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b edegreadmceeregmrabw A Cplr%au%"é‘agﬂg‘i migep sppptantially cool, -
L I-We ggﬁ‘élaéiﬁ%&b hiflire n&ﬁdakﬁ;g%tbld lAd bahe R Bixmed 4tad0-200°C for m-;oo- .

ap for. form:

I S maintai ne l'ow e (pre- gel)rpro (a)

*rforsmon@taformrﬂé“é@@ﬂ befl¥st ar ch suspension (t
“.approxi.-matel y 3-10% potato.starch by wei ght - ‘of the

pre-gel 2and ApRLOYH"H 5be60ic KAl Verpackungen Gbh disloses the

-~ ‘production of a biodegradable article from 25-75% fibers, 13-38% starch and 13-38%

| - water.  First, the 25—75% fi bers, 13-38% starch dre mixed in a dry state in a continuous.

process, then water is- admixed eontmuously The mlxture is then subjected o a baking
process to obtam the finished molded article, and then the molded artlcle is coated thh a
blologlcally degradable ﬁlm that is unpenneable to humldlty :

.Although numerous attempts have been made to prov;de sultable lnodegradabie-T '
and compostable‘ materlals for- packagmg, the resuitmg substances. are not ideal. The -

. currently ava:lable materlals exther cannot successﬁally be used to package materxals, '

| particularly those that are Wet, or do not effectwely degrade under normal environmental’

'condmons A need exists to develop matenals that will reduce the build up of dlsposed E

‘ :'slowly degradmg materlals and o hrmt the envnrenmental damage caused by toxic

-' chemicals used in the productlon of paekagmg matenals :

It is ‘thereforé an object of the present invention to pr0v1de a robust process and

' materlals for the product:on of an eff c1ently blodegradable container.
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bet ween 040C, bl efer st ay pr C no
tenperatures, for exanple, preferably 0-60 pre-gel,

and a native starch (for exanpl e approxinmately 50- 70%
- or, nore speC|f|caIIy,,57 65.8% corn starch (by - "
'MElght of the - honpbgenous mot dabl e conposi tion) or:

- approxi mately 1:2 and 1:8), a pre- gel l ed. starch
.. suspensi on produced from approxi mately  15% coin

starch (Py Mehehion tJf*&% ﬂ?ésemgﬂe}monaa@r@ﬁe@mmﬁtséah&a'pmess7

fi b&rsprottuc{ngwblo

- -~honpgeneous m X

 ‘tenperatures,

- 85% wat er by wel (b) m-xing together wood -
3 plﬂg c@fﬁaﬂé‘r’é ;staétcat* toprg%ttesrﬁm wet or damp
"apprgxhﬁﬁgely 2-15% or, nore-specifically, 3-5% .. e
arch (‘by m5|ght of 't he "honbgenous - nDIdabIe
‘conp031t|on)) to forma homogeneous m xture, <(c) -

. adding tod fgepy G b i pRALIR B cRIGATS rsids mapihdtaﬁﬁ'ocess o

rma final honmogenous
ol ghakdbce bisdngadsbleicofeinern hrauel e HFERTAGroERlEtniesd s stlution thatis-

j.asp%%?Lﬁ%Qﬁﬁpﬁﬁéddthma%mygegradable cont ai ner, Aﬂoth?rs:f'i'

. esent I-nvention is a process. for -
~-form ng a bi odegradabl e cont ai ner by. "(a): formng a

Pr &~ gl |16(] PR objol ot eSHSBRNMIcAr b3horids RoRESnls esbterial o
0]

r ‘exanp bet ween O 60 r ef er-abl L
bet prodyse (ytogmadaplg)coxggacrﬁ@rqugh {hﬁ étseb? @ pé C‘ Elg Z stm%h sclutlon-,_ |
st afGis SMIPRISHB rafged YenPerathfdzD, hom)geneous m xt ures v

o contai'ning ‘at |east mood fi bers havi ng an aspect. ratio

“between approximately 1:2 . and 1;8 (w dth: length) to

forma hppngenaastectiot tﬂabteeenc ivpOiDh tt pmvadamq:r(m;s and material t’o’t

ol 00, L DOREEReOs, RO SoRamPRaLken W (1 heal

_enbodlnents the pr esent |nvent|on is directed to a

process_for for ne)e% tt“th%g)?ﬁ&ﬁﬂmht?onqgﬁtfo@ihgﬁ'bm%at{d"’}ﬂatct-lalto..j__-.--'

formi ngnd ?’?tl’ag? B paper starch .suspension - -

"t hafrodwee hindepraiabie dommdrmdcreqwéP Bnes %fsenwqurmetﬁ%ﬁm@ns

‘bet ween 0-60C,. preferably bet ween 0-40C; . (b) ntX|ng S
-t oget her wood fibers or .fIour (having, an aé)\é: Oda at?bl d'.' o
bet ieen lals ptiblénatierephject -of thmpreseng jnverdioy 1 prOYiGe plodegradable and - -

'.stQ%Fﬂgéhﬂg o&d&ﬂ“ a honmogeneous m xture; (¢c) adding to. ;f -

't he rst- pre-gelled starch suspension the. honngenous '

‘mixture to forma hormgenous nol dabl e. conposi tion; and

- (d) rolding the homgsummmmﬂtmwmmton W|th
: heat to, fornta blodegradable contalner . L

The present mventton prov1des an unprovcd method and matcnals 'fOl‘a formmg'_'

o blodegradable contamcrs that can hold food products m dry, damp or wet condltlons The

" containers are produced through the use ofa pre—gelicd starch suspcnswn that § 1s untquc in o

xts ability to form hydrated gcls and to mamtatn thlS gel strircture in the presence of many o
" other types of materials and at Iow temperatures. In addltton, thls pre-geiled stm'ch has thc _
jabtht}' to melt into plastic like: matena}s at relatlvely low tcmperatures in the presence ofa’ ‘
| wide range of materials under varymg environmental conditions. Further, thls pre-gelled '
) material allows for the: dcvelopmcnt of containers with high bmdlng strengths and open

- ce]] structures to provnde msulatton and cross-linking of compoucnts
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.exanpl e (t)efomaiﬁ B FpE %GB IW Hepgpion ;
- DPPicR ér%&etoye%mgre%g%&ﬁw6o€¢wnd@rmbmem 0-40°C;
: a

- 'vvel @fft’mbﬁ'h"f‘}?ée

In a specific enbodi ment, the present invention is

directed to a process for form ng a bi odegradabl e
contai ner by: (a) formng a pre-gelled starch
suspensi on produced from approxi mately 2.15% -

_approximately' t i 75-95% water (by- wei ght -of the 'pre

-gel) such that the pre-gelled approxinate ‘
paper pWne st ubilg tresexft inyeatigs is- aggqo?esggc}r etjp%rlnlg%l iodegradable :
about : 5.9-8% and . potato starch (by wei ght of the Ny
pre°°§g1pr5f breferably about 2.5, 5, 10, ar 1§d/ A3, firen,
sSus penSI(m)rfommngrapmgaﬂqdawrdt sumgquéh%ésrnglﬁt?@ atf B‘P’ empera o

exaﬁ%’?@@g&e ween 0%039%%%%@0 hy_4g4q,etween 0.40C, (b)

omix 1 our, ,Og@fﬂg ect
. ratio. bqu@mpﬂlemrﬁgﬂbﬂ ;sta.:_chzsuawaﬂqn 8 f 5‘“"3“““0“5 R
_ bet ween 1:2.and fat @mwébmg ﬁxxmately 1:2

- pot glg%urgf%ﬂl%ﬂ“% atjl?ah}wm gq?\él% HEASg g b

FV\DO

ormgeneous mxture, éﬂ‘%
n 't he

; _-addhﬁ&*ﬂ@wdﬂtﬁeﬁgﬂﬂtmﬂgﬂowmmﬂdabEFP“EH%’B% R
-honogene JenfRuGtioO Madbheat to form a. .
- conposi t(f’oﬂ‘ lﬁgo?a) b ?%395{5‘ ﬁﬂwmm o SR
con‘g,aadgtadﬁbhmntameheat to form a bi odegr adabl e
- .container. I'n other enbodi nents, the foll ow ng _ :
< materials can be added to the vvood fibers to LPr frmm a-
- honogendn umotien ewbelimens) &&bp@s%bﬁ?i’ﬁgﬁ“inl 5nf pm%es% & g

‘ (i )%,“%géﬁale&E }hegéyc"ho' S, phosphol i pi-ds or other high

e ‘honbgenous mol dabl e

I"ochem cal s,-.such as ﬂfbﬂ?(cer

&5 (mauixtalt)&r at a Iow :

onng nous” nol

- (by wei bk mérg eeloot 1 st of ot dhile a3 QUNECTRb borween

@%ﬁm&lﬁi 2% Uﬂﬁ —au'eédad pldgetied m ¢uspanjioparligg a native starch
exa%e bet ween approxi,mately 0.1- 15% by _
Bus nol dabl e Composi. t i on, :
pref er alp)yadatagut B prz-gklloff starzlysusprRsiQay the i) 0%18%111'?’1 WF"“S"“S

mat eri al s, such as ladg 5% b we ht of
1. hemﬁ!aﬁﬁ@g ¥ or%qgaéégf 11814200 EeoBRbiS ladd y weig

e conpositlon of natura,

3 a ar t
o ,-fl l1ers (d)f afoldm@rqg:l domegeagus Fplkdgdb eagon&pos%glht%lmt & form a.

%B‘? %ablieac\fx gplucts such as gypsum and cal ci um
nera s 'such as |inestone, or man nmade

: "rmterlals such as fly-ash. In still other enmbodi ments. : 2
- the pr 0GF3Ss Qiﬁgrénﬁﬁ&nfeﬂﬁ thé @RSer® finedtied 1$ha1rc¢¢ss for- foxmmg a

suspensi.on aper -starch suspen5| on that.
blodcgradablc ccm inerby:

" (a) formmg a pre-gelied starch suspensxon (the pre-gel) produced ﬁ-om
-. approxxmately 3~ 10% potato sta:ch by weaght of the prc-gel and approxunately 90-97%
- water by weight of the- pre-gel such that the pro-gelled suspensmn is mamtamed at low
E -tcmperatures, for example, preferably 0-60°C most prcferably between 0-40°C

(b) mixing together wood fibers . or ﬂour (havmg an aspect ratio between -

.approx1mate1y 1:2 and 1: 8), a pre-gelled starch suspcnsmn produced from approxunately

15% corn  starch (by weight of the pre-gel). and approxnnately 85% water by welght of the
s prc-gel and a natlvc starch (for example approxlmately 5 0-70%, or, more: speciﬁcally, 57-
- 63. 8%, com starch (by weight of the . homogenous moldable comp081tlon) or
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 bent onl ) addmotorihem@-gﬂéﬁﬂ FFPEFRREE

. calgiy §éﬁta§rfi’:t %alfmereluahnga@ dspéﬁ%ﬁtimhﬁwem’ni)pmmately 120
mad®materr a : _

o appr oxi pBtahM;

rei f g ng al orm (a) maintained at a | ow
temperature, for exanple, preferably from about 0-60C
most 1-5% gl ycerol (by weight of the honpbgenous

" ol dabl e conposition); (iv) approximately st arch, such ;

.as-a pre-gefled corn starch produced:from

| " SPE{F%XI na%eﬁ%&éé%/"&%ét%(e&ﬁcaﬁ?ys -SYE pathb -serct lﬂ@ welght Of_-_thc | - L
" phohqugknqos msidmmmon)xtp@m WEgAnERS o
“bi ochem algﬁ,i} fqnutﬁ H}%},el%dy&%@étamﬁ SfspeRyaink ﬁorh@édﬁ%ﬁ mlxture o

" appr oxi

Wwaxes, fatty al cohol S;

I'ng t oget her mood fibers or. flour : )
: (haﬁnﬁ@fﬁﬁihamp@oousmoddabbcbmpwé@ﬁ:aﬂ bly fromabout . = I
prei @3 ethm nﬂt fagle c’bﬂﬁl:osﬁt'idn d\!‘t’ﬂ Béat dtanlhrm a
starch rns f ‘ore gel | _

) SbQGBQa&ﬁilerrontameeferably “about o 5-10% 0 5 11%
©0:5-12%, 10 or 20% (by. wei ght of the honpbgenous

“nol dabl e conposi tion); (v).baking povvder for .exanpl.e

-bet ween fapthenasperabeihy pEsait irmeptionys feroges fafoming a b °d°grad?‘me " "

'horr/é)j]%enou$ mol dabl'e conposition); -prefeerably Q.42,1 or
%

r (vi) additional rraterlals spych. as u o
&Fﬂ‘o’szﬂgﬂ}ﬂ@t}w&) | af: low :

: "appl‘OXI (@t foimying %  pe-geiied p@perlsgays Qusmgr%on
| ht Of '%?f eparqre BERch G@Ma;b}beras@maa@mwwf

nat eart érs, . for exarqri’ss cl,ays., su

- ash :
i xandrles, (widthy: 1@3@) tqé‘orpba lgq%oggr?egus;rg?lp% cofng .ﬁ%ggmous -

suspen3|gnmt,hﬁ,grr{hgtwnﬁ;g&&oﬁﬂrmnldabhomg@nmom with disd| - fmm a S

conp05|t|on and (d) nol'ding the hompgenous noldable
_cortieriserfdly coBFBfeqr adabl e cont ai ner.. enbodi ment , the
pre-gell ed starch suspension is produced from

- appr oxi ﬁptﬁl Y Jﬁﬁé ‘}f\%q’?&t eﬁpmvéﬂgn %Qhre&gd Ba ;Qenceﬁyt‘or formmg a- l

L 97% wa

pre-gel). ‘In another
- preﬁ,edeg,edab&momahentm ely 2. 5- 10% pot ato starch,’ rrore

- preferably it &Y Drods pl&/"sta%tﬁ&rﬁni‘chﬁthﬁfﬁ rasbipined ot ';;w*.”_' =

~In pref the pre- ed .S 3@@
-_fsusqampmtmns rﬁgepmmoetde?fr%ﬁ?c Bfﬁfﬁ é 5. 5% o

e starch doof (%gmgpwoagtﬂeys 4 fﬁ,uﬂxhdiaigv\m especbyatio: bétweert .-f '

wei ght

I tion. 1I.n an |
o @pg@bdn@d:bs]t AP ou@ﬂérrerwttr@ﬂ%?%@aﬂ38"’?1”%%0"%??% R
&> 1R firstprefgelat ﬂﬁcbyumsghtth&)homogmoue mrxture tor.'._‘ B

~*honbgenous %dabl e W th heh:?%l forma in-one -
- enblodi aberogeadye mpldablg EPPRAIMOP Eh suspensi on i s

'__Ddeuce?d)f h8i¥ing the homogenous moldabIe composxtton w1th heat‘ to form a__

bxodegradablc contalner o

. na specific embodiment, the pr,éseht invention is directcd toa .prooese._fo; formmg -

' —-':a blodegradable container by o _
' @ formmg a pre-gelled starch’ suspcns:on produced from approxunaiely 2- 15%

- po
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tato starch (by wcrght of the pre-gel), preferably about 2 5,5 10 or 15%, : 7
: approx:mately 5- 10% paper pulp (by weight of the pre-gel), preferably about 5 9-8%, and R
'approxrmately 75-95% water (by wexght of the pre-gei) such that the pre-gelled L



approxi mately 2.5-15% starch (by wei ght of the
pre-gel), such as potato or corn starch, starch (by
wei ght of the pre-gel). other natural starch (such as

- corn starch), and approximately 75-90% wat er. (by
wei ght ' of preferably, 7.3-7.5, 6.5-6.7, or 5 9-6.1%.

appr oxi.matel'y 5-15% preferably 10% C. profefab
an (suspgisl@nb@mm at Joete Epg@t&e?etl E,’ggg‘ nhO $t°C, prefera y

- sol ut (eglp Cproduced from apprOX| mately 5 10% paper

| ght ..of the pr e bl S
- _mL)Irg t hid) pmglllgetoﬁe 317“@%6 %B% cgr o @1 8 %S%QPQGtSr{ﬁO between :
: pr e @jbﬁima&hﬁl %aﬁi‘l} éf%éféfaﬁl\ﬁb@héendﬁz ﬁddd thpmngemm gtarch and natl\(e

e.corn_.starch can conprise apprOX| matel y.

- 4 hﬁ%@tm@pmmﬁqn@“&@%wcone enbodi ment ., the . o
native &2 %g&% Rahk he-gsIRE Potioataeth MEpepsiomthe homagankous IHxture 0

anot her- ment  potat o starch and corn. starch can R

7 be fous:eathm;enquemcldpme eompgFfe A% 5 o) dable

conposi tdﬁoﬂmldﬂ{geﬁl%r Adthdbenchs Moldble ]cBmpdﬁt,lonl@lﬂlihealBtO form a
20, 21,22, 26,28, 29, 30, 31 or 34% the honogenous. -
nolmtabgi‘ed&blﬁﬂ@@ﬁmﬁ on that contains the pregelled

-~ .starch -solution. In an In a still. further enbodinent, .~ .

- the wood fibers or flour.can co {E%@lvéf dﬁb sto o
11- 249, Isterephpfipents the e foficuing "‘i‘f"alig"“q%?ﬁrdgéfis o 20, 0

21, 5o ffa hohoge &Bus?xﬁp:&%by wei ght of -alternate - - :

enbodi ment .- t he w0 F o 'r-|'.'
" AppF OXi ﬁﬁt‘@xﬁs’ faiq/% hg y p}; %:%ofiﬂlgé" or Qfﬂerc‘?ﬁ@l nﬁecular welght

: 1: Ei,gocﬂm%cﬂﬂ Osudt 4 glyc%ohﬁdr gx@npiq) fbetaven ggﬂrp:gﬁla{eﬁe?g& or, ‘more B S

o Sﬂ% SRR peRdofipysition);
- 10;9%%3@%2%}]13%9%% %gﬁ fﬁ%%%@%n &zdcl:)ont g:!p %Sstm L et
“the pregp! ippebxpaasdy G3-20% Hvaien (i B1iE *FW@V‘GB%J“’WB%‘P%S i e

_flour ¢ REEd-10%.8F LU PR 0YS-18%, 80 020%0 or L
1199™B 10“? ﬁe?ergdf?yﬁﬁe homogenous ol dabl e o
t hat ezsa"ﬂgma ppﬁdqnofowaﬁe{%\k@’éﬁe‘iapé”%‘faati3’&3%@8 i”t e (_’fthe

nd 1:6, 1;

angt. hg% gg@ggiagﬁ{@ompbéi@mc@ﬁfeﬂbl}%smmhmaﬂé@mﬂ%d S ‘
usi ng %e et hod of - t entl on a%&?o}glfnye@ anty welght Of the

~bi odegr ﬁld)abql@m“ﬁ'ré‘ta@\"aﬁli}' 28t |
'parh%ﬁ' feranly, Lol essel LaifaRdmk 3
- nont hs; pref e a in.less B n@ﬁfssuchas ‘
t hamteRitss BGPIOUS Ao YIS %%%’P?‘R‘p R it S
| ar gipkoidhe of At ﬂadednaierratsegdms iflyepshiays. - bet ween '
‘appr oxi mat el y- 150-25. 0C; preferably 195-225.C - nost. _
- preferably 215 C approprl ate. Likew se, any _anount of -

gé?nohsﬂmﬁﬂﬂli!@ REmpositioh ef wamsl |cartli éﬂgrs,t fon ﬁxagqlgle ciays such. as.

ment, the cont al ners

heat may éﬁﬁ oieembddinenact process coraprifextbe 8PS s ul t

g S ldil 15 a
O R b R Sl R st e

| iners | achi eves t} aﬁ%'trqe C, most L
; pr Gebithined ar adnﬂntpmpgratpnegg'up)@nwéq vaselprably 9590 u =

-3 of.urt her enbodiments, pressure can .- ..
dg&ﬁ' lg%ral al%ﬂut O-Jb (E :

conbi’nati on or alternation h hea% to

ool t ) binbriggtaatabi srocdrftkermer oGkt AR. 5 4 berween e
S P b i
er |

Zei aﬁ?’Pﬂ"“’(a

|solatedfro orn
POl siebcgHuick ad mpmifgaﬂwemrxeamddprﬁélmed FrOPCAPEROX %Ef& %%’“h Gy

coat e‘{é ,:i,ﬁ BF”L%Q%%%%?P St @i »%&@ $h aadﬁmlﬁ,qmbspng;plds and other

are not limte Otlge% el
su Qllighaﬁolm weight biochemicals, such as glycerol, for examp approximately

"1 5% glycerol (by wexght of thc homogenous moldable composmon), (w) approxunately
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o m xt ur fn aﬂ'drthm embpdomelﬁi ther ﬁ’é’ﬁ%"egsb@g

formn twighe lof libe prdﬂgei)jtprﬁ&abb 5.9-8%, more__ ‘
| amalheftty SOOI HENA B
Riiartint Wﬁg@ﬁazga;wﬂgw Bl s o

Rt aacérﬁétﬁéﬂgm%%f’l’%? 4o TS0 oy g of

applied either as a thin filmor can be sprayed/ di pped
onto the product.. Bonding processes for application
of thin filnms of water-resistant material are known in
the art. (PHA from microbial fernentation); bacterlw

~ cellul ose; chitosan based pol yners (for exa

. 'Sheblzo%ﬁiteﬂﬂaefe@aﬂy abut maxe% ahid 1% 0582610 ggﬁffo ﬂ:gswelghtof e
- Thesé materials canh be agi. p L.)?aﬁ{dl
e achmmgemﬁsf Edahien tOBROTR t%‘fﬁg g""w&r R’; 4 be’twem
#HQ ‘%ﬁrbolai@,ﬁ (BhPwéiBikt dfithd mogbxﬁgetdohiablomoniposlhm),@referably

our

T foo4e,xlmr[iI2%, mwom@gmd@ng@@;magpgp,es,u Wlpﬂgt St n@feﬁyogﬁfw%, 0-
Eé% %]Q?% O-gl?‘; ?)ﬂ ﬂé%@m‘&@éﬁouﬂc ﬂ:btdﬂbl@'déﬁ?&iﬁémon of natural

avi-ng an aspect ratio bet

-

-nol ectl ar

o b| ggernilasg! for exatnjﬂe,asla@ mr‘@ﬂ bemth@ngngﬁg wnprodgcts such as
- method is, pravided for. r i tétﬁll h
d qu ﬁ'? lng{agsaséllélf?selgné’%g A QiR e il s such as

by gxPaymepe R HgmSY starch suspensi on.
:_thﬁyﬂﬁowm@g@n@hsmp) add| ng to the first"

R i ﬁemogemus

b & fofrBh ﬂsﬁbgdnbﬁumoldwe t@npcmitlon;einﬂ ul'ose; chitosan-

fibase -pol yner:s fO{:B ogé?tab%qg]vg&%alﬁ{e %‘%P&S%J or“glhaheat ,_.0 fonn a,'-'

b odegr(éhalml@n%e'jhe ai ne

| |an 5k Sdrddihercoat i'ng, “such as. 'PROTECoat (froom. New
" Coat;-"I'nc.), Zein(r) (a bi odegradable material .
i sol at ed fromcorn); poly lactic acid (PLA a pol yrrer

of - | actj Cﬂ |ég1goag,mn{,em$r]iraigelmd fsmedh shspehdion pis| produced fom
an

'%ié&iﬁ‘éena%aiié@%%e G Rl b 35 Bl oo sarch,

' ?J%xfn%el?r%m 59  ofveaielr. by ng]ﬁroﬁ the ronrggendye moldable )
decrease

wood  in the final pr ct . .t o
pammpopmlp Incanother ptﬁquéxag%tdgnlednrggg eH ia‘.r ugbﬁ%g%i‘f ¢ px%ﬁuced ﬁ'orn o
gaH&ﬁ el QTSR stairktl and ﬁbecqmmmﬂewmts-%m water (by weight of

ate the coating_ of t

B asthé pre-gobh érr 2 FWE°4‘H’&P‘Ea‘SF Bnge?‘%% %ﬁ‘s" 8%5?"3%\%\?“““""‘1 from
- L NSaeRldpl Rl Rha t@%ar&lﬂ&hoﬂcr]ﬁéﬁmblyn@%, (526,159 o5 00%. potato
our |

. ber and/ or pa fac | )
o rmcm and ﬂ@sr ST S R A B & ?“5‘!39’ profored
o jf |0 é}e-ggﬁédﬂﬁan%ﬁs shsion Weoduced ﬁgmwmumtelydi% com -

und-the nol ded article, it- R
rmﬁzwdlgba@ﬁbﬁ?fﬁﬁcﬂr ocess. I n one en‘oodl nent the SRR
~wood. ‘f I our/fiber -and/or paper - pulp | evel's can be e
-.increased to 30, 40 or 50% by wei ght[o%fthPe final

ha gpus nol dabl e conp03|t|on W th heat toforma_-‘-u

L  bIO egradable contalner

In. one embodlment, the. natlve starch can be comn- starch or potato starch In o

another embodlment potato starch and com starch can be used- together Ina further

| embod:ment ‘the corn starch can compnse approxzmately 4-18%, preferably from 445+
17 9%, o ﬁom about 5-35%, preferab!y 5. 9-34 4% by welght of the homogcnous'
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In one enbodi ment, a process is provided for formng a
bi odegradabl e container by (a) form ng a paper starch
suspension, wherein the pregelled paper starch

- sol ution is produced fromup to approxi mately 50, 60,
- .75, 85 or 90% paper pulp (by weight of the pre-gel) -

‘and approxi mately 5-15% pref er abl
ot hpoldabid eomgbsiticnapreforablub s Gdl3: lcc’oll% li’tqg’r é?tzghf 28,29, 30, 31

appr%,; mat el'y 5-90% wat er (by wei ght of the pre-gel),
. and™ ér‘el n the paper pulp that is mintained at |ow
. ‘tenperatures; for exanple, between .0-60C, preferably

" between ,0- HQéﬂgodﬁlﬁrsfb@ﬂ&ﬂ&ﬁiﬁmr@nse approx:mately'
ol dabl é"cgﬁpo& tlg%:%mﬂﬁ, ‘heat to. f

bi one:gwa,cmﬁhablmmla; Hoild, WndOHSr bt Her Bi230Rpby weight of

pre bi ode | L {R Coftyins thépe lb&bataﬂ:h(wiutias man
ptisggxgggep Zdr%?hlgr?g %‘ﬁtmormgsg ¥ gﬂé ge

E pamrenﬁtewnunquoeh:s P e, o, ot ARG PR mately 7'1;:4 8
abir 1@ € Roogetfos di\blercﬂ)hi sition that
{‘%{8 {)fg 'Iegc‘) 19 orqrgn'gi' %velgjﬁf-‘&ﬁ”ﬁ ool niil¢ py:

m xi ng togeth 7
o _-:_f| kmh&mgnhefljmmﬂed p@mﬁaﬁ@ sal(th%p"gptwqogtﬂpéf EJ;B avegm 85pect- o
e -fappmx:%% Cg%h oMatwugmdoﬂoummmgmgs 12
e Co I'tion;

::-'lr_corandslt’armand(l i §2|9F43S |1F79%f}ésf%rr g?@%gkagpg,ﬁaéﬁ&hm@x%oﬂ fort '_ -

o e %Sglksqaén%mt@éeawhnmlw al's such - as |imestone,

e materials such as fly-ash to forma -

= wei ght of 't he honmogenous nol dabl e conposition of - S
- nat ural pPajtnar érhﬂol:iﬁ{eat, ﬂﬁd)cfonﬁﬁﬁmpmagh are Faamped Bﬁ!@ﬂﬁéﬂﬂh"ﬂ Ofthe T

b : l
oo SRS BB YL VBl R s

o ‘ap nésgmamhe}em Skt enboditdyt, the LOUINDY are@%%ﬁ\&?ﬁ élsmtegfaﬂng

ght of -t he hanp 1450 EXDA
et e GRIGSATEA B A e SRS T

nolgg@hl €. conposition);. (v) . approxi mately 0.5-20%

~water, preferably-about, 0.5-10% 0. 5 11%0 5-12% 10

©oor 200/ (by weight of - the hormge o
o 'COITDOS(I) In frther e(nbpymjggﬁ,l W@“ﬂ'@\/ﬁ'ﬂ%l"f %8 steél)(lgn,s ml% ?n or altematlon 7
) _aﬁgég,ﬁa ?P&%‘gx ﬁleénioli e &olnta)nexlfya»s@amoﬁatdfprmm beal s used that

e oo pag o bl Bl ity 23 g mee

LR, eilxw’hs& Y0k 68t F hdabynaysbie ged theft aclievep thedlseiesd result. |

'-'.‘fro pr oxi mat el 5% C
pré&loy @pa)nplfﬂgl onso % : Elbei%e elrllseeg E% gr%l)ﬁx&ﬁ 'P%B&ﬁrﬁlfab!‘er&@ntamers is

' ad %%&%eﬁ @p}d&ﬁndﬂé}ﬁ@eﬁﬂm m&fmab:lh 1952 pE s et praferably 2131Fe
" to faorm a-honogeéenous nol dabl e conposition; and" (d)

- nol di ng the honogenous nol dabl e conposition. - with
heat t orf Sfofer @mbbddieny deabineireo vamibaeoated Witk MY ‘E“H%‘?le llq“'d‘ o

TR i PLORSE RO At [l B Bl omecon

pre-g RN
B Parefr’&m NeWACEH, Hely (R @bbﬁ@adablemmpﬁpsg@@dam @991), polylactlc o

- acid (PLA, a polymer of Jactic acid from fennentatlon feed stock); poly hydroxyalkanoates

. (PHA, from mlcroblal fermentatlon), bacterlal ccllu]osc chitosan based po]ymers (for o

' examplc ﬁ'om shcll ﬁsh wastes) or waxes and oil based coatmgs These materials can be
7. apphed either as a thin f Im or can be sprayed/d:pped onto the product Bondmg processes

for apphcatxon of thm fi lms of water-re51stant ‘material are lqmvm in the art. |
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tenperatures, for exanple; betvveen 0- 60C, pr‘ef erably
bet ween 0-40t; conposition),- (vi) baking" powder, for
exanpl e bet ween appr oxi mat el y 0. 1-15% (by weight of

~ the honmpgenous nol dabl e conposition), preferably-0.42,
‘1 or 12% and/or (vii) additional materials, such as
~up to approximately 5% 0-4% 0-13% 2-13% or"0- 1596-,

izby such .as gl ycerol, for exanple betmeen approxi mately..

- 5% gl }GRE &hbddm(en% higihbd 8fp rdvlaled foln am@gawemmifdmlmby
con‘posn tio r oxi mat e 0. 5-

pref erab(a}znf)amm 15 5o, 5. abRion Kbk g low

20% WibsORY ¢ ﬁfn plelbeBveddR TIBEE B ﬁ:ramadbéﬁ\bbxeom"cdmed %
from pproxmat y 5%corn starc

‘ 1t cof t - R
- pre- gel ) (barmixgosogaicswood ( fikpys %ﬂ“ﬁy |"EP8FF0PE° "et“’e"“;_
pho Q&Lﬁ-ﬂﬂlegsl ?{h‘dd% hed “Bk,%hyrﬂﬂoﬁdl}%}ﬁkphwﬁh@ttr other h]gh molecular o
or ,

‘blo em ca

st'arch, such-as corn starch;
(i | w)elgpﬂem@@hicélaSsqheﬁﬁébfcef%luch as a .pre-gelled corn -

“starch (g a&ﬁ:ﬁ% Hgthtqugtﬁi-srgel(e!d)sté?cﬁé%yknWﬁ)dhe‘ hinBogsneons mxxture. -
- flour (having an aspect rath bet ween -appr oxi.mately. -~ .~
B Zcqmﬂiﬂﬂlgﬁy“md ikt gndothst Mgk ’éal?hom)genous ol dable = e
_conposi tHPHwIdeg' the QBMoge%E&M&oﬁp&hxoawiﬂehmm tfam a blodegradabie B
- armrphous raw : products such-as gypsum-and calcium’ . . " -

sul¢cuta@ef=\ﬂéﬁlght of the honpgenous nol.dabl e conposihon:

0. n ‘eartg cf:bthdgeﬁe%oﬁ@me.ammhcexd-mstmuabatmg; snehr &|PROJEChat (ffbm'f
as |inmestone, and

= ! :
o, Nem o BeoRBR e BT EP RS B oSk i i e

- st 3@?@1&, § }BRARS o !hcﬁd’la:xdj frgmofernekatation |feed Stoek)aﬁdb'rﬁ’qwalkanoates S
(the 2 505} LAY Ilc?nr)nha%tenﬁl%ﬁfegé‘%hmw §LF polymers (or

-~ corfp Bl micrebiy! IRegeRf |

Corgxample ifiom shilf fish vmsted;ewn’aﬁ@ﬁﬂné@bﬁﬂcéw?éﬁgs and- exarrpl e '

onogenous nol dabl

fromshel.f fish wastes): “or waxes and oil based
coatings. (PHA from m crobi al” ferrrentatlo

i ‘bact eri &i anotlet erhlndibnent; i is ersemniasd ‘F‘&}‘ﬁ'@rﬂi‘* ?P%\g"fﬂ'\ﬁé““'d"d'
- : N a’?\&c)lea ab We)f rfchIthelr Affe Jﬁdibdﬂioﬁd @ﬁdhf ﬁfdmﬁﬁsﬁglthe’lreﬁlem odor'of
st dt

rooxyal kanoat es

,Zelwr(qd)m@la wmptamumf@wwumﬂlcﬁ? e&wiﬁ Wi gr 30-50%,
- POl LA bEmBGha riftreC ARt thigmédae ot woddalave br fiber bancbe decreased to -
-~ l'iqui-d-Tesistant coatl ng, .such as PROTECoat (from19. :

1t 0% recognl zed that in-any enbodi ment of the pr esent

b nventl on,- paper pulp can be e . . o
Ina further embodlment, a vacuum can be used to form a ﬁlm around the mcalded_j :

| -art:ele When using' @ vacuuin £0 form a film around the molded artleie, at is reeogmzed‘.
S that increasing the levels of wood flour/fiber and/or paper pulp. can. faclhtate the
o vacuummg process. In one-embodiment; the wood fiourlﬁber andfor paper pulp levels can B

o be mcreased to 30 40 or 50% by welght of the ﬁnal mlxture T

Thus in an alternate. aspeet of the present mventlon, a process IS provnded for_'

fermmg a blodegradable container hy . T .
(a) formmg a paper starch suspens;on wherein the paper pulp that is mamtamed at

Jow temperamres for example between 0- 60°C preferably between 0-40°C and

U



f”suspens

substituted for wood fibers/flour. In another
enbodi nent, a process is provided for creating an open
cell foam ~container by. (a) formng a first .
- pre-gel led starch suspension that is maintained. at a:
‘tenperature, for ‘exan‘ple preferably from0-60C, nost )
preferably from 0-40C;  (b) m xi ng together \‘@ﬁ' f
fibers (ir) fnloiulmg (lhahqmogeraamawbbtﬂer%ﬁqpas‘b‘& et heat o orm 2
_ % 0}6“ iner, @Nd: 1:8), a second pre- gel | ed starch:
'-sugﬂ% orm a horrogeneous ~composition,. and -
source of gas 'such as a source of carbon’ d| OXI de . -
' gas : (]_%%me Afneh a%ﬂﬁeg’s i£ SloviREE 600 HrhnBe asbrar!e’gl%dable container
[ ry or geneous ‘m xture . .
~‘coniyai ni ng the wood fi bers and second pre-gelled -

| \?\/lt ta:] C Ee (@r}dnmé d) PnJlEBJ %%h%gl&dﬂﬁ%orﬂ %Pﬁﬁﬁﬁ@#ﬁg&m dtdnﬂﬂsolutlon |

,_ contal ner . h
- Speis pfdaced flonidiprte approximately S8s@n 75, i85 9% gper RUlp K‘?Yé‘t‘t‘@& of the

"t 0 p%e-ggfarﬁoalpﬁ{oxfm%few 5795% gﬁf@lgb@ 6% ﬁh’l orfogéﬁhmwgmh as

St arch suspenSi o

pr Ocﬁbumftcﬁ)r Maappmmiehai-@% “atcs%vprﬁl@f gt he grecarﬂ(w wherein the ~~ *

of the. pr oy &m z%mearo.so°c o
y‘%w 'L? tﬁ? {g ﬁmg?%aggp%‘g&g‘%%tg?tﬁg preﬁgel led -

"-'.suapﬁhsblmhemveenfht‘m #ted at | ow tenperatures, for”
' - (b) moldmg the homogeneous moldable composmon “with- heat to form a .

blodegradable contamer

An'other{embodiroent of the. present i,nventi.on‘ provideS-.a'_prooe_se _for'. forming a -
blodegradable contamer by: ) |
- (a) fonnmg a pre—geiled paper starch suspensmn that is- malntamed at low
temperatures for example ‘between 0-60°C preferably between 0-40°C
| . (b) mixing together 41 0—24% wood fibers or ﬂour (havmg an aspect ratlo between ,
- O 'apprommately 1:2 and 1: 8) by werght of the homogenous moldable eomposrtron, Gi) dry .
Coor damp starch suoh as comn starch (m) pre-gelled starch sueh asa pre-gel]ed com starch-
s produced from approxrmately 15% comn starch. (by werght of the pre-gel) and 85% water,
: -(;v) waxes, fatty -alcohols, phosphohprds and other hlgh molecular welght blochemmals, :
. such as. glycerol for example between approx1mately 1-5% glycerol (by werght of the-
l: homogenouy ‘moldable. oomposmon), (\2] approx:mately 0. 5-20% water, preferably aboutr
0.5- 10%, 0. 5-1 1% 0.5-12%, 10 or 20% (byr weight of the homogenous moldable
EE composmon) (vn) bakmg powder, for example between’ approxrmately 0.1- 15% (by
welght of the homogenous moldable composmon), preferably 0 42 1 or 12%; andlor (vu) “ '
. - dd;tmnal matenals, such as up to approxlmately 5%, O~4%, 0-13%, 2-13%, or 0-15% by
: weight of the homogenous moldable cornpos:tlon of natural earth ﬁllers for example, |
" clays such as bentonite, amorphous raw products such as gypsum and calcium sulfate,

rmnerals such as llmestone, and man made materrals such as ﬂy—ash to form a.

homogeneous mixture;
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| L prE) ¥ R
" heaagengysailr eimplcyesi www%ﬁﬁ%&m%% o ﬁlé%g*“ of the -
- from ap rsoglélgﬁ]e&,\g, és,&é.féjo sgraﬁprsmeétewaa olzo%&auaf)ﬂfmﬂab@rabout L

*;b&“’WS% B¢ e aable -

05,_10%, 05 11% 0.5- 12%, 10 or 20%. (by welght of the homogenaus mo e o

N compOSltlon), (Vl) balcmg powdcr, _for example between appm}umately 0. 1- 15% (by S

::_ homogeneousmuiture, RN ‘ S L TS
| (c) addmg to- the pre-gelled starch SUSpBl’lSlQIl the dry or damp, homogeneous: o

exanpl e, between 0-60C, preferably between 040C, (b)
m xi ng toget her wood. fibers or flour (having an.

~ aspect ratio between approximtely 1:2 and 1:8), a

. .second. pre-gelled starch suspension (the second ..
pre-gel’) produced from: approxi mately :15%corn st arch
~(by weight of the second pre-gel) and - approxi rmtely

O CIC A Ricoh- et oS aspmsioprio: gl daam homogeneous R

baki ng: | e bet.ween 0.42-12% baki-ng -

* poukiare wﬁmmgongﬁﬁéaﬁwmaﬂ%%ﬁ? nol dabl e

. Conposig) 0 hQiF0gedekle scomipuditione with . (-ma} to fo:m a,: |
- addi ng(a) ﬂﬁhdulgotllc héthdke: .

re-gelled. potato starch suspensi-on. a-
hdmr@gnédllﬁscomawfure "~ contai.ning the wood fibers - and
pre-gelled corn st arch to form a hormgeneous nol dabl e

~ conposi tion; and :(d) notding ngous npl ST
‘conposim |aoﬁmml‘twbl‘? b . PRFRD als pmvbc{égggr fé‘agﬁ % bdc’%%gdable,- e
_ Conlléln% hom)genous .m xture before nixi ng it W|th

L (HE"PYE- el led starch suspensi incl uding;. but TRt I
1 it edadt @mmarmw-oeﬂ%mm%ﬁf@hﬁ RCHeinen ntg? %nmgmﬁm%& at IOW_ g

MBL e dratlirds, B it 7‘@%"““:’% Wanbrezerabxyrmmeneo-so°can (i)

- appr.oxi mat el'y

o 6% d cor
(by wei(tgmmaotosﬁberé% ?{‘h\%? beysor fio rrglm real’s . cag&ween' .

B:@Qi%ﬁte‘l}ol ) Eﬁi F\H}l@ \fvbzbﬁtr(ﬂ' tlﬁ:rhe{nlqgmeus molgubjgl mpq;mon, @@ dry._ '_i

f fl L
C e Srhrodisst bl gl ARISBNRS IRl b s
cﬁloagpaﬁhﬁatamseamdneqmdoebw vecight §f the pra-zed) @pd 85% water; -

n?-rl ?(nggt% 8{%%?\*{5)5 gﬁ%&ﬂ{pﬂipaﬂﬁ B[lﬁ?(hlgﬁ‘i&le\ﬂulﬂaﬁwﬁéﬁ@bnochemmals,f |

suspensi on

| weight of the homogenous moldable compos:tmn), preferably 0. 42, Yor 12%, and/or (vn)'_'

' add:tlonai materials, such as- up to’ approx1mately 5%, 0-4%, 0- 13%, 2—13%, or: 0-15% by e RS

.welght of the homogenous moldab!e composmon of naturai aarth ﬁllers for example .

' clays

‘mmerals such -as hmestonc and man made matenals such as ﬂy—ash 1o, form a__‘jf_:*: o

L mlxturc to form ahomogcnous moldable compomt:on, SR

(d) moldmg the homogenous moldable composmon w:th heat to form ai. -

'blodegradable contamer, and

(e) coating the contmner w1th a hqmd-reswtant ooatmg, such as PROTECoat (ﬁ'omu'- _

'i'New Coat, Inc.), Ze1n® (a blodcgradable matenal 1solated from- cﬁm) poly lacuc acld?' T -

' (PLA, a polymer of lactic: acld ﬁ'om fermentatmn feed stoclc), pcly hydroxya!kanoates

h (PHA, from m:croblal fennentatmn), bactenal cellulose chltosan based polymers (for ' B

. example ﬁ'om shell ﬁsh wastes) or waxes and oil based coatmgs

T TR

such as bentomte, amo:phous raw products such as gypsum and calcmm sulfate L



gel); (ii) approximately 4-35% native starch (by

wei ght of the honobgenous nol dabl e conposition), for

exanpl e 3-5% (preferably 3. 7% or 4.2% native potato
starch, and/or 15.4-34.4%native corn.starch; The
_processes described herein will- produce blodegradable,;;'
containers that . are (irii) approximately 1-5% gl ycerol '

(by %Eﬁbfecéﬁmzkﬂl&mﬁﬁmgﬁﬁmdmentﬂf@&memwm E%yp}ﬂpcanoe A

: __(|v up .appy.oxi tely 10 or 20%water (by vvaght of - = |
- gﬁl‘r’&ﬁiﬁ{fg &%%@ Bie” conposi tion); " (v) -

.“-.appr oxi netely. 0.1-15% baking . nol-dabl-e corrp05| ti on)

Dbk Bl RN e ot e

mol dabl e corrp03| t| on), such as bent oni te

\Slafg;l oé“)t P’gwggasiiégg Iﬁ“@%@ Ri® ng \on ééﬁg&l g‘g‘?tﬂ Cuﬁnﬁﬁa% { low‘

angh &a&xte,omeﬁampiemeteﬁbiy fiemsReA3Csmest preferabbrftraei0-446%

sheet's  gan be th n. 0

o r‘vf'Coa-t' néé mﬁ?‘?% ; H‘gfﬁbe%eetsd F};mﬁ F %—,Q g?te{ago _behveen o

ﬁ%ﬁﬁ?&@y ”*‘éh‘t‘ﬂef‘%?“MW'Bﬁmwsmt@"fﬂéﬁogmms B
a@mgmctna B3Py of g%gl%il as 9?0119&%3 n%l(ﬁtﬂee%

corr.ugat.e curved ent or

- textur gy ssdisgto ﬁadﬁest pestgeled ﬂe’chrétsn%@ﬂdékx OF Higp. homogencous

| T ,"':'L‘%%@%crog@?n %W@%&d% %Os&&d . dldstREh; Qﬁdt hick as 1"

A ere strength, t 2D | ty, a or-hul k L e
ooare i n(d)nmzldmg c:lcméqrmwpuoﬁ@nporﬁ@n fraithnheat & %m. E>}45>5?gr-'ﬂtdal:~lc: |

.~,| nhege tly different fromthe term" ‘sheet” ‘except that -
. rrfl- hornmal |y denotes a very, th in sheet Filns are-

"-".-'r".";roften formed.by processes that-are different fromhow . -
... sheet Smaaf :,%ecﬁﬁk! éli!&oldién&]@ EEpFksestil Apkentisi ibgirekiet ko abprowssn@r formmg e
.. rat’her’ than sheet having thi cknesses as tiel - [ k S
esmc'la;‘mrOel f‘ﬁ@‘m{‘ MeReral , filnms Wkl be deflned as.

'~ sheet . (ab) EmdsEr ﬂbﬁdslgel]&d nmh ons;ansjomproﬂwdtﬁﬁm anpr?mmately 3—5%-‘ |

|  1 ;I%gtaé%%nﬁgl ‘Ir-f?iggtt rtl gel- en) C? E%I%rfﬁlﬁl% ly 45597%1&&91' (ﬁ)swﬁtgﬁttofthe SR

rom starch

Cgfmgbgl $uich rthatu&e nge—geilpd nsgi;ggpﬂgl ﬂ%mg@%% qwhtégquratures for

ar §amp1e between 0-60°C, preferably between 0-40°C;.

(h) mxxmg together wood ﬁbers or ﬁour (havmg an. aspect ratlo between o

o approxunately 1:2 and 1:8), a second pre-gelled starch suSpensmn (the seoond pre-gel)'.r“- S

: _.produccd from approxlmately 15% « m starch (by welght of the second pre-gel) and'

M “app |
o example between 0. 42-12% bakmg powder (by welght of the homogeneous moldab!e

: ;'.composxtlon) to form a homogeneous mlxture

rox1mately 85% water (by welght of the second pre—gel) ‘and bakmg poyder;’ for Sy

(c) addmg to the pre—geiled potato stareh suspensmn a homogeneous nnxture I

'contammg the wood ﬁbers and pre-gelled com starch to fonn a homogeneous moldable'._. N

. _-':-"‘.':'composmon, and- o o
@ moldmg the homogeneous moldable compomtton WIth heat to form a - T

*jblodegradable oontamer 7
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The term "container” as used in this specification and
the appended clains is intended to include any
article, receptacle, or vessel utilized for storing,
di- spensi ng, packagi ng, portioning, or shi-pping various
types. of products or objects (including, but not '

: -',.‘Ilmtedto food and be er age,. pro S o

- exanpl eTheProsers ‘t:"-’é‘rﬂbﬁq =18 ‘f’ﬂd”ﬁ%‘? ba%m Eag’f%‘é?‘nsgmm that are -
: boxﬁﬁnedt%mdlﬁeﬁh&%t tSieidns of mjatarﬁaﬂs bybwbxghtei-‘pr ekmétp@as gontainers can
' rays, cartons; ca a oxe :
PP ohekmedieeamAR Kt ot oo BT Rusro R g pient of

. forgh %Xﬁ&@ﬁ&sqﬁa%w&r@osﬂme hes aprﬁeenmlyt HR%7% l(mdst,»ls%) wood; .

"-"'lnten ed to be included vvlth thegegleflm |on-

straws, envel opes, or other t f hol der.s :
Sl Toes R eigheT iy TOBPRROVUOCISERPOSHON; Jf e vaious
pr Ogdﬁgﬁrémb’rﬁecﬁ ottfr FiafRtiME eir Bfﬂad&b& o thentdidribess tﬁ'rﬁbuﬁtcsmduce a

' cobareggenops mixgie hefore mbEngl W' geggﬁﬁrog, mcludmg, but
aN dﬁot ilktbtlosS, Straws, parti t| ons W appers, ‘cushi- onr ng. '

: rraterl al's, utensils, and an her duct -use
“packagi £, apprpdRRsly, S%st% rﬂené"“e §P %ﬁ&héusl’%r}gtot}d(r% welgclﬂ‘ of the

di SiReREéddEs MBIdRNE @d}ﬁpos’mbri)l(mspensrem faxmad from Approsiatitely 5-1 5% com L

“herein, the term
o8] Y Dt b S opl s PRRrIREly Bed e RaP by Height of the pre-
vvetgegd general 1y wth wat er al t hough ot her- sol vent s

Y oe gafea%pl@;&%feﬁtng gg’%tna& & stg'&lr ﬁ)’ \Qe&{:} oﬁﬂé‘ﬂ&ﬁég&h&? moidable -

1S not a Ca

'pardoh@bﬁsonb Mot ©emplerBpEsé (pictrebly/ s 7% dh: iwé-)r@rtlﬁe p@tnte Staeqhnﬁnd/or o

: n m_xt v refers to mxtures of SO|Id
-.par %gpn&%?m& So’llds in.a liquid. carrier: whi:

ch: o
ar e subgiiprpprasitgtetni-6%r whiorrok Gip seiaht o ‘hﬁ)d‘%wge“"“s m"ldable. S
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Mgl %ﬁnﬁ(ﬂl?éclﬁv@ﬁhe%oéd ﬂbarlﬁmectm@enshseéngm]xr ng" of Ll

‘_._"jrcon'ponents I n-addition the surface of the ol ded
- product. can be rough VS -the: srmoth .sur face .of

":sequengﬁaa{dlg@ products ‘Mor.e: recently t he- produot
" was tes t h i-mensi onal nDI d, “usi ng .classi c
. conpr @?W%P@f‘ §&f°§@glnr ques, heated: - mold .

t':\',vvlth asma&HMcqmthgai appli ed durl ng the process
n theﬁe/ bEsten Qﬁ% Werrent for- a SpeCIfI c order-. of

< .m Xi hg:Was. al’so
observ@ﬁbﬂmmdm shed product suffered: significant:

-~ probi ens,: i ncl udi ng. i ncorrpl ete’ pr oduct ~spr ead - durr ng
~ the nol. d| ng process; reductl on .in ?rmothnes

" ol dedFahisduistureaizs agded agoRs MG AT Bayr SO

T%E&rtﬁéjcdét’p&:ﬁﬁxﬁs mﬁﬁ&e@gfo?ﬁtpb\edetmmhﬁxﬁsh cartBbamn»Ir bc:Mmte clayw"._ S
or m gell e otato s suse

Dbl s SRR B A e Bl PR R o i At

* PlowPlevels [3Bto 5%%@Mbeﬂea%ﬂemmgdmmm®mma¢dmmkm S e

I E ﬂébas;c, T

unfil.l'ed comers:

served and when this. order Was . not

70.C.

.‘-St a

£ "V;Examp]e rmxtureE

B 10 gmis of a gel mix of 5% pota:to starch & 20% bentomte clay | T

,_-,"ﬁgmsofdrycomstarch L
'-"7gms0f80meshsoftwoodﬂour SN

e . 1 gmglycerol

| ‘:-'Ggrmsof;“’.?tﬁ :

- , Test chamctcnstncs the th:ck stlff mlxture was ﬂat molded m a 4" x 4“ ﬂat mold R '
o ata low pressurc [between 2and 3 ps:] to a thlckness of 3 mm The mold temperature was ) .' L

©



92.3 g wood flour (aspect ratio 1:4) 132.7g potato
starch 159 g corn starch to form honbgeneous m xture
3. . Add honpgenous m xture of wood and starches wth

"~ the pregel |l ed paper potato "starch, nmix with a dough

-hook mi xer on | ow speed This m xture is stable and can:
~be cooled, refrigerated, etc, but not frozen. 4. Place

i x50 €. 35@"“5‘@@ sti5BiroBasgiclderdd Thetks itam wES Both 2y @d strong after — +

g

* I'Neprodnonisthac aid has hlmg!eqﬁg&dajﬁlsugng&cfoyhsecasbasmmﬁmage The '

I PR A R T e

' pre.g&lcbﬁ.d paper potato starch suspension:. 57.5.g dry

potato starch: 8.5%42.31 g ‘recycled paper puI p: 6.2%

580 g water: 853% Add conponents in a mxer, heat to -
“ ..60-70 M tenp 65C) with m Xi ng- on I ow RPMWlth

a wre t en the paper: pul pis .
. di-sper sggﬁ 8P ép?%ltgg?mh'gar ature begins to rise - -

ountil

~'(above 20@nsofdrgciPMach the nixer. is. increased until

_':l.;the rra#g%;‘gg&ﬁﬁml%@ggagﬁd The heat| ng continues.

enp r-eac At this tinme, the: mxture'

s a hohwgeﬁglwmolgel suspensi on - The heat.is. turned"
. off and beater ~heads changed to cl aSSI c dough hook

and speed is |l owered t0-10% of nmaxi nu

('Ki't cheFesl cherayipristing 1 e Hriek minye Wﬁsoﬂatﬂ%ﬂ"ﬂé‘r a3 f‘é’fh@%‘ mold ata

".',_"Seﬁ,gf Essﬁ%%@en 25511@93 ﬁg{ tQ%'tQi\ékneEJ‘ﬁ'B Wlmmﬂdd@ﬁ}ﬁrﬁh‘e was e

‘gel | ed, i'S a

s é| t hat e
* codiel; ?@FF‘FQEF‘SF%““’@{"& mo*‘{?atﬂw&?ﬂ f%i@ﬁbg‘g@&m strong affer

. Pr gBiding! e §thth Wsn\Gasaabie &hshlglﬂleﬁel of wmaihed hiopackets.

" (aspect ratio 1:4 or |less) 6.9 g potato starch 8.3 g

‘corn starch to form honogeneous nixture 3. Add

honog e ERuSpIEIG ture of wood and starches-to 29. 99 of
__the_pr gzlledF Ot gm ostarch m X vvlthadough
“hook |gm8ﬁ’ p I's mxture is stable and
.can belcgntsloé‘dr)monrﬁwh ger ated, but not frozen. 4.

" Place - 55 g) and. bake at 195- 225 .
- C (i degﬁ%g?g:?% sg@% seconds (ideal 75 C) 5. -
" Cpat i nggmefighyseral |y | ke PROTECoaT 6616B by New- Coat

o 1I'nc, conmercial,. biodegradable, acrylic based, FDA:
'appr oved for food Theée foll ow ng exanpl e

f s
wor k - witeshelipgackeristies - mmeyh@t&fcw:awﬁgmg' glégdolraglé“ x4" ﬂat_- B

o st N m!i)r@sag (BEREES 2 4Rd!P phly @14CBickids® 09 IPMANUTHS mold - R
- as measure

temperature was 250 °C. 25 grams of the mxxture was mo]ded ‘The test item was both dry_ )

:  ; :and strong after mo}dmg ‘The strength test. was 9 with a high levei of entramed air -

: pockets “This mlxture is the strongest of the basnc formu]a tests using a ‘mixture that was '

Lo thick. The next test was to use the same ba51c formu]a but. w:th addltlona] water to aIlow S '

: .the m:xture to be 1n_|ected asa thmner mix. :

Examp]c I-I .
-15.1 gms of a 5% potato starch gel

A gms‘of dry com st_arch_

a7



E_"

pentroneters. In addition, these exanples and f or mul as
produce products with thicknesses between 1,5 and 10
mm. for exanple, thicknesses of 1.5 nm 1.75 nm 2.0 nm

“or 3.0 nm List of Wight in grams: m xed-b. FornuIaID
# IngredlentsO P R 4025 wood flour 4.8 4.8 4.5 5,0

“Potato ;5 fsdmgshgoﬁwfbogﬂ 5 7 2 Corn starch ‘8.3 9.3 -

7.8 8.6 22.22123: 10%Potato-__;___"

starch ggin@yceﬁ923128 9 Total W . : -
Mol deng 952.0 51 Each nodificati: on 1. st ed i n

-~ the abov?“?g%Y"ecﬁ s based on what works best for..
'-'speC| fic flexibility and/or method of. nolding.. For

) | For o
- S;( Z?EheTﬁéh#a}cyengtﬁn% ﬂ&llh‘l%f “ﬁ&ﬂﬁ@ﬁﬁﬁ& hfolte®fn NP QI ¢ mold at 8-
0 gr 268 pressuedi(botverio? A &ptlDO#ﬁ thivkpeseipbhmes Thepeld fpppgrature was

gg ﬁ%éﬁ g P(%&ﬂt,{?'xﬁ}ea&z&%kﬁﬁ PR iRA3id both BPaild strong after .

(i ange. -Li st _of Wi ght :in"

moldmg. 'I'he strength test was 9 with a high level ef entramed air pockets The addmon;:

. of more water al]owed the product to fill the’ mold more qmekly thereby producmg a
i product with strength similar to styrofoam (2mm thlckness standard productlen) Three = '
'mxlhmeter thlck trays were made by moldmg for vanous tlmes between 3. and 5 mmutes at |

| . temperatures between 300 and 375 °F usmg the fol]owmg formulahons Satlsfactory. o

O | r-products were obmlned

Exam ample T .
108 gm wood flour [6020 grade]
'..232gmcomstarch = o
- 41.8 gm 5% pre-gel]ed potato starch m water o
12 gm 20% bentonlte clay sluny in water 2

0 Ex gleJ

108 gm of wood flour [6020 grade]
232 gm corn starch: - ' S
'41 8 gm of‘? 5% pre-gelled potato starch in water e

"2 mm th:ck tray were molded at var:ous nmes between 45 seconds and 2 mmutesr , '

_ ,. . at temperatures ‘between - 350 and 450 °F using the follewmg fonnulatlons Satlsfactory L

products were obtamed
_ Ex g]e K .
. 108 gm wood ﬂour [4025 g'rade]
'23 2 gm com starch

7 ‘733gmpotatostarch .
. 418 gm 10% pre-gelled potato starch in water



10% Potato starch gel 41.829.9 Total w.

Mol ded72.852.0 3 mm  Thi ckness of Ml d(deeper 2 mm
si des than List of IngredientsWight in grams m xedby
Formula- 1D # U 1U-2U-3 * 4025 wood flour 3.3 5.6 3.5

. Potato starch6.210. 56.6 Corn starch6.110.36.5 paper
o pulp1.8 3.0 1.9 | o% Potato starch el 27.646.629. 4 g
Total wt. Mblded 45 76,0 48 Thickness of.Mld -2 mm:

3 mMm 2 Bxamgle Bt of Ingred| entsWeight in_ama m xedby

- Bl e

pul 1.-83232 gf chfiétdrht at o st arch geI 29 951 033 8 Tot al

- Wt 'Vbl 9?%3130%&3 ém%ldfg

'3 3 gm bcntomte c]ay _ , o
41, 8 gm of 10% pre—gcllcd potato starch in water R

N . Thcse trays (in thc above examples) have a]so been coatcd wrth a thm ﬁlm of food e '_ =
= grade. ponmer and/or food grade: parafﬁn wax A spccrﬁc aspect of th:s product is thej ; ) lf- L
. qobscrvatlon that thc addrtxon of components rs vcry 1mportant When thc dry mgrcdlcnts - |
- -'such as com starch and wood ﬂour are added to the potato starch gel; w1thout premlxmg B -~ o
i | into a homogenous mlxture the product suffers a dramatrc reductron in strength arid wrllg__ o
S .'not spread evcnly in the mold produclng Opcn vords and unﬁlled COMmeErs. Thc observanon . |
of speclﬁc addltron was seen in a. dozcn or more tnal :mxtures that used a d:ﬁ'crcnt order-. o :
‘ - of mzxmg of c0mponents In addltlou the surface of thc molded product can bc rough vs _' '
| -' the smooth surface of scquentlally mlxcd products Morc reccntly the product was tcsted,. o
: -‘m a thpec drmcnsnonal mold, usmg classrc comprcssron moldlng techmqucs ie., heated -
-' " “'mo]d with a constant pressure appllcd dunng thc process In these test thc rcqulrcrncnt for. C
.'a spcclﬁc order of mlxmg was also obscrved and ‘when this ordcr was not observed the
:' ﬁmshcd product suffered srgmﬁcant problcms, mcludmg mcomplete product spread o |
-'dunng the moldlng process, reductlon in smoothness of the moldcd product and a .

" rcductron in strength as mcasurcd by classrc penctromcter methods

Ex QIeM

', I Form prcgcllcd papcr potato starch suspensmn
- 57.5 g potato starch 8. 5% ' L
432¢g rccycled papcr pulp 6 3%
575 gwater 85% R -

Add components heat to 60-70 °C (1dcal) 65°C wrth nuxrng on high specd wrth a wn'e
o w}usk to form gcl Once gcllcd lt is a stablo gcl that can be cooled, rcﬁ'zgeratcd etc, but

. not frozcn

49 “.



Thi ckness of Mold2 nmm3 mMm . 2 mn. 52 List of
I ngredi entsWeight in grans m xedby Fornmula ID # W1W?2
4025 wood flour3.86.3 potato starch6.911.5. con
~starch23. 3 paper pul pl.83.0 10% Potato starch -

el 29.849.8 ‘Total wt. Ml ded44.474.0 Thickness of ;
Mol d2 mm 3 nm  The-invention has been descri bed W|th' :
- reference to various specific and preferred R o
- enbodi nfnpémgﬁgeﬁ,g&hﬁg,g&gﬁals Hovvever it ‘should he:
under.st'cod ‘that many vari ati-ons.and  nodifications - .
" Wil be oB%3@¥®ot Bour (aseest @HY [¥kd in the art fromthe

- foregoi ngges Mﬁgmq@scrr ption of the invention and_,_ S

o ':_Jsuspengpéﬁ’"{‘

‘may be nade -while renaining within the spirit. ‘and:
 scope of l#hecametaeh i on. 53 -CLAI I\/S 1 A process for -
o formin oq(gmmg,@ggmwterlal (a) formngaf"'
~pre=gel st arch-suspension-that: |s ‘mai nt-ai ned’ . .

. between,  approxinmately 0 and 60C, (b) addi-ng to the: o
~pre-gel El eﬂd@ﬁﬂoﬁ&oﬁéﬁﬂ%bﬁﬁboﬂ afld MarBes Wi he pregelled paper potato

- honpbgeneous 'm Xt ure containing -at |east Wood fibers: .
havi ng stachampevit 2 daugtoheskmise o 963 mately 172 and

1t i Wit is dta%%h@&an‘b@ciﬁ&éd%g‘éﬁﬁdgﬁﬁlwﬁmﬂﬁbﬂﬁm e -
.conposi tion, and:-(c) nolding the- -honogenous nol- da_blre

‘corrp05| tion with heat to forma bi .odegr adabl:.e-

mat.eri al- p;az,g m&tm ﬁﬁesadf(wss‘g;ram Bikeat 1osadsfc eidebﬂé“C)forso-r* ,

mat-eri al. 4?33‘3 ? mng a first pre-gelled starch:
el Lhmi nt ai ned at “a Iowterrperature

. (b) 'mi'xi ng-toget her vvood fibers or flour (having an:

-second p suspensron a. na

aspect Qiéoag,& e% 8"“’%%1 ‘fpﬂ&%ﬁ%ﬂ XGI%B%:R%?&J éoai)lnf %onunemlal | ’: s

“starch - thindegmdnble, demho@ew&@%pptméfor(@)l addi ng to"

.':the pre-gel | ed.starch suspension the diy .or danp,

~ honogeneous . m- xture to-forma hono enous : nmol dabi e ‘ ,»31_-:'
- C GINpOTLES M ARHELESFARMERD FROM FREGFLLED egcsrﬁvew@s
-conposi ti on ‘with heat to forma -bi odegradabl e

o mat eri al . A. process for formng. a bi odegradabl e

- mterlw(a) formng a pre-gelled starch
‘.suspengrmhn(ﬁ&gellwpepagbﬁtowquﬁnﬁomm appr oxi matel y .

' 3-10% potato starch ht of ‘the pre gel and AR
”'»apprOX| nﬁ?élgf %,thﬁ}g o

| 4231 grecyc]ed paper pulp: 6.2% : '
580 gwater 85.3% R

Add components in a m:xer, heat to 60-70 °C (1dea1 temp 65°C) *wnth mlxmg on
low RPM With a w1re whnsk to form gel When the paper pulp is diSpersed and as the o
temperature begms to rise (above 30°C), the RPM of the - mlxer 1s mcreased urml the

'maxzmumum RPM 1s reached The heatzng contmues untll the temp reaches 65°C At ﬂ'lls o

o tlme the mixture is a homogeneous gel suspensxon . The heat is turned off and beater
-.heads changed to class:c dough hook and speed is lowered to 10% of maxnnum
' (KltchenAld®) Aitemat:vely, for smaller batches, see for example, step #2 beiow, the |
- : mrxmg is done by hand Once gelled |t isa stable gel that'can be eooled reﬁ*zgerated ctc

L - ‘butnotﬁ‘ozen

50



wat er by wei ght of the pre-gel such that the
pre-gel | edsuspension is naintained at |ow tenperature;
(b) mxing together wood fibers or flour (having an.

-, aspect ratio between appr oxi nat ely 1.2 and 1; 8), a .
©opre- gel | ed-starch suspension produced. from o
~approximately 15%corn. starch (by weight of the -

pre-gel) and-approxi mately 85% water by wei ght of the

pre-gel 2, Hmdxxaherﬁlmvwegma@nciﬁ (for .exanpl e

-approxnma cifically, 57-- - o
- .65. 8% cor%%‘?magﬁgr%%’ ‘ﬂﬁaESt he- hormgenous . S
o nol dable. Gwrgmmtdsmcb or. 54 approxi mat el y- 2- 15% or,
- ~‘more specigfi cal | 5% potato ‘starch (by weight - of
© the  horod@siE %‘fhda .
S hormgen&ﬂ&mhnmdgmeeusmlx@m) adding to the pre-gell ed
- pot'ato starch suspension the hom)geneous m Xt ure to o
~formafinal. honbgenous ol dabl-e corposition; tg (udezl o
- rol-di ngsthed hmmggmueunxtnmltdafbmbaﬂd@ﬁﬁ |W?%?B°f e prege Paper

" biode r%{% erd{?%?] hooﬁ ﬁb«%ﬁeeﬁ"'fﬁ?sﬁﬁé&ﬁrciﬂtébﬂh”m@

bl e conp03|t|on)) to forma..

Ll Ao m ng egradabl-e mat eri al
by bec&@d&mfmgmgedablpmet@%ﬂened paper starch suspen5| on
“that i.s mai-ntained at. low - ‘tenperatures; -

A e e Eiﬁ‘és@?l%o%a'or -
= f| bers %\é&o%gs@t\%l p@j:t rati o between approxi mately S

dt h: Iengt h) to form a hormgeneous

j}rml dabl e..conposi.tion; and

5 Coating:. Especla!]y like PRO'I'.ECoaT 6616B by New Coat, Inc, qommercial S
blodegradable acryhc based, FDA approved for food o SR

| IThe followmg examplcs and formulas work w;th both the compressmn moldmg. -

proeess and mjecnon moldmg processes 1o produce strong products as me.amred by =

pentrometers In addltlon, these exampies and formulas produce products w1th thlcknesses L

between 1 5 and 3 0 mm, for example thlc!mmscs of 1 S mm, 1 75 mm, 2 0 mm or 3.0

. m.

N T ] Weight in grams mixed by Formula iD# ] -
| Ingedlents ‘ O ~ AP Q R -
‘s woodfionr - | 48 | 48 | 45 53
[Potatostarch .- . -1 6% _ 3.9 6.5 | 7.
~ [Comstach o |83 | g; N 2? i gg
. { paperpulp : : 1 3 I I S B N
. 10%Potatostarch gcl e 299 - 299 _ 31 L 28.9 |
BE TOtal.M.-Moldcd iR 52.1_‘_-‘ 521 | 519 ' "52..0

51




- ho
"~ co

.:f': st

(c) nolding the hormgenedus nol dabl e conposition wth

s

the
-ap

75k

heat to form a bi odegradabl e material. 9. A
~process for formng a biodegradable naterial by: (a)
~~formng a fast pre-gell ed paper st arch suspensi on-t hat .
mai nt ained at |ow . tenperatures;- our (having:an .
-aspect 'Fal Rodifida Yﬁfﬁtef(lngﬁ]e%b BBl sBasH BR whwoesHd lbdaﬁbﬁa
ppr-oxi nmat 8), and a native

| st afpe&iﬁs Jexitolity @ndi@ranfhhﬂth@é @n@@laqufrFW’m’% as YQC‘(P}’“‘&& Eﬂ"n g

to the t g&% etg f *‘?,?me si-on the -
n’f?é"é‘ﬂ’ utéc’%rﬁf % e %’&H a hoﬁrr%genous nol dabl e -
nposi tion; and (d) rolding the homogenous nol dabl e S
blodeqradable materi al. 6 A pracess f ok fnrwln o
bi pHsipfadabl e materi al Ty, ( \nghim mixed by & B’r.}rmlaID#;_
Alngfedisuis pensi on. oroduced frdM appra |mqtnl\ 2. 1504 f
‘pre-gel), .preferably about] 2 5 l5- lor 1:;J,QT -
54025 woed 8o 5- 10% paper~ pul g (17 ueilgh 14311‘_ t he . -
- pr Ep@ab jtarchr ef erabl y _about: 5. 9-8%% ard Sthndoxi mat a] VAR
O5famher -(by weight of the ptleb gell) - Mh.,thatathp-
'prepa%p'ul@d | | 3| 22 o T
1 10% Potato starch gel 7 41.8 - ..-29.9-.
il we Molded 7_2.‘8:-7' X
- { Thickness ofMold - S 3mm. | 2mm :
| sides than " |
_ V#T)-_ ;
t in edicnts"' Weaght in grams mlxed byFormulalD#
' Pls oj S VU—l S U—2 U-3
7025 wood fiour _ T 33 55 35 ‘-  '
Potato starch 1. 62 i .‘_10.5 b _6.6.: i I
I"Corn starch 61 103 1 65 1
| paper pulp , : 18 1. 30 1.9 1
' lO%Potato sta:ch gel ‘ 276 : 46_76:- 294 .
- oiwe Molded — 45 | 760 | 48 |
Thickness‘ofMold o .2mm._ ; 3 mrn 2 mm
» T fIn diehts , Welght :ggrams mlxed by Fonnulal])#.' :
e Tva (V2 [va T
o 40,25‘woodﬂ0ur'_ : 4.8- U 82 B 54‘- :
" [Potato starch__ 69 | g |78 T
~{ Corn starch . L 3
" |paperpulp |18 131 20“‘
: O%Potatostarchgel -+ 299 ‘_51.0_“_‘_“338‘”_
- Total wi.Molded = .. .= 434 - '  7-74.0  49
{ Thickness of Mold 2mm ‘ Bmm. 3 2m1?1f R

.52




suspension is maintained at |ow tenperatures;.. (b)
m xi ng together wood fibers or flour (having an aspect
rati o between approximately 1:2 and 1:8, preferably

. between 1:2 and 1:4), native com starch and native

€O,

"potato starch to forma homobgeneous ni xture; (c)

2 DT € TS T eU pOT At O S RN POraFD

hOh‘B‘g‘eucuUb T Xture-to—formahgrogen Gz Tor g
..CO § ~to° (d)y—Tordirmg Tyt
-hoppgere : u'a e —COoM] uol-T_ o1 bt _IE_I, T acdabte
:nﬁthﬁ 8&ﬂ6 Fhe p;pr§;Haf q+af§§ 11g,5€§rt er—
- f o) B, H-st—te—the—weed—H-BeroJt-o—forfia
' ‘.-ihg Pus it TECVARE ‘,"wav;u,ifgat_t‘ "a?’dj;hﬂs, .
- ph I h ]T' - gh—rel el ar lweloght . —
L bl QChem ca] S SlICh as gl \/r‘nr ol fii)-ap WA :a't ey i IR
- ﬁ'. O SEMW\M‘?IM (h\/ \Apl nhf nf a 44&1:1{1: nr?‘tgo hl el
T ,Mm¢$pEMDld (| i) hFIkI nn nmma!rmm” d/%mm. \/) b

o ~hatural earth flllers clays bentonlte annrphous raw .
~products, ‘gypsum or caIC|un1squate ©mneral s such as

o I | MeSt Oy inPdntioR Ras REEddsBMel wWhtli dfBeice 1S varbup prﬁﬁsand preferred L

”g-ﬂ}Jl;conpr|S|n the steps of form el led "i;l;:f;;
o b aBe Haererut SuH bs QuelReR PR e vytions and
L MaijalidcaRes @l del dhiiohe B eosd sliksd lﬁb;)le aitxfroig theo Gbdomig detailed . -

\QgOds;ﬁ ﬁg@gp@'&&\fe'%&%& r%'a%;’ gﬂ%’ ’%ﬁ%’“‘r&?t‘”&&?g‘ﬁ%fpgt@ﬁd scope}”'f""

(I bftheimeengoh.l ed starch; -(iii) max fatty alcohm

";ﬂ:phosphol|p|d and/ or other hi-gh nDIecuIar MEIght
““bi'ochemi cal s; (v). baking powder, and/or (V|)

*;honngenousfnoldable}COnposltlon of natural . “earth

-f 7f|IIers c{ays' bent oni te, .anorphous raM/products
~gypsum or - caIC|un1squate ~minerals such, as -

_Tinmestone, and.mah made materials such as fIy'aSh to{',

' __forn1a honngeneous m'xture, (c) adding to the"
" "pre-gell ed starch suspension the dry .or danp

- ‘honbgeneous nixture to forma honogenous nnldable

conposition; and-(d) molding the homogenous noldabléa jj,*ff'

| composition wi th heat to forma bi odegr adabl e
“material:. 56 9. The process of clains 1-8, mhereln

: s?‘the pregel I ed starch suspension-is. produced from:
"'apprOX|nater 2.5-15% starch (by wei ght of the

~pre-gel), and from appr oxi mat el'y 85-97. 5% of mafer by,‘ }? 

:;ff:melght of t he’ honogenous nDIdabIe conp03|t|on

53



10. The process of clainms 1-8, wherein the pre-gelled
starch suspension | produced from approxi mately
2.5-5.5% starch and from approxi mtely 94.5-97. 5%

~ ~water..  11. ‘The process of clains 1-8, wherein the "

pre-gelled 'starch suspension is  produced f rpm .-

- approxi mately 2.5-10% potato starch, and 90 to-97.5% -
water (by wei ght of the pre-gel): 12. The proces.s

- of cl aFEME-8, wherein the pre-gelled starch:-

. suspension is  produced from approxi mately- 1596corn

~.“starch (by- melght of the pre-gel). -13. The process: of

cl ai ms. 118, wmﬁcaasﬁotﬁﬁniﬂgegmhémﬂeﬁﬁteﬁmwh salution -

WG e e

3 SephoumRdyanpa ot ol y 15 90% wat et (by el gt o
e DS R ahaing g i prbveeldofaieR, shapeion 4 9P Hmp:lféomogmeO"s -

- Th eniibft@&%&t&alﬁiﬁg &l ladstodd FoersMaeingian adpbe rﬁio&feﬁhzeh Spp@oxmately 12 S

m Xt li':lrl :8 ?w:dtg OlEanaéth to oxanr:gl;lcmogenous moqdag]% compom ro%,h and -
(c) moldmg the homogenous moldable composmcn thh heat to foxm 2

blodegradab!e matenal

2 A process for formmg a blodegradable materla] by°

(a) forming ‘a first pre~gelled -starch suspcns:cn that is. mamtamed at a lcw - B

- tempcrature

(b) mlxmg together wood fibers or ﬂour (hav:ng an aspcct ratlo between.‘::ﬁ o

' apprommatcly 1:2 and 1: 8), a second pre~gelled starch suspens:on, and!cr a natlve starch ' :- . o o

Cto form ahomogenous mxxtm'e, R

- (c) adding to the pre-gelled starch suspens;on the: dry or damp, homogeneous‘_" : - '

mlxture to form a homogenous mo]dable composmon, and
- @) mo]dmg the homogenous moldable compos:tlon wnth heat to form al-: B

blodegradable materxal

. 3 A process for fonmng a blodegradable matenal by'

(@) fon-nmg a pre—gelled starch susPensmn (t.he pre-gel) produced fmm SRERURRER

o ,.i 'approx:mately 3- 10% potato starch by welght of the’ pre-gel and apprcxlmately 90-97%_‘_
- _ water by weight of the pre-gel such that the pre—ge]led suspensmn is malntamed at low o
i temperature o o o .; R .
: (b) mrxmg tOgcther ‘wood fibers or. ﬂour (havmg an aspect ratlo between_’ -
f-approxunately 1:2 and 1: 8), 2 p‘re-gelled starch suspension produced from apprommately

B 15% com starch (by welght of the pre-gei) and approx1mately 85% water by wenght Ofthe.‘ | 3'?__ '

- pre-gel, and a natlve starch (t'or example approx;mately 50-70%, or, more sper:lﬁcaliy, 57- -
65 8%, com starch by we1ght of the.. homogenous moldable composmon) or- :
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16: The process of clains 1-8, wherein corn starch
conpri ses approxi mately 4 18% by wei ght of the
hormogenous nol dabl e conposition. clinms 1-8, wherein
wood fibers or flour conprise approximtely 11- 24% -
~of the honogenous ol dabl e conposi tion that contalns

-the -pregelled starch sol ut, c L
c| approximagly H&Yee P THE %BB%;EFﬂﬂY p57% %‘Elﬁ%&f“?‘ np“%.igé‘é of the

ap q,r g@kaﬁhehmﬁééﬁ@pmmtg firmahoibgendvosmpeneus

e.conposition th

b ,paper s{Qrdding i tht prengelle tpfg"?néf%é’nisﬁwsgséss o*;&ﬁ?%ﬁk&u@%rxtureto«

ol S8R %hﬁn&é&ﬁoﬁ%ﬁaﬁ]eb&hﬁosﬂbnfdnﬂ)ur have an aspect

U ratho,

.and 1 8(d) meilingathsi BefaescARRIn{"E materral’

ggbqglggmdo a process of . . clains 1 19 aor |
Ial rrsgl%4 27, cl'aim 20 that disi ntegrates to B

'_"f'.conponent parts in less than . .one year.
‘4., A process for forming & blodegradable matenal by

t0 Iength of bet V\ﬁe@%‘% E?S Hﬂyhe‘at . ‘fm_m a E

(a) formmg a pre-gelled paper starch suspens:on thai is mamtamed at low . -

k (b) addlng to the pre-ge!led paper starch suspensron a dry or damp, homogeneous o
mrxture contammg at least wood fibers havmg an. aspect ratio between approxunate!y I: 2 :

e ;:': j:and 1 8 (wrdth length) to forma homogeneous moldable composmon, and :

-(c) molding the homogeneous moldable eomposrtlon wrth heat to form a- PR

| blodegradable matenal

o 5. | Aprocess for fomung abrodegradable matenal by: . ‘ |
(a) formmg a ﬁrst pre—gelled paper starch suspensxon that 1s mamtamed at }ow__ A
""temperatur&c, . . : | ' : .
0 {b) mixing - together wood ﬂbers -or, ﬂour (havmg an aspect ratio between -

N i .approxnnately 1:2and 1 8) and a natwe starch(s) to form ahomogeneous mixture; |

(c) addmg to the ﬁrst pre—gelled starch suspensron the homogenous mrxture to. . D

-— ‘form ahomogenous moldable composrtlon and o PR
(d): ‘molding. the homogenous moldable composxtron wilth: heat ‘to form,. ,-; B

= :'brodegmdable mater:al

_ ‘6. - A process for formmg a blodegradable matenal by ‘
- (a) forrmng a pre-gelled starch suspensron produced from approxxmately 2-1 5%-
o 'pot.ato sta:ch (by- welght of . the pre-gel), preferably about - 2.5, 5, 10, or 15%, -

o approximately 5-

10% paper, pulp (by welght of the pre-gel), preferably about 5 9- 8%, and .

h ‘approxrmately 75-95% water - (by weight of the pre-gel) such that the pre-gelled" o

‘suspens:on is mamtamed at low’ temperatures



22. The material of claim?20 that disintegrates to
conponent nolecules in less than six nonths. 23. The
material of claim 20, that disintegrates in 24 days.

=24, The process of claims 1-19 that further conprlses-' -_
- using pressure-in-.conbination or alternat| on W|th

~ rocess P q’i’"t“ggn‘géfﬂ‘%‘eg“"’%ga@ée GP08k! Baving a°pdE mtio betWeen s

© . process

pressure tween o
appr approvihatly 12-and 13, psferab%ctw’ﬁhel ‘prmCled)snative obralstus:h and natwe =

B 1 19, %%m%h?oﬂ%?gho o éog%rh oduce the material:

R process. o @rein the heat used to e
o m)l d the () anldmgmathakpkoegelladaptnm sthrsh swpdnsomﬂlerhomogenoous mixture to-
appr gxi teI 28.. The,mat eri al of cl’ a|m20 e

- coat P'ﬁ‘oémé ??ﬁ%?gcfmahs‘tﬁ’ ’raggl stant coating. -29. ‘
- The- rmt er(d}almdldmg dhmlhmna&noumomhiabletdmmpom regthi - éeat to form a
”.;-seleg. (?e A b%n 2024 ngs. such-as PROTECoat (from New S

: 1ok § 78 na?r) (a bi odegradabl'e material - AR
,lsol ated - from corn),, pol yI actlc acid; poly :l

- hydr oxyal kano,ﬁe ro ascéfegll al: e Oseﬁ,n&né ta%gﬁé‘zrkt’r%?e%gl seloched L

pol ymer, Tor Wax aségu c6at

: _: . mat eﬁ‘onathee‘iﬂ}oo’hmlmtogqemmmmm Chlmf?gmgoussnapm| ed .
. @i ther amawﬂég ntfz}rtﬁgh]'chﬂgl oSG EpisY o AR dB‘fhg olé)ehlar Welght.-._.: o

process créa ¥ e prootr mater | al
for m«germc#l$=ﬁlsil3@51€°ﬁgdl l'ed starch. suspension that

- _t en‘per at §)) eairproxlmately 0. 5-20% water (by wo:ght of tho homogenous moldable*
. composmon), . ' : 5

(m) bakmg powder, andfor e

(w) natural earth fi llers clays, bentomte, amorphous raw products gypsum or'_g ) '_

. calc:um sulfate mmerals such as hmestone, or' man made mert fi llers

_' 3. A process oompnsmg tho stops oft ' _ L
~ () forming a pre—gelled starch su5pcnsmn or- paper starch susponsnon that IS :

mamtamed ata low temperature

(b) mzxmg together wood ﬁbors or flour. (havmg an’ asPect mtlo betwe.en'_'
_ approxxmately 1:2-and 1 8) and (1) dry or. damp starch (11) pre—gelled starch (ul) wax, - |
- fatty alcohol, phosphohpld and!or other h1gh molecular wclght blochermcals W) bakmg'ﬂ o

: . 'powdor andfor (Vl) homogenous moldah]e composmon of natural earth ﬁllers clays,il:. :
L bentonite, amorphous Taw products, gypsum or- calclu.m su!fate, nunerals such as .
hmostone and man made matena]s suoh as ﬂy—ash to form a homogoncous mlxture,
| ()] addmg t0 the pre-gellod starch suspensmn the. dry or. damp, homogeneous S
m:xture 10 formahomogenous moldable composmon, and R -
(d) moldmg the homogenous moldable composntlon wnth heat to form a ;

- '.blodegradablo matcnal



(b) m xing together wood fibers or flour (having an

aspect ratio between approximately 1:2 and 1:8), and

wax, fatty al cohol, phospholipids or other high

- mol-ecul ar © wei ght biochenical, such as glycerol; (c):
adding to the first pre- gelled starch . contai ni ng the '
wood fi per d r t is
horrogengousalglonég%%l%t ot”?lhﬁfs ﬁh Whér&ﬂ tﬁ@b%g?g(rildglﬁch ghsgensm :
( &)pravueddi fromt dppronmtte@iy aLS l/ﬁ% Htaa‘:hl Gha uveight eof j the Je-gel), and ffom,

SRy BT R s,

. limtedi0.0. The prﬁ’&@?oﬁtlam s yherpin| the pesricleh isarehpgpension I:_ oo
. ‘o hydroxyl . - based [Sqo ” o
o cod PN %appﬁ‘gg 8"%253525 Gg&cmﬁﬁb gmﬁﬁaﬁggiw K water

~vacuum % USHe procebopfrelaintsi 1-fa whaseimdhe pre-gelind ﬁatchéaspensm is

. :_-art cle qf,34m,ss§§% lbOSAn atsovtsasﬂ 850 6993 Wty it of o

and corn starch

“-the pre-gel) _ , o : : ,

: _ 1‘2:, 'Ihe process of c]arms 1-8 wherem thc prewgelled starch suspensrcn is -

produced frcm approxunately 15% corn starch (by welght of the prc-gel) B
13, The proccss of claims: 1-8, wherem the pregelled paper starch solutron is -

: produced frcm approxrmately 5-1 0% paper pulp (by we;ght of the pre-gel), apprcx:mately | .

R 5 15%, natural starch and approx1mately 75-90% water. (by wenght of the pre-gc])
TR -'14,.1 “The process of clarms 1-8 wherem the starch is. ccm starch or potato' '
The process of claims 1-8, wherem the starch 1s a m1xture of potato starch L

" ”1_6.5 . The' process of cla:ms 1-8, wherem corn starch comprrses approxxmately 4~ .

L . 18%, by werght of the homogenous moldable composatton

R VA The process of clarms 18 wherein wocd fi bers or flour compnse' o

. .'-apprommately 1}-24% of- the homogenous rnoldable compos:tron that ccntams thc S

o prege]led starch solution. ) o o
: 18, - The process of clatms 1-8 wherem the wood fibers: or ﬂour compnse S

_ ,approxlmateiy 7-11% by welght of the homogenous moldabie compcs:tton that contams S )

| '-rthe pregelled paper starch sclutton : : L _
1 9. The process of ciauns 1- 8 wherem the wood ﬁbers or ﬂour have an aSpect :

s ratro, wrdth to ]ength of between approxunately l 2 and 1 8

. 20.. N A brodegradable, compcstabie matenal made accordmg to a process of_' -

s claxmsl 19 or. clauns 24-27 o _ RS N
21 ’I‘he material of clarm 20 that drsmtegrates to component parts m less than -
. oneyear. . . - e o '
22, The materral of clalm 20- that dlsmtegl‘ates to component molecules in less :

- than stx months
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(a) formng afirst pre-gelled starch suspension that

is maintained at a low tenperature; (b) m xing

toget her wood fibers or flour (having an aspect rati 0
between approximately 1:2 and 1:8), a second

pre-gel l'ed starch suspension to forma honpgeneous -
compos! bl On, v BiaP AU 6?fma93s§mteg.‘a&sa%'dm to the

first pfe-ge Statrcr Spension-a dry or danp; :
honbgengéus The growess ofoulm:as ri ¥9g thah durtheio dommprises @sxaacpress“w in

- ﬁg%g&wgﬁ%g é%%a 1§ R’lﬁ.{l ﬁea’t ) n&i% éhgzbm'agé {Haﬂg mta*eﬁal
“bi'odegr aslabl e pmieesrof ala:m 35 wweprtbemasure@rbmqhango&matﬂy 2- =

| open cell- foam materi al (a) formngapre gelled
sta3rE9ﬁ .suspensi on produced from approxi mately 3-5%. -

- pot at o g6.ar CThe(pycesset gllatmsdf1%; Whergin beag islupeddp groduce the ‘material, oo
~appr oxi tei 95- 97% ter ( t. e
such th pq;%ceas eq 26 »Qr%rétﬁ ]thgl'lléat %ged b %Ql@fhg'bﬂﬁleéradable L

su’s ensron 1s mainta

oo OVitht&imGﬂBattwmsamﬁhhamy;drsofgsa"sget her wood fi bers’.or o ;‘ Lo

o flaur (98 ) PP Hlaid 36 Ly RSk AR LRSERER biating.

“1: 2 and etond arc spenS|on

o f'f-_"f (the sezmnd nmemga—ra) themrmtaaemmorﬂxewnwrsm&tede? ﬁrsv/soatmgs”—-.-"
' gggl,l ﬁd%f\é?ﬁ&# ew C%r{g,eln\l?\chﬁl‘;b the " g?(@)g%atena] 1solated-};.,: |

o u.prérogaebc)m), &Jﬁﬂ'ldgt!ﬂ(ﬂﬂ(}} mvuzdrom kencnte, !@%ﬂﬁ'aﬁq hlpsg rhitesan. based__; R

( b%ﬁiﬁﬂg%ﬁ“’%sm’m% ?ys ‘ol dabl e .conposi ti on)-to--

onbgeneous m xtu (c). addi ng t.0

SRR t-he T
pre-gel3&d rﬂé‘lpa!%e@t dpms 2/ i e £o ﬁdﬁ@??é‘ﬁ‘ﬁ@“he’asaﬁ‘

i i Sray&PsHaRipd.Ng - the wood fibers and pre-gelled -

" .cofnstarch to forma hom eneous, nol d ble . . L
. .conposi §-on;A BREFSY By TRBIE W@oqﬁgﬁ%’ﬁ@eous nol’ dabl e LT
ColT'pOSlﬁ'a qanﬂﬁlé h Mtpré.gelfeﬁrmrah sobpeokdeyr doalis emaintained at low- -

. materia 36 "The material .of-claim-20 .in the formof.

@ dperatuEes The’ mat erial. of ‘claim 20 in-the formof .a.

. tray (38 mi’x'htg waéthari wbodd ffibers apmilpe (lnvmzrem‘ efpariofatio betweeﬂ..-‘ o

terjal. of ndipis PBM}?mlul.-,f'
ot oy 1R Al ?*gtﬂr%?%absﬁ* e o o

erla heformo

o ut araighi blor.ﬁaemlcal suchasglycerol' ' -
- {€) addmg to the ﬁrst pre-gelled starch suspensmn the homogeneous m:xture. R

.' g contammg the wood ﬁber and other matenal

(d) moldmg the homogeneous composmon w:th heat to form a bwdegradable_

o ‘matenal and ,
(e) coatmg the matenal w1th a hqmd-resmtant coatlng

o 32. T ’I‘he matenal of clalm 31 wherein the coatmg is mcludes but not hrmted to;_ T

R ) PROTECoat, Zem@ po]y]actlcacxd poly hydroxyalkanoate, bactenal cellulosc ch:tosan,-' -

o ,based po]ymers, or waxes and oil based coatmgs

.33. The process of clalm 28 wherem a vacuum is used to form a ﬁlm around o

o _'.'themolded articls,

: 34.'_ A process is provrded for creatmg an open cel! foam matenal by- |
(a) fo;mmg a first: pre-gelled starch suspens:on that lS mamtamed at a low R

_ temperature '
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' matenal

(b) mixing together wood  fibers or flour (having an aspect ratio between.

appro:umately 1:2 and 1:8), a second pre—gelled starch suspenswn to form a homogeneous B

L composmon, and a source of gaS,

(c) addmg to the first pre-gel}ed starch suspensmn a dry or damp, homogeneous ‘ "

. :: _ mleure coutalnmg the wood fibers and second pre-geIIed starch; and
(d) mo]dmg the homogeneous composxtlon W1th heat to form a blodegradable o

_ __35 A process for formmg an open cell foam materla] by:

. (a) formmg a pre-gelled starch suspensmn produced ﬁ'om apprommately 3-5% o ‘
S potato starch (by welght of the pre-ge]) and approx;mately 95-97% water (by welght of the - R
oy -""pre—gel) such that the pre-gelled suspension is mamtamed at !ow temperatmes L

(b) mlxmg together wood ﬁbers or flour (havmg an ‘aspect . ratlo between.-‘. '

.'approxunate]y 12 and 1 8) a second pre-geiled starch susPensmn (the second pre—gel)' ; ‘

_produced ﬁ'om approxxmate]y 15% eom starch (by wexght of the second pre-gel) and :

_ ‘approx:mately 85% water (by welght of the second pre-gel) and bakmg powder of 04~
-12% bakmg powder (hy welght of the homogeneous moldable compos:t:on) to fonn a’ :

PR homogeneous mlxture

' (c) adding - to ‘the pre-gelled potato starch suspensxon a homogeneous mlxture o

.contammg the wood f bers and pre-gelled com starch to form a homogeneous moldable )

',.l',composntlon, and

(d) moldmg the homogeneous moldable composntlon Wlﬂ'l heat to fonu a

o blodegradable matenal

' 36 The matenal of clalm 20 in thc form of a cup |
-_f37 The matenal of clalm 201 m the form ofa tray
38, The matena] of clalrn 20 m the form of a bowl
'_‘i.;39 The matenal of c}aun 201 m the form of plate
L .'40 The materla] of clann 20 in the form of a utens:l
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