximately 8% of potato starch. 29. The
process of claim8, wherein the pre-gelled starch suspension is produced
~from approxi nift el yTie pofesfofpepal 3, Hherelihehd poRcaged Glarél SisferionMier ei n t he

. pre-gelled,starch suspension is produced from approxi mately 7-10% of

" paper-. ﬂ?d“ﬁﬁ‘zﬁﬁll’&?@%“%aftelﬁIgé%t?ﬁwat,ef-v\her ein the pre-gelled starch
suspensionis produced from approxi mately 8% of paper. 57 11 July 2006 32.
The process of claim8, wherein the pre-gelled starch suspension is
produced fromdGpprhd pratess yf S4moOR, WhgIEh. approximately 10% of wood fibers are

added.

37. The process of claim 8, wherein approximately 7% of wood fibers are
added.

38. The process of claim 8, further comprising adding potato starch to the

wood fibers.

39. . The process of claim 8, further comprising adding corn starch to the wood
fibers.

40..  The process-of claim 8, further comprising adding potato starch and corn

starch to the wood fibers,

41. . .The process of claim 8, wherein the pre-gelled starch suspension is

maintained at temperatures between 0-40° C,

42, - A process for forming a biodegradable material comprising:
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33. The process of claim8, wherein the pre-gelled starch suspension is
produced from approxi mately 80-85% of water. 34. The procesg jaf, 2pbgi m 8,
wherein the pre-gelled starch suspension is produced from approxi mately
83% of water. 35. The process of claim@8, wherein the pre-gelled starch
suspensi on iS¢\ pro fro i 84% of .water. 36. The process of
claim 8, Wner%li) n a%%%glgiar?%)ge}lgg%é% Sﬁ&g%eﬁl%ne@%t Bret én(?gé%. 37. The
process of cl ai m Stemplratuedsibedept 0>60Mgf;el y 7% of wood fibers are added. 38.
The process of claim@8, further conprising adding potato starch to the

wood fi bers. . The.process of aim 8 rther. conpri sing.addi ng corn
starch to the(%goodlg%l"%etrgge%eﬂg{mqﬁéerﬁP'bgggiﬁ?ﬂ‘r haying ?HH%P“? ﬂart%lli’g Bnpri si ng
addi ng potat o st ar£proxiifat€l9N 2 andt129, 6hd 4 Rativd ta¥BQS fdrinBHotogdieousthe process
of claim8, wherein the pre-gelled starch suspension is maintained at

t enper at ures bet weBKW40 C. 42. A process for formng a bi odegr adabl e
material conprising: 58 11 July 2006 (a) formng a pre-gelled paper starch

suspension thaj i Sadaﬁigm&ﬁie@?@,%alkds&ﬁmﬁgp@ﬁ%ﬁﬁeH&Mﬁeﬁ&s%&%t@: (b) mxing
t oget her wood fibers or wood Tl our having an aspect ratio between

approxi mately 1: 2 fanea ho@ogeapes moldatilé ceenmistiooiurtlo f or m a honobgeneous

m xture; (c) adding to the pre-gelled starch suspension the honogenous

mxture 0. fiay M aniaARARIRHS.HRhA AR En BRRSShdihin FFko(dh 401 0T gt he

honogenous nol dabl e conposition w eat t orm a gr adabl e
material . 43. A proslegsditds mhtoriali ng a bi odegradabl e material conpri si ng:
(a) formng a pre-gelled starch suspension produced from approxi mately 2-
15% potato starch by weight of the pre-gel; approximtely 5-10% paper pulp
by wei ght of 4{ahe pre-gel ;. and approximately 75-95% water by weight of the
pre-gel such%hat A PrECsss Br fapyingp bigdsgmdeblsnatariaheqrerisinged at  t enper at ur es
bet ween 0-60 C.; .
. (a) forming a pre-gelled starch suspension produced from approximately 2-

15% potato starch by weight of the pre-gel; approximately 5-10% paper

pulp by weight of the pre-gel; and approximately 75-95% water by weight

‘of the pre-gel such that the pre-gelled suspension is maintained at

temperatures between 0-60° C.;

(b) - mixing together wood fibers or wood flour having an aspect ratio between
approximately 1:2 and 1:8, native corn 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 material.

- 44. . . The process of claim 43 wherein approximately at least 2.5 or at least 5%

by weight of the homogenous mixture of potato starch 1s added.

_ 45. The process of claim 43 wherein approximately 6-8% of paper pulp is
added. - |
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(b) m xing together wood fibers or wood flour having an aspect ratio
between approximately 1:2 and 1:8, native corn starch andfggj \%gog)ot ato
starch to forma honbgeneous m xture; (c) adding to the pre-ggl ed potato
starch suspension the honogeneous mxture to form a honogenous nol dabl e

conposi tion; ghd ( I nous nol.dabl e conposition wth heat
to forma bi odegrgﬂcfag‘}aggslsna%tqé%ﬁglA.ﬁo%ﬁ%&?hee 5‘?08%3?) rsgti‘aVSI i E}r erein
appr oxi mat¢teban 122 anidelagt 2.5 or at |east 5% by weight of the honpbgenous
m xture of potato starch is added. 45. The process of claim43 wherein

approxi mately 6-8% of paper pulp is added. 59 11 July 2006 46. The process
of claim43 vm;ereiA\ }&gssv&ﬁlﬁﬁgibgﬁlrﬁ egggfe an aspect ratio between 1:2 and
£ i g e s% ps’

1:4. 47. A process conprisi s of. (a) formng a pre-gelled starch

suspensi on org.pap : ) i t 1s__majntained.at.tenpperatures
et neen 060 & - CEiRa i BRE SRR Sk o bap R BB R o ng an
aspect ratio betwansintamofapieinperambey bdtwden0d0dlC3, water and additi onal
materials selected from the group conprising: (i) dry or danp starch; (ii)

_pre-gelled starch; (il wax, fatty al cohol, phospholipid. and/or glycerol;
(v) baking powder ;mlﬁua{lﬁd;’%eghe(\‘ﬁof’dﬁ@ﬁ%&%‘ﬁ%@%h @Bﬁ‘g@é‘iot%ﬁ%vﬁe‘bf nat ur al
~earth fillers, clapyoxinReel 0/ 4n8 1. RORIPARRIARNAIRAA NI Slec@Y BSMM O cal cium

sulfate, mnerals and nan nade naterials to form a honbgeneous m xture;

(c) addi'ng to the thygoweeorepfisingafibdry sudpamsthh; (ihprecpelledstardaifit) honpgeneous

‘mxture to forma n | dabl.e. .composi tign; d (d )l di ng the
honpgenous nol dab|@g§5§§8@?ﬁ?‘g’ﬁ‘°éﬁ%i°hmﬁé‘a‘%ﬁ y‘f%&rrgvégaﬂ? hdabl e

~material. 48. The apd/6e@Sshontogtihcak Moftibble\WBRAP&ditbr dTafitd) 84 fillgs, | | mest one.

49. The process of claim47, wherein the man nade material is fly ash. 50.

The process of cl &laysdpntopfie aaorpheisaay peatts cgypatra prtaldenpelfases about  30%
potato starch by wej e hommgenous. nol dabl e conposition. 51. The
St oL bl P BREARPI T R PR B R RS

process of claim erern preg ’about 60%
potato starch by wei ght of the honbgenous nol dabl e conposition.

(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 material.

48. The process of claim 47, wherein the mineral is limestone.
49. . The process of claim 47, wherein the man made material is fly ash.

50. . The process of claim 47, wherein the pregelled starch comprises about

30% potato starch by weight of the homogenous moldable composition.

51.  The process of claim 47, wherein the pregelled starch comprises about

- 60% potato starch by weight of the homogenous inoldable composition.

52. The process of claim 47, wherein the corn starch comprises about 30% by

weight of the homogenous moldable composition.
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52. The process of claim47, wherein the corn starch conprises about 30% by

wei ght of the honobgenous nol dabl e conposition. 60 11 July qqqgl 6 The
process of claim47, wherein the starch conprises about 60% co starch by
wei ght of the honpbgenous nol dabl e conposition 54. A biodegradable
conpost abl e mageri g, gﬁg [ S5 o208 f clainms 43
or 47. 55. The mater'f3 %?Sa@fcgﬁh% ?n SI n e&?’%?rggs flbo Qgﬁ% oneht parts

in less 1stamhbgmengmafthe56mogdmeumbleau1abo@osﬁ1bﬁl m 54 that disintegrates to
conponent nolecules in less than six nonths. 57. The material of claimb54,
that disintegrates in approximately 24 days. 58. The material of claimb54
coated with asguital O | e f claim
58, wherein assacuuﬁ%ﬁgkﬁggﬂgf%ﬁég%%la ?%ﬁﬂﬁgggﬁﬁ%%hﬁgg ﬁ§§§& icle. 60.
The mat ephadf ddims ¢3 ai 47.58, wherein the coating is sel ected fron1the gr oup
consisting of. polylactic acid; poly hydroxyal kanoate; bacterial cellul ose;
chitosan based polyner; nethylcellul ose, ethylcellul ose, pol yvi nyl acet at e,
waxes and oil shase I n the
coating is apf}l). edqllel‘icftﬂﬁ{gﬂgjzcgﬁ%ﬁﬁ@??@geﬁaﬁ&%gg &f%h [ ppedl\ég g ﬁf

mat eri al owfyest.ai m 54 in the formof a cup. 63. The naterlal of cIa|n154 in
the formof a tray. 64. The material of claim54 in the formof a bow.
65. The material of claim54 in the formof a plate 61 11 July 2006 66.
The material ¢4 cla Lial of
claim54 in the fOr;ﬁggégﬂggkhggﬁgggl&%géguhgﬁig% “ﬂ¥ a%ﬁi 4 in the
form of Hawmismonthse di nner tray. 69. The materi al of cIa|n154 in the form
of a "TV' dinner tray. 70. A process for creating a waterproof nmaterial
conprising: (a) formng a first pre-gelled starch suspension that is

nai nt ai ned ats7, t emMgyRitha Sr Dy Se 'Eha@di@ﬂtegra’tebs(ﬂ V\%ﬂ}bﬁhra&l); fagiher wood

fibers or wood flour having an aspect rat

58. The material of claim 54 coated with a suitable liquid-resistant coating.

59. The process of claim 58, wherein a vacuum is used to form a film around
the molded article.

60. The material the claim 58, wherein the coating is selected from the group

consisting of: polylactic acid; poly hydroxyalkanoate; bacterial cellulose; chitosan based

~polymer; methylcellulose, ethylcellulose, polyvinylacetate, waxes and oil based coatings.

61.  The material of claim 58, wherein the coating is applied either as a thin
* film, sprayed or dipped. |

- 62, The material of claim 54 in the form of a cup.

- 63. The material of claim 54 in the form of a tray.
64.  The material of claim 54 in the form of a boﬁvl.
65.  The material of claim 54 in the form of a plate.
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approximately 1:2 and 1:8, and another material selected fromthe group
consi sting of waxes, fatty al cohols, phospholipids and Q'VQQU%hHuKB) addi ng
to the first pre-gelled starch suspension the honbgeneous m xt dre
containing the wood fiber, or wood flour and another material; (d) nolding
t he honbgeneous conposition with heat to forma bi odegradable material;
and (e) coating the material with a liquid-resistant coating. 71. The
process of cl &m 7Qhe wheriel of clae 56 @aihe T F a8t ed from the group
consisting of; polylactic acid; poly hydroxyal kanoate; bacterial cellul ose;
chitosan based polyners; nethylcellul ose, ethylcellul ose, polyvinylacetate
or waxes and gkl b : i rocess. 1 s _provided for creating an
open cel | foa%v'mat g??aateggﬁﬁfggﬁgaﬁhf%&%ﬁoﬁae%pri rst pre-gelled paper
starch suspension that is maintained at tenperatures between 0-60 C.; 62
11 July 2006 ) mixing together wood fibers or wood flour, having an
aspect ratio %ge atﬁﬁmgﬁﬁﬂdfFHﬁﬁéﬁV“@?ﬁ”@ﬁﬁaﬁﬂgpwawyéwﬁﬁ@ﬂpre-gelIed starch
suspension to form a honbgeneous conposition, and a source of gas; (c)
adding to the first pre-gelled starch suspension a dry or danp,

homogeneous nb%t ur Ehemateralnif olgint fuinvhe thrini dfe+FVodint@xaehyf | our and second
pre-gelled starch; and (d) nol ding the honbgeneous conposition with heat to
forma biodegradable material. 73. A process for form ng an open cell foam

oroduced 11 om apnr el S E R oA e el BB o B e by

wei ght of thegpre-gghindi gor?| - 0‘3/ er. (b i ght of the
pre-gel) such(apt hat ﬁj{uﬁg %%ﬁgiﬁlgg%%éégﬁgﬁgoﬁflilxsﬁ%rnalfur?gaae \tgﬁ at tenperatures
between 0- 60 C. ; telpemurdshgivieageisheC.;wood fibers or wood fl our having an

aspect ratio between approximately 1:2 and 1:8, 16% corn starch, 17.5%

otato starc nd 59 od fibe by wei of t.he second pre-gel and
gpproxi mat el 3(@5 d’ahﬁng,\vfg%eg}ergyoé\gpag{)r,w %ﬂﬁ%’éﬁ?‘ﬂﬁg Hhivaest “Hﬁ% B§EER 204 baki ng

powder by wei-ght approximately 1:2 and 1:8, and another material selected from the group

consisting of waxes, fatty alcohols, phospholipids and glycerol;

(c) adding to the first pre-gelled starch suspension the homogeneous mixture

containing the wood fiber, or wood flour and another material;

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

material; and

- (e) coating the material with a liquid-resistant coating.

71. The process of claim 70, wherein the coating is selected from the group
consisting of; polylactic acid; poly rhydroxyalkanoate; bacterial cellulose; chitosan based

-polymers; methylcellulose, ethylcellulose, polyvinylacetate or waxes and oil based
coatings.

72. A process is provided for.creating an open cell foam material comprising:

(@  forming a first pre-gelled paper starch suspension that is maintained at

temperatures between 0-60° C.;
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of the honobgeneous nol dabl e conposition to forma honbgeneous mxture; (c)
adding to the pre-gelled potato paper starch suspension a hgng us
m xture containing the wood fibers or wood flour corn starch and potato
starch to form a honogeneous nol dabl e conposition; and (d) nolding the
honbgeneous dabl e .co itio ith heat .to forma biodegradable
material. A p ceslgﬁégcﬁ%g?‘%g?rrﬁoqﬂﬁe&oéggo‘ifl‘.’“rf Ravine e aspgst @Ilgel | ed paper
- starch suspensi on Bmmn&@pfoﬁﬁhmyelz’an'é-ﬂ@%edaﬁcpﬁxfe-%%é@stﬁﬁéh%b&ﬁfono“ the
pre-gel, approximtely 5-15% starch, and 63 11 July 2006 approxi mately
75-90% wat er by wetodpim shomegengous cgmposition; arids seuicnofigased at  t enper at ur es
between 0-60 C, (b) adding to the pre-gelled starch suspension a dry or
danp, honbgengyus addinetis! R LSt . i starches to forma
honbgenous no dabI%omos%?{%%?agﬁgt%%u%?%gd%dﬁ%ﬁ’ogenous nol dabl e
conposi tion wth hewnogereoipmixtare contoigrtbaiatddefitient @rwaakd.flovbandThe process of
claim 74 wherein fsieberds ar & ad%e(g)éto increase the structural integrity of
the final product. 7% pﬁigebe skt ¢ g m 74, wherein the fibers are
wood. 77. The process of claim 74, wherein the fibers are paper. 78. The
-process of cl@)m 7moldingéhediomdgameops eonysisitied with&estho sormnebisdegradalle pr oduced
from approxi mately 5- 1(?% of potato starch. 79. The process of claim 74,
wherein the pre-ge‘fl‘l‘t‘é‘l?'starch suspension is produced from approxi nately 7%
of potato starch. 80. The process of claim74, wherein the pre-gelled _
starch suspension is produced from approxi mately 8% of potato starch. 81.

The proaocess of3 cl ad Poéd ﬁ?ﬁ‘%g;ﬁ' : .suspension is
produced from approg?ion%tse y E%g}égﬁen%gggo%ﬂljgé%ﬁtﬁéﬁ IES&%%SS of claim 74,
wherein the - 08}, 4.8 r Lon is.. produc f rom approxi mately
7-10% of pa!ocliztgl}.3 831.)1 T -e%ﬁ%@%@yﬁ’?%ﬁ% S%Spfﬂflm\?ﬁrgg‘é“ieﬁ%% pre-gelled starch
suspension is pragpogithafelynapsap pily, 6l 159S%40E stRRR®Y webht of the

pre-gel and approximately 75-90% water (by weight of the pre-gel) such

d

that the pre-gelled suspension is maintained at temperatures between 0-

60°C,;

(b) . mixing together wood fibers of wood flour having an aspect ratio between
approximately 1:2 and 1:8, 16% corn starch, 17.5% potato starch and 5%
wood fibers by weight of the second pre-gel and approximately 75-90%
. water by weight, and baking powder of 0.4-12% baking powder by weight
of the homogeneous moldable composition to form a homogeneous

mixfure;

(¢) . adding to the pre-gelled potato paper starch suspension a homogeneous
* mixture containing the wood fibers or wood flour corn starch and potato

+ -starch to form a homogeneous moldable composition; and

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

- biodegradable material.

74. A process comprising the stei)s of:
{a) forming a pre-gelled paper starch suspension from approximately 5-10%

paper pulp by weight of the pre-gel, approximately 5-15%, starch, and
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11 July 2006 84. The process of claim 74, wherein the pre-gelled starch
suspension is produced from approxi mately 9% of paper. 85.11‘ﬁn§,m@cess of
claim 74, wherein the pre-gelled starch suspension is produced from
approxi mately 80-85% of water. 86. The process of claim 74, wherein the

pre-gelled starch g %ﬁﬁ%&ﬁs’ﬁ% wa%ﬁpﬁggi&p{e&gaéﬁa@g@%% LiadedP! vater.

87. The process of erein archi suspension is
produced from appr texpemsietybeBiémoke0a;er . 88. The process of claim 74,

wherein the h genoys m xture conprises corn starch. 89. The process of
clai m 74, V\he&gpn ?%ﬁﬂﬂw@n%ﬁ@%&éleﬁissaf%%wmﬁﬁaiaék;xor feERLhomOEEcers and com

starch. 90. The Pr 25888 Goopkh BrD%; pAPRRIR SHODT) 4 ZBhERAGATPY | Sco

about 30% potato starch b 0 onbgenous e~ conposi tion.
91. The process of mpldabknc8@posiivar eddh t he native starch conprises about 30%
potato starch,by wei ﬂ@t ﬁ{? ‘;ﬁhe honogenous nol dabl e conposition. 92. The
process of cl &'m 9B° i homegenons: mplslalle fogpposition pide Beal ge oo, by

wei ght of the honogg abRIngdady.¢ conposition. 93. The process of claim 88,
wherein the corn starch conprises about 30% by weight of the honpbgenous
nol dabl e conposition. 94. The process of claim89, wherein the corn starch

conpri ses abo 30% b wei ght. the .h eno | dabl e conposition. 65
11 July 2006 95, T’f'flgée %P%eé%gg"l%’fﬂq@ %ﬁ%‘%%gagﬁ@ﬂga‘ﬁﬂgﬁ‘@r%? thestusAl conpri ses
-about  60%Herity\ef tB\in prddig. honogenous nol dabl e conposition, 96. The

process of claim 74, erein the pre-gelled starch suspension is
mai nt ai ned at tenperatures between 040 C. 97. A bi odegradabl e, conpostable

mat eri al nad ccarding to e ocess, of .claim74, 98. The material of
claim97 in the fgfl}ﬁp&?ceés %tllf .lm%QWE@fﬁg%?ﬁﬂ@Fﬁaé?WB‘Pd'cl aim97 in the form of
a tray. 100. The material of claim97 in the formof a bowl. 101. The

material of claim97 in the formof a plate. 102. The material of claim 97
in the form of/-a uklempsedess of claim 74, wherein the fibers are paper. '

78.  The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 5-10% of potato starch.

79.  The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 7% of potato starch.

-80. . The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 8% of potato starch.

81. - The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 5-10% of paper,

82. ~ The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 7-10% of paper.

83.  The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 8% of paper.
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103. The material of claim97 in the formof a coffee cup. 104. The
material of claim97 in the formof a mcrowave dinner tray; yukOoeThe
material of claim97 in the formof a "TV' dinner tray. 66

84. The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 9% of paper.

85. The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 80-85% of water.

86. The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 83% of water.

87.  The process of claim 74, wherein the pre-gelled starch suspension is

produced from approximately 84% Qf water.

88.  The process of claim 74, wherein the homogenous mixture comprises corn
starch.
89.  The process of claim 74, wherein the homogenous mixture comprises

potato starch and com starch.

90. The process of claim 88, wherein the native starch comprises about 30%

. potato starch by weight of the homogenous moldable composition.

91. The process of claim 89, wherein the native starch comprises about 30%

potato starch by weight of the homogenous moldable composition.

- 92, The process of claim 90, wherein the potato starch comprises about 60%

by weight of the homogenous moldable composition.

93,  The process of claim 88, wherein the corn starch comprises about 30% by

weight of the homogenous moldable composition.

94. The process of claim 89, wherein the corn starch comprises about 30% by

- weight of the homogenous moldable composition.
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95.

11 July 2006

The process of claim 92, wherein the corn starch comprises about 60% by

‘weight of the homogenous moldable composition,

96.

The process of claim 74, wherein the pre-gelled starch suspension is

maintained at temperatures between 040 °C.

97.

-claim 74.

98,

99.

100.

101.

102.

103.

104.

105.

A biodegradable, compostable material made according to the process of

The material of claim 97 in the form of a cup.

" The material of claim 97 in the form of a tray.

The material of claim 97 in the form of a bowl.

The material of claim 97 in the form of a plate.

The material of claim 97 in the form of a utensil.

The material of claim 97 in the form of a coffee cup.

The material of claim 97 in the form of a microwave dinner tray.

The material of claim 97 in the form of a "TV" dinner tray.
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