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present invention relates to a novel biodegradable
NOVERIBIHDHEGRADABLEC POLYMER" COMPOSITION NUSEFUL FOR - THE
PREPAWI@Z})@“ EIODEQRAVABER! PUNSC AWDOAUSHOCRESAFOR THE
PREPARFIDN JPSAIDC OUIRRIZION Of said composition. “The
P

resent 1 nvention, nore particularly, relates to a
nqvel bi odegradabl e additive pol ymer conposition,
Introdugfonp s yseful for the preparation of a biodegradabl e
mast er batch conposition which in turn is useful for
the preparation of a bi odegradabl e polynmer profile,
The pressint tvendon eeddted tof ppoveh biodagradahle additivg pelyweeepraprsiion useful for
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composiﬁlolﬁsThapreglﬁm lugieatiow] mdre giaﬂiciumvllgnte!laws B a)ﬁi?@t biibdb%redabli additive

ol ymers began to proyvide a solution to e pr em o
POIYmCWF;\ﬁ%‘%/‘%OWaQ%H@hﬂS rug?fa{ iferg theoPisparation: of 14 @mdﬁ&régég@e ngaster batch

. H | H .
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m neralizatjon of the_pol S asured. by the
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assim lation. The term "bi odegradabl e had been used
| oosely in the early stages. Initial standards
formul ated for determ ning bi odegradati on actually

: hysical degradation only, on the basis of
Bac@r@%@ﬁ%@ﬁ%‘%ﬁ@é strength, discoloration and

fragnentation. Many products clai mbiodegradability on

Biodegradi®ldo psliymerf bédagse gratidatL dolstiah Gkt proMlng b fNWése NMhnagement |
. _been decl ared obsolete in the face of standards such .
relating 4 Piasticy fomthg 58’ sa Bdodegradaldy mobynsz 3mdergperebindegsadatios when it is

buried imeq&ilr@é\%é’ @ FEOPHE ggfy -3t ggx%? E&%@re’sﬂhg& SI*?i@lbli'o(%iregradation
. pi'eces over-tinme have been-claimed 10 be
or minetabizaisagfabkapboleherisencastved bl thenevobalontof chitbey-diogideaifter microbial
i odegradable in the strict sense of the word. A

B*odegr adabl e" pol yner is

assimila-%
The term "biodegradable" had been used loosely'in the égrly stages. Initial standards formulatcd
for determining biodegradation actually amount to phys_icéi! degradation only, on the basis of loss
of tensile Strength, discoloration and fragmentation. Many products claim biodegradability on the
basis of these outdated standards, which have not been declared obsolete in the face of standards
such as' the ISO 14855 and the ASTM D 5338. Some materials, which merely disassemble or
disintegrate into smaller pieces over time have been claimed to be "biodegradable” even though
in reality they are not biodegradable in the strict sense of the word. A "biodegradable" polymer is
capable of mineralizing complgtefy on burial within a given period of time, leaving no traces of

polymer in addition to a total absence of hazardous or toxic residue, unlike-degradable polymer.
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capabl e of m neralizing conpletely on burial wthin a
given period of tinme, |eaving no traces of polyner in

wa@datiessne t 0 a total absence of hazardous or tP&I/AN2007/000165
resi due, unlike degr adabl e pol ynmer. Over the course of

Over th{; hg\uL@‘&I th gﬁ‘g dh‘b Blethal@BErRBERY PRENMs RPhEAfed Jf Biodegradable

ar ea o e pol ynmers/” plasties. Yet none
polymesf plakteser'amﬁretd thess patedtsthas padotdueductsawhich eye depreayscessful in

csisg SGSF AP BpEtPBH T SRrERASRY e R ot et
blodegrQ@c{bY@ﬁ{H @é(f?ﬁﬁgfead’ﬂﬁ)é Briédht HeOfAd@pkitharilng Hfid 6 mdtd of these four
has rimarily in one or nore of these four

areas: 1&rﬂw@mclt§ lacked awfﬁm@néssrrelna@k enths articles bas P%qrrSé?ﬂéthﬁe 3)he articles
ti |
were top Sgpe‘gl;%lggﬁag)i rm‘ﬁj‘gro%??sablﬁ rIJlr o%: {éﬁ;egual cll% 9@1'5 ﬁ{ffg&g{ %1? Fx?swe The

area whdfd falliR ovatrrél frobtCaftdn wardngxioe s sorae of e Iﬁbda.a:ty\imamﬁ‘actured from
failure occurred nost often was in prlge as

such biedegradnlla petyancanenst atmyelees 128 MMES AR MBICBAE QP%gbOﬁ%radable products
8hot d adable th
o KRS0 Mg 37 B B T et s
affectinftigd tessilefsathgthof tdie prodise products is that they are
phot odegr adabl e thus affecting the tensile strength of
the product. Starch-based polyners and ot her products
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ISible to the naked eye after burial resulting in
not vxsnbleomias nakﬂdcmrﬁger thavial teodiing pr brpmaﬁs whichmhay hayestodjcsproperties.
They ar&?gs] n\g% o %?tggrgblét tl? ﬁ\é nthupeaztmu hav%%l fb %Ylgmggreg’ % §f’t‘ the propertles of

oper res o

virgin pistich@nofhai Fiilgg of satchrtebedpoddctp inthac tiseyi Iosd Et&ingtH‘lﬁx)der typlcal
| ose strength under typical storage condi tions throu '

storage gpRd3tonsi thipugh abmr@tqalr meiFpehwhichdeads & & Wralaeang ofghop astc.

the plastic. There have been many attenpts to make
envi ronnental | y degradabl e articles using polyners. -
There Hdowbeéen mdnycwneﬁ@mfo makdh Bxlnntdnn&ntaﬁytdigredalﬁl‘élarnudlesyusung polymers
processi ack of _suffjcient shelf

Howevy hecause oggppﬁ?l?lgﬁwr: s 0 8 THBEeSE P gk Sgullicient shelf life in
end-usé3§???5§dr§|an§%€§ﬁet Wﬁl‘i‘%nﬁ%ﬂ%ﬁitﬁér@ﬁ? sﬁ&@is MM compositions that

['ent degradability have only limted
have exzeldend slegiadability. haBe rondyr bmityd pusaysalility. ﬁmwmﬁlycmmpcsltxons which

nor e, easi | cess uced

are mOR eI RAFSONS F5e POLSHSIELEH (o ment al | y
degradabl e pol yners, attenpts have been made to :
process aliphatic polyners nade from natural starch on

To procé;tcawuw@mmlbm:adahl@ pekimsrs, mgtemetsma@e bggn adanie pracess aliphatic

nat ur

polymeﬁ a(i fg rgrﬂil u&%ﬁd iz%r? §{1 utragcl’iqar& Fqlﬁggxar?t gn eBus%ng £?e:c'?mology ¥nown in the

plastic industry. Since natural starch generally has a granular structure, it needs to be
"destructurized" before it can be melt processed into fine filaments. Modified starch (alone or as -
the major component of a blend) has been found to have poor melt extensibility, resulting in

difficulty in successful production of fibers, films, foams or the like.

Biodegradation is measured by various Standards to test compostability to provide guidance to

users. Certification from Standardized Test Procedures or tested norms, establish the credibility
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"destructurized" before it can be nelt processed into
fine filaments. Modified starch (al one or as the major
weoowpanasme of a bl end) has been found to have PODIN20€1/G00165
extensibility, resulting in difficulty in successful
of the @fa‘?}gyQﬁdd@nregirdfdgbﬁdé901o<ﬂdgkd&blliﬁy0@mih@'i)rddﬁ@t hh@re necessary for the
Bi odegradation i's nmeasured by various Standards to
acceptanes of p@moxsa&abpdﬁ:gr@dabkﬁ briernpitnal afegnigationsgegpoasible for establishing

the valfc:igtrgiogg aﬁrgxtﬁ PFE %1 %aagslugﬂﬂ%\{%egfogtﬁglatzgsﬁtt xfgirapcﬁ %ﬁrleé Pfocedures which

aremtdﬂmxﬂ;anﬁlgwebmgethe bi odegradability of the product and
are necessary for the acceptance of polyner as

bi odegradabl e. I nternational organizations responsible
The In% Sﬁéla%ehagg ithR Mt Q:le;tbﬁcgﬂ‘e fot %H&en‘?fblode%radablhty of plastic
egra at1on ave formul ated Standards and
producBrace ¢ltbufioHswiadgi ch are i nternationally acceptable. The
I nternational agencies for issue of the certificate
for inherent biodegradability of plastic products are
1) e &rﬁ’érlcﬁ%ﬁ&e F]o}T-Eﬁﬁlg'%%th@WA%Q%%){hézgﬁlth%ttate@9
Mat erial s I% inthe United States, 2) Japan's .
- 2) mm@mgmgmg@m Europe's DIN certification and 4)

e ttee f r Standardi zation (CEN). The
3) %BWE ﬁﬂfo%ﬁ}éﬁitlgﬁélﬂ ies/tests are relevant in that
4) Hagpe@sCabiniigbe fohStanairdlAatief (CEM). i nvent i on agai nst the
background of International acceptability since the

product has been subjected to ASTM Testing procedures

The ab§ m?ﬁ?tgoglga g%égnl%gtléﬁéjs?st érg %lé{{%lﬁggé tﬁgﬁﬁgﬁ e%&lﬁ&sﬁ%%a@%gz%‘ éhe invention

- againstathe basl@loﬂrml efsirﬁd*:rhamdnal atweprbilitpisinde ghageaddiubt has béent dudjected to

RS SO PR B Legten, Sl At LA Lo o,
(Amerl&lﬂ |$’d’c’ié%j/ nﬂﬁ'r té’k‘ﬁhghsm Qfaﬁ%(jsoo‘fﬁ‘e%ﬁg(pﬁéeqsécp dt\‘yate%bhsh inherent

sunl i ght’, heat an to the biodegrada
biodegradahikity of theshiadeghgdablegrolynicabeingdestedmany attenpts to

incorporate it into a variety of polyners. Starch has

been incorporated into nulti-conmponent polyners in
Prior ¥@/de@iig forns, including as filler and binder.

In most of the prior art, starch is used as a filler/binder which degrades when exposed to water,
sunlight, heat and soil. Due to the biodegradable nature of starch, there have been many attempts
to incorporate it into a variety of polymers. Starch has been incorporated into multi-component

polymers in various forms, including as filler and binder.

In response to the demand for more environmentally friendly packaging materials, a number of
new products which have been called “biopolymers” have been developed that have been shown
to degrade when discarded into the environment. Some of the players in the biodegradable
plasﬁcs market include well-known chemical companies as DuPont,' BASF, Cargill-Dow
Polymers, Union Carbide, }Bayer, Monsanto, Mitsui and Eastman Cilemical. Each of these
companies has developed one or more classes or types of “biopolymers”. For example, both

BASF and Eastman Chemical have developed biopolymers known as "aliphatic-aromatic”
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In response to the demand for nore environnental ly
friendly packaging materials, a nunber of new products
wokioch23sae been cal | ed "bi opol ynmers" have beePCT/IN2007/000165

devel oped that have been shown to degrade when

copoly?x%is? adldedddmhe kthltaH@ ¥ ECOFERK: afl%oE@SF’ARt ﬁﬁ),ﬂ}:ﬁ%ﬁ%\\%}#. "Bayer has

bi odegradabl e plastics market 1 nclude wel

developddepolyesteranidps nirglsr ds adeomtme BASE, DCogt hhs Bewloped BIOMAX, a

i e B P Lo NI S e e s
on pofigacEtOREH QPEADT MBMsente! &as$ egevelopby PESclls of polymers known ‘as
“bi opol ynmers". For exanpl e, both BASF and Eastnman -

polyhydyesyalkanioatsnive RiA), opetvhishopoligehedes krmolhydeoxybutyrates  (PHB),
polybyd @i et BUVTE heE HROENTRyra ARl 3ok Bl PHBV).

Union d€udldep adampdhgrest e paljtapesiactomde(Pdil)e indadethsamdBAame TONE.

Du Pont has devel oped BI OVAX, a nodified pol-yethyl ene
terepht halate (PET). Cargill-Dow has sold a variety of

Each oPUSHELIN SRR A OHLIELAREE S Bl BORBIL o i
biopolymesirs sueliras Bl@MAX 0BAKs PHPHA), Plwhitakd tb ibe lstrdsg but are also quite rigid or

cvn bR MSSREE U S5 L EL. RO NI EINOL SERLES, i e

for useGi PRAKYREE eapsPbiRY) and Uth& b ﬁ%@a@g}i@ﬁ%ﬁm@g&% benE% and folding

_pol caprolactoneC§ECL under” t : : )
capabilgy. {méher gssgel ARJOMAEoIBuRens dees nohipaesently guevidé especifications or

-henef i es. For anpl.e, .bi l.ymers sych
contiB G4, AP AIPRETIRG o, B PR IR T 8 sy
believed| sthaguifilmsr i ganl ofe ebdswdr i frdthe. BIDMAXBK&R t RGMIBOOholymers.

candi dates when flexible sheets or filns are desired,
such as for use in maki ng waps, bags and ot her

' ' I eCphi i 0 nd_and fol din
The DPAGKBREBERNE B o] L RRR0 B gt o cops
and plgtewendéclared ey theefirspieolokicalty devedqiolyanddid géetal, the modified PET
sui %tl):{Pe f or gl oM ng films therefrom thus indicating
polymery, 8% U OReRIA chn%raﬁe%éeé’rﬁsl SPyEIsing\al@makiag units \9f terephthalate and
an alipRftictlofl ' Ll ¥k 'a%stati o
PR P PO B B o oo
or morgsdifferent aliptiatit rupits cledped fioch praot snawesliffeehndiols, 3cH Aeethylene

ot RV Bh AR AR bYR BRLMRSL e Rk k0. it, ot
520 L0 08l S A i ey
also be; é?fé‘teri? fiemtanc ahiphatis dierids sichtds slipalacidi 4 radBitiohpn fefetion of the
phenylén‘épgroups within the repeating terephthalate units may be sulfonated and neutralized
with an alkali metal or alkaline earth metal base. Both the aliphatic portion of the modified PET
polyme;r as well as the statistically signiﬁcant quantity of sulfonated terephthalate units
contribute significantly to the biodegradability of the BIOMAX polymer. Some BIOMAX
grades of polymers have a melting point of 200-208.degree. C. and a glass transition
temperature of 40-60.degree. BIOMAX allows the addition of Aliphatic Monomers which create
weak spots in the polymer chain rﬁaking the BIOMAX polymer hydro-degradable. Once

moisture breaks the polymer into ingestible molecules, microbes can consume the material.
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or nore different aliphatic units derived fromtwo or

nore different diols, such as ethylene glycol,
walc@rhyisene gl ycol, triethylene oxide, polyet hptEmM2007/000165

gl ycol, lower al kane diols, both branched and

unbranched, and derivatives of the foregoing. A

orti al i hat C units al.so be derj '
Appllc 03!1 BZ({)\\Wgtd]eeer@ ha number, ogal){%bﬁ Monomers {hlahare added, these
can goad dhrlek @phatic @R tooaet&ﬂﬂﬁnepb@ﬂu&tea@gllwtfaap$¥ﬁvcalmfnhe lacunae in
the re eatlng terephthal ate units nmay be sul fonated

the eaglyid stardardsalde @@gv\bpﬁemd@ull@w ithavgh aDuoPoal « BIOMAZahes claimed

. 0 hatic portion of the nodified
bmdeg@%ﬁ i ﬂﬁn%? n@é%ﬁ%%ﬁ'ﬁe%ﬁ atistically significant

quant [ ty of sulfonated terephthalate units contribute

) ificantly to, the biqdegradabiljity of the Bl OVAX

BIOdegﬁég@ﬁéWC RATed Esinvexe gyaide W%F*?Hié fionhayemperel mapgfacturers,
h spgla%ht&fh 02O K Aam &hic 0

sueh @ tenperature 811%940 6055‘2519%%& %\W Tetllgadq%ﬁés St such polymers
under thel dRe-NEW M Al tiqdh ateine. MomamentsTMh bffers seeatleclumek of pahspolymers

n t h .maki ng the BlI OVAX pol ymer
undertl?weytm‘%- rﬁ\getﬁﬁ'g."?g'ce noi sture breaks the pol yner

into ingestible nolecules, mcrobes can consune the
mat eri al . Applicati ons of Bl OVAX depend on t he nunber
In the Ngvagionp higdegradablopalyer PAT/EP b9936m)@859 and BETEM 993/006320 ( they
[ m ne prod
use staxtcﬁr Fh% @%.r% ongﬁléllg pﬁggﬁla ?l%% sS € reall(g 053) p %g aw'c}l%/e potato, tapioca,
pea, orsrtcarmhicldSetd er hem:m@d@ltﬁﬂ@gh&dﬂ@dddl dbpve taﬂpﬁﬁbal@u HyodtruSion of the
OVAX has cl ai med bi odegradability as not net
starch %ﬁﬁ*M"é‘% %‘géhﬂ somplexiag dherAwplastics P%lb’@ﬁr s optipeallyn withraeplasticizer
der t@MpdrhaR! £dC f
under Su@ér 2R %tda%g %efo?%eaé#'&\ﬂltgo:r}lg %‘sunféﬁrt%ﬁqﬁ%l tp@%&ﬁﬁ;g&nlﬂ &f the mixture
rheolog®aby cérnpatibleTon wisteh templesimgiagantof such pol ymers under
the "Re-NEWTM " trade nanme. Novanont.TM offers
several classes of such polyners under the trade nane,
Anoth '\@fbaé Rlapl thé} SEEmNR O N ?
R R e LA RL B S R 1{%@28 08458 which is
obtained tbyr a:mtmata oantum icghtadning 2065 e eos of (adrpﬂxalaeld) or ester—formmg

derivatiggoRiee3F g Akpes BRiep0and ol Hob.of R TeabuBEis 2t or cster-forming
derlvatlpésetﬁék%Gﬂoben&%% kT, &ld {ﬂbﬁa slirfucdof ﬁh%%%&‘p%?rgﬁ&fr{as (a21) from

r;pl exi ng thernoplastic polymer and
15 to 9\%3t 1ﬁ0’a pphatdiidredy coneount exisetedtfome tha @rasipeamsiktng of C.sub.2 -

C.sub.6::ﬁgl)'i(l§!1{|J S 3nd B Iﬂb B4 sub. 1%”-%)?{10§1Pane8m'i§°?&39 frorr? B 2t trc]>685 mol % of a

dihydroxy compound containing ether functionalities of the formula I where n is 2, 3 or 4 and m

is an iAntéger‘ from 2 to 250, or mixtures thereof and (a23) from 0.5 to 80 mol % of an amino-
C.sub.2 -C.sub.12 -alkanol or amino-C.sub.5 -C.sub.10 -cycloalkanol, where the molar ratio of

(al) to (a2) is from 0.4:1 to 1.5:1, with the proviso, inter alia, that the pdlyetheresteramides Pl

“have a molecular weight (M.sub.n) in the range from 5000 to 80,000 g/mol, and biodegradable

polymers, biodegradable moldings, and adhesives obtained from the disclosed polymers.
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Theol ogi cal ly conpatible or wwth a conpl exi ng agent.
Anot her Bi odegr adabl e pol yet heresteram des Pl of BASF
WO 00PCIFSEFR 1996/ 000458 which is obtai ned by reRCT/INNG0000165

m xture containing 20-95 nol % of adipic acid or
Bio-Procﬁr%Ef%té‘r&[tf@angmd@S'Pé&atn't VOPlitAMRna0s. NRSMIK! diselssdshemeatefial that is

and 5-80 nol % of terephthalic acid or ester-formng
based onle drwsitrich eemposstierof or mi xtures thereof, and (a2) a

m xture of di hydroxy conpounds (a2l) from 15 to 99.3

mol % of a di hydroxy conpound sel ected fromthe group

Procter &BEhBIE iC(Po& @), atehthe makerssuftalifhatil doaprykister Noalaxl llne of polymers
C.sub.5 -C.sub. 10 -cy cIoaIk nelols a22 from

that are (ipdeBioglghle 58 GPLoRicO I, BRASIPITS e .pﬂlye?gerseﬁ%evmdmd by
mxcroor%aﬁﬁ?f%s htd %ﬁn&itat‘i(;}xeprfogés%é‘ Elasﬁ@ & &tfhcted flom Iheédbiothass (new

n I nteger from?2 m xt ur es ther eof
cellular dorehatiaR 3@ the oomPoss aﬂmlgswlthmarb@mdﬁome, awdteroandcmingsalosalts).  The

s o i i AL kT R 55U ety e rocus

performga,efromo 4:1to 1.5:1, with the proviso, inter alia,
that the pol yetheresteram des Pl have a nol ecul ar
wei ght (M sub.n) in the range from 5000 to 80, 000"
In US @ﬁmbnlomm 6, s 6293 adddrisentp Compeany, Has angldaglabatde polymer blend
nol d| ngs, and?ﬁdhesl ves obtained fromthe discl osed :
composiHgn Y CESfeht er nati onal in US Patent

Appllcatlon No. 5,252,271 discloses a material that is
Mitsui L?%?lﬁgaé? rin@r Nartyl féétﬁ‘rreﬁla & %r ttHa?] Rncl R G d@nmbﬁ pelylactide,

ers o atic co po yester
polyglydstideand polgcqfrolpabymﬁmshavleaueemcm@nsndetgg%ttjerb Tous, this polymer isan

it O3 O MBI B M By Srade or i
polymeﬂ%? Q@zﬁﬁbﬁnﬁl@bﬁ%tlbé ah& TeU0.rBetierhalr etmmnaea térp8MWmer has

ar formation in the conpost along wth
been anclyedibto tinexa @gss wanstiom teinperatorcad! dhessye. Grhandon seeltings point of
173.de degéadatl on is bacterial and P&G have worked at end
GC8ff€ey- t 0 ensure that the product performs well. In US
Application No. 6,191,203, Mnsanto Conpany has a

Anotheﬁfx&ﬁsa‘d Bﬁﬁl%ﬁhanegllafdﬁ% lacial iR ﬁ&yﬂa&Sﬁm hivhédrhprise® hddifg 19 to 49

oneric esters. Mtsui Chenmcals, Inc. nmanufactures
parts b}awtlghtptnﬂ o hnetic atidibasarcpalyreer tonli part b weightl of panasterbatch lactic acid-

e B SR o S OL XSREEE BE OB e i
based polymer composition comprises 100 parts by weight of a lactic acid-based polymer and
0.1 to 40 parts by weight of an anti-blocking agent having an average particle diameter of 0.007
t0 0.05 .mu.m and 10 parts by weight or less of a dispersing agent, and has a crystalhmty of 10 to
60%, and formmg the moldmg material into film at 150 to 230. degree. C. Another patent of
Mitsui is a preparation process of aliphatic polyester having a weight average molecular welght
of 15,000 or more by conducting a direct polycondensation reaction of an aliphatic polyhydric
alcohol or a mixed aliphatic polyhydric alcohol and an aliphatic polybasic acid or a mixed
aliphatic polybasic acid, or additionally a hydroxycarboxylic acid or a mixed hydroxycarboxylic
acid or an oligomer of the hydroxycarboxylic acid in a reaction mixture containing an Qrganic '

solvent. The aliphatic polyester thus obtained contains an extremely small amount of impurities,
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al i phatic polymer and may be characterized as a
PLA/ PGA/ PCL terpolynmer. Three grade of this polyner
wae@®7aysaie abl e, H OQJ, SI OO and Tl OO, The H OBCTIN2GE/000165

has | PLA/ P PCL tegﬁolé rt has been anal Xzed to have a
- has lovg gk ap A exhigl sp f"%‘é?‘gt UFEEGF 74T degr e 'E> and g™t ot e

shaped Bicles.ng p0| nt of 173.degree. C. Another method of
producing a lactic acid-based polynmer film which
conprises adding 19 to 49 parts by weight of a lactic
Bayer Gm'pqtatnmsmdanmtym ipolyesterapades sold wasieythe r@meaBAK Polyester amides

B

BAK 1098} 4 poBsiteians@ihpohy 6B MSOHRQFIN(700 Gdngy IvB;es)fJSQQOO and which
parts by weight of a lactic acid-based pol ymer
contmm@rmgatmgtltyymwagm mgiting porhof 18P desrnd-- a%féﬁtﬂr?é\haﬁg melting
R
point of 179@{%& o%. %%Bh%&e%l%%%%@f tg&p%guésg%fggggu{aﬂsedﬁh BAK 2195
are diffieult imaaeaufec josdaalsé BWK wppehrslto Hebav@Olike asmifffpolymelgnttlmasense that

mol di ng, mat eri al |r1tof|I ar 1 30d gr ee.
improveg g¥ eReFtigs @ tbe P IInEd By il %éﬂérvaf anso et ghe inventors

bellevea Hap Iﬁ?et gfésso 213%58%5@ &erﬂ%e\fétﬂ (12 %B{y%\ée‘?% "i’% I%?sglghzﬁﬁ“ h@feast about
10. degme] Qc Bmd purpases arf urfelanstandmgwe ameaa] nig panait soop:p off ythey slpeic'rﬁcation and

claims aﬁqTOhtglf prg{dﬁgp%éedléggc ggevtstl %ég%eééﬁgtr Ie?nﬁ ]g BAKaan% can be used

as a "sP@! ﬁ&?&bﬁ sBdll Bb dQmAASIHal© B 3ldsy tetpyhire oY 6B lasabbliC10.degree. C.
acid a m xed hydroxycarboxylic acid or an oligoner

of the hydroxycarboxylic acid in a reaction mxture

In USfﬁzﬂgrﬁ' E‘l{)g@ca‘a n%ga@'ﬁ2%gvgn(§ther hﬁ%ﬁalé Iﬂ?ﬁé Sro%? %eggp%iyester is

|ne cont aims’ an ex anDun

» manufaictmw b;t E@ﬁmﬁﬂ@hbm\i‘tad) OofifpafyishdCid rsolequdbt thesfide SikmetEXITAR BIO.

m.m m y n -m/u auu u w shaped articles.
The almaware@%% Rl PR WP 8y ot Srafndem sanofymer derived

o 080 DA, B0, o S - 5, O S 8l e o

EASTAR®BIO; knuwrms@kﬁTARd&IiQﬂMBAKha]s&%ass arapntlmetehqremﬂ@f -33.degree.

havi an.Ms of 22,7 n My of 69, 700 a
C. and g Re e e | SRES & COSRIPRBTIEANIAG SOTIROBR i gresent in the
blodegﬂlﬁhﬁlé g@lfymla?a zgle(gﬁ&ﬁrt stficBMGoAIAR ek gfaddBbi} HiGoPRE Blodegradable
degree.' C. Although the glass transition
polymdref‘r"benavmles dfo BeKahoAd anetBAK f@rl Sovang the fdegmdationt cate of a
because BAK appears to behave like a Stlff

biodeg%ﬁ%ﬁ%é&ym ‘the sense that

Another related prior art is a non-toxic biodegradable plant protein composite, said composite
comprising: 5 to 90 parts by weight soy protein; and 90 to 5 parts by weight 'of a polylactide,
wherein said composite total does not exceed 100 parts and a method for making a
biodegradable plant protein composite comprising: combining S to 90 parts by weight plant
protein with 90 to 5 parts by weight polylactide to form a mixture; and extruding said mixture at
a temperature sufficient to make the mixture extrudable; wherein said composite total does not

exceed 100 parts
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i nproved properties nay be obtained by bl endi ng BAK

wth a soft polynmer, the inventors believe that the
w@b@sa23su@nsi tion tenperature of BAK pol yners PGI/IN2007/000165

essential ly at | east about | O de C. For oses

The meghanisip &y sy ﬁ}ﬂi ,tl;egprleispélt YRR B?ﬂéfg@bso?f@ aggrapeﬂaPypl ally 1nvolves tne
metabo%ﬁ%? 'dﬁag.isegﬁe: ?aloarwf Gl ROUEE orRALYRSS BéneRlTlyd&sivel o Shose microbes

as others that behave |i ké BAK and can be
breakingsdnivrasthea niadeduldr poicurergr edtalyzingeheldydedydio ofisthe materials. The

- deliber e%écestg?ﬁ E&gérgéa}l -Of t' Isegstﬁg%%g%% olr %d gee %ogcgp?ms such as in

compos'ﬁhg p&amaen@heﬁabhﬁgsc QABShtY Bielre Eela@velga RAiACAdgtRHE Y. Unfortunately,
East man Chenical Conmpany and is sol'd under the trade

howevenasush mratarighs Ble@aturpldy suscenible to miaakial ectioopuey theiregntire lifetime.
Artlcle%rgol?lldlfrqc%f}J gggane ?q%te&%gablec' Bglgﬁl%&dt%r@egpqg %a&%f)pgr? nh(\./rggxal growth

long bedbraethéy bteed@ifdeﬂadraétﬁew ¢ons@ned.pBiodegrutlzble giaddalsobften readily
EASTAR Bl O, known as EASTAR BI O 14766, has a %I,ass .
absorb pyajgss Whichn 2energler BRomalesomicrglalygrel. This progerdy mavt bpg serious
e t :
problnf 40 ol T R b5 YoM e i
humid mﬁthermsermcd)wa@scgnowmeofcfagglaﬂaiabtena M&xﬁ@x miy b eoxic (e g dark poor

ventllatgmngt radagbu% Fso@\qv ﬁﬁ)re{nﬁg n g%rlgd%celg{%) létsrgatgq?dlé at are partlcularly

intoleraht Qﬂ%E@@ﬁbllﬁolH@}aﬁﬂﬁ I such! 'é%t h@lering! %Jh%fm B6thOMin' Lokt 3v1th food.
non-toxi ¢ bi'odegradabl e plant protein conposite,- sal

Examples ap & ltatiefcmnipw plasge cBlery apd tehdeware bylasiisi (gmapsdplastlc composite

ten ht of a polylactide, :

cups, pl\% Oélpaperd’l?jsng(g%g%%"tega ?%?oé’l?éy‘&ed%§ %ot exceed 100 parts
and a method for making a biodegradabl e plant protein
conposite conprising: conbining 5 to 90 parts by

The majpdipyybagk ghmagy of dhenabiave mentiones Brogugts sretthatiibey ﬁo not achieve the
r

ISO lﬂgkyhrgg‘}vg;# 35338 ER({e ?ﬂanl'&\{f]eS)ﬁg)g f fa:nd%jég tsgﬁrorl{:ggﬁﬂ:faﬁgn %nd they are not

econonticadtyu Ivabkextl?dhybﬂiyllme plodaes nusediiatl leoias yéa&s ta@b ado @4e€ompletely

break Y 0 R R B OB e ACHPISELNTID £3381 PR35 allthat is pu

into cofg?dﬁk?ﬁ%? b%s%ﬁﬁ&ﬁ:lh&g&ﬁy i %@ ?d b/ @orﬁfd%fe‘d%@deg{?élgﬁlg.bes

enzynes genera erive romthose mcr
br eaki ng down the m)l ecul ar structure or catal yzing

t he hydro]ysis of the. al s del i berate
There f@&%&%ﬂ*&e% B gt daae b Eb Capipor bl Robgpirghatds strong, not prone

to moldbIpstd URd RN YL kLIS andUGkRAsilély made. Furthermore, there is a need to

develop a robust method to prepare compostable products that can be used to hold dry, wet or

damp material at a range of temperatﬁres.

Objectives of the present invention
The main objective of the present invention is to provide a novel blodegradable polymer
composition, which is mainly based on natural environmentally friendly products which is useful

for the preparation of blodegradable plastic products
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advantagg ol SYRROg ing At ife SR 1S

conposting or mastication, brings about their
relatively rapid degradation. Unfortunately, however,
waeowh/1psteri al s are naturally suscepti bl e to mPCT/mmoed/ 000165
action over their entire lifetinme. Articles
constructed from such bi odegr adath ¥*pbl yHers ‘t heM¥Ydre 'YV
may support mcrobial growh |ong before they are
Anothegl eqientizdl @f thet peaspits nvertiuiedo mpvdegr awsell iodegradable polymer
compo%ﬁ%r}e,rg sg@% rt;lgr]; Irhgnlré a%%t?ok%glﬁ&%%%&’a%‘regélggﬂ;i)r:fr)gy gg.e,\rgﬂ{ckycompletely
satisfies éheingamglapipkigairemheits reghlingedisddgeddbility)g pr ol onged :
storage, especially if the storage environnment is
~ humid or otherw se encourages growth of fungi or _
1l alAek &l A o 1 OXiC (:€.40. , ..
Sl vent ﬁbiﬁ%ltlg% ,O?EPWCSQ?C%Q&@RIIE t|gsp rgﬁﬁéeg pléci albllcildegraldable P qumer
composigon, oussfylr fibl ¢ pepartverdifabiedédradabby elpdct prodhias | which has the
i ntal erant of mi crobi al ?rPIifenation such as
thersi s adonmEtaly 58f6d.  Exanpl es
of the latter include plastic cutlery and tabl eware,
pl astic or paper/plastic conposite cups, plastic or
Yet angthoeobsictiet iof therpesnt envieotich ¢one girodds  nogtk bictkgradatiler polymer
dr.anwba f any of .t he.abqgve tioned products are
compog il BT, 2 e B SeiL o B B, SRS pRReSHIF e aSes not leave
any toRi6 subSthides 289 hedvgn ekl Sresifliest & 16 sbill fAdrabhmRE 18K $6Y into the
are not econom cally viable. Polyethyl ene products

atmosphesechegee it ipenviropmpeighy andanimal safst andatsel aftfedd giade akadioyn
and remains in the environnent. According to ASTM D
5338 & 14855 all that is put into conpost mnust be _
Still aasthemotjatied ofitiei predegl vérdtiontis ioSprbvide @ neOEIbicdspRMable master batch
"~ bi odegradab) e. There rempains a need in the art to =
polymef, cOIPGRILOn f HEPPORARE dhg Bigtlegrasisblempelypea compositionwhich in turn can
r . il o
be used 0F URROR L orT T 1Ro gk bol AT c6ifRorifor SR 1 B for producing
biodegrddabdd ppodactsodngh tasn@sried bags, [(aelae eDispogabBagh) Hospital Disposables,
raoducts that can, be used to hold dry, t. qr, danp
PaCkagﬁﬁ?g‘P}’ e“&f’?%mregﬂ?&éﬁ%ﬁet? AnH5BL Compesave @ﬁ%&rfi@lﬁg PH¢eSt he
present invention The nmain objective of the present
invention is to provide a novel biodegradable polyner
Yet  apothposbiettive, ofwtbieciresest imvention Isatsquiovide rmanamehbiodegradable polymer

envi ronnment al Ly friendl roduct s ich is useful, .for L.
compor © FUTEPHFHE i RS SHAFG B By 3B which i
turn is EdnCtstiiesed ABIOMhB YrepakitRA lof Wodehraliitle BICHRER lsubNYEOLHAP bhgy, Garbage
. to provide a novel biodegradabl e pol ymer
Disposal Bags, Hospital Disposables, Packaging Film, thermoformed plastics etc at very

competitive and affordable prices.

Another objective of the invention is a process for the preparation of novel biodegradable

polymer composition, which does not require any special equipment for its preparation

Still another objective of the present invention is to provide a process for the preparation of a

novel biodegradable additive polymer composition which is simple and economical
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conposition, useful for the preparation of
bi odegradabl e plastic products .,which conpletely

w@ ad07a23see t he mandatory requirenments regardi NBCT/IN2007/000165
bi odegradability. Still another objective of the

Still Qxﬁcﬂﬁ&rﬂbjécﬂ\?@ RF itlRNpreSent MnvRhAY ijsetoa{?]rﬁﬁ\d@a ﬁbé@@%xag@%@paratlon of
conposi tion, useful for t repar ati on of

novel Bloég&rgqia&éfamaétem@éqh @olwmmomoah hnasomh@txaglvthmlag@egradable
addl’uvgf OMJ?OJ %}&? tlBl’lqpl%lClll \/té Gurn seﬁll tfgre {h%f re arat];on[ Rf a biodegradable

vVi’ronmen anot ect
polymep roemnsltlommemn can besditextlp russd ﬁe th@pfﬂpamlotﬂ@grbaﬁﬁ@daaable products

I osi tion sefu or the preparation of
s BOCHISE BIPORLLEN, MRSLL 0L e BLERBLSEL o0, aging Fim,

thennoﬁﬁﬁﬁea Bk esBIDANRACE M REi i PE MY iRl Ie pRSIsdues 1 n the
soil nor emts toxic gases into the atnosphere, hence

it is environmental ly and aninal safe and al so of food
Yer B8R PSRN L% o srsnCEVE RGBT BFoHNE R Rietsro (rdBE gpeparation of

novel lﬁadsgPadﬁBﬂe {)Uiyméxofmﬁﬁés‘itﬁ&ﬁ |1ﬂ§&ﬁ@f@ﬁ%'tﬁ@ bld¥gradable  master batch
radabl e pol yner conposition ich in turn can be

composjéQiy Whish ¢ame ‘?Jlaé?f‘éir@t therpadymesi proéityr afigis prepauhtjoreof biodegradable

productg eéér ta:(l?{lq%f \Mg% gslzlﬁ (ksaf gr :}?ogéﬁalrblglagosaesf,,bPﬁgagmg Film,
thermoﬂbrmgxbglad;tchag:&,t vbitys:pntpahtl\@l andesibdable priReskagi ng Film ,

thernof ormed plastics etc at very conpetitive and
af fordabl e prices. Yet another objective of the

The blolaé 8@Me pAlYBBHE BfmpSitidhs RIF Y HIEseitt {}ﬁ/\éﬁ% degr g?@ Sped based

ymer ‘cofrposi tion I ncorporating egra
on nuq}gmhdrc trabstuthan ymgmomon@m:bomylorgrmipschrel Ipattivularlys sasdeptible to

nucteopifie ARt 4 dFtBREOG Bk ' bF SR Sy R Braue clectrons
even atDihs p@@@ﬁﬂeeé?f gﬁﬂﬁﬁaﬂ'ne&tﬁbl Jﬂargtehei'hrmi‘d%dﬁeﬂ) mea?‘etl%ﬁ/%lye{lﬁhmdered'

at very nBetltlve and affordabl e prices. ]
transﬂmtﬁtaé@:tlﬁaﬂen omnbe irigpanltrieantant $o thepetohgdml internietimtes  The carboxyl

T N O R —

of hydregms pateadhed @ thd alpBs easdoal NMclebpHilic 30BSHRRIonORIKES I1ALE with the
f. the present invention is to provide a process for
nascent S\HEOWG pascanti @xyesn apd maseent BY‘&G@@T derslyirevidettiby itheereactions taking

place be?@ééﬁ%ranﬁ?%&f#gﬂepn which is sinple and

econom ca anot her objective of the present
invention is to provide a process for the preparatlon
vel biodegradahl e master batch poly

:
The aboy, i Spelpephihc RGP UG reAGHAT ek RieRsgy sl carable polymer (synthetic

polymer) is mixed with agar & agar and / or yeast , cellulose , amides and water . The OH groups -
present in the Cellulose get attached to the OH groups of agar agar and yeast in a link resembling
a glycoside linkage to the C —4 of the next. Consequently, the chain of the durable polymer.
which contains a number of weak C-C bonds, C-H bonds & H-H bonds are held together by the
Hydrogen bonds between the numerous nleighbouring OH groups present in the cellulose. This
results in a weak polymer chain containing monomeric units making it susceptiblé for

biodegradation.
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addi tive polymer conposition which in turn is useful
for the preparation of a biodegradabl e pol yner
W@ 0wasisté on whi ch can be directly used for theCT/IN2007/000165

preparat| on of bi odegradabl e products such as Carrier
Finally &2&2 %v%%?ﬁ%egp%ﬁ'er 1P %r@%{:h 0C r‘ftQ tt\fgiih glteis%al?ﬁ@l fiSnomeric units of
the pomlf@ehcttt lay emariehtaf n‘oonlmhakﬂaetepal pxeSenI Metthearmﬁlhe@onsequently, rapid

jective of the invention is to provide a

blOdegrﬁ?@@é\s‘g thegrolymer tﬁ‘feé t“PHWSBTI novel bi odegradabl e

pol ynmer conposition incorporating the biodegradabl e

mast er batch conposition which can be added to the
It is expastedrtbat tpe pfoidhets ofade iﬁl@n‘pﬁle péadagiadable polymsd egmpekitidreof the present

e T N G

concludibrRfelzhrdfn vérkiorab Yo Hﬂ@i irfally 8n @bR{sf thadakltéts in the laboratory
prices. The bi odeg rada | e pol ymeric conpositions of

have rewéeqomtstéﬁ pomm%mn bwdemiss b@é@e@@d/ef anpeeKimatebysiy months to thirty

six mom’{g Lse gr *Kéhfx D l§§§ § k&ﬁmﬁthla? ik e'rc%fc ng{aﬁgt?é/rl T& 89 Rre Compostmg

ticularry suscep o nuc

'methodattachmant at carboxyl car bon due to the t endency of

oxygen to acquire el ectrons even at the expense of
gai ning a negative charge., in addition to the :
I i ndered transition state | eading from
Summ%lﬁ oqttir'%/g}gﬁaﬁ&?eact ant ‘to the tetrahydral internediates
The carboxyl group provide the site for. nucleophlllc

Accordmg Ifg pgqgewgy%glj@ﬁg)r%\tl %%%F Bioa LS gd(ﬁlb&n%{le Gibvero mer composition
useful e/ RGRMHoh Gr DA ElahatIE ?ﬁsﬁ%&uo@é @ﬁﬁh‘@o 1tsél‘eocf a mxxture of (i) a

nascént N trogen, Rascen n and nasce
polymer Gnk:ctpd ofvérd eBolpsthylee, r peyriropyienet giolyn gtypdrec epol)etvmyé rchhxmde or a

i ST T PR A g s o

Yeastaa@l(ypwate(rsynt hetic polymer) is mixed with agar & agar
and / or yeast , cellulose , amdes and water . The OH

groups present in the Cellul ose get attached to the OH
Accordpgdapmotdtr atghodlavgat ofathd pyesastt inventiwnl| thelemoesteafbthe pglyaer selected

from PRKEIRHE R PP e ABe, mew LSHABI G iy fhereof used
may beGR ficdaise foMWITPR 99% Weﬂklgﬁ:f (Q th@ Bgl%pos(;nﬁl QONHES atobhttdf Cellulose

bonds are hel d t oget her X gyb rogen bonds between
used mehbe Huthe rengs fram @hﬁo@ﬁ ) /Oy ge pgf eogpositinn {(iig the amount of

amides %@é& H1|a9 & in Tﬁé range form 0.15 to 1.50 %' by weight of the composition (iv) the

amount of nutrients selected from Blue green algae and / or Yeast used may be in the range

from 0.30 to 3.0 % by weight of the composition and (v) the amount of Water used may be in

the range of 0.20 to 2.0 % by weight of the composition
According to an embodiment of the present invention the polyethylene used may be selected

from LLDPE, LDPE and HDPE or mixtures thereof. The polymer-used may be in the form of

powders or granules
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results in a weak pol yner chain containi ng nononeric
units making it susceptible for biodegradation. Finally
wok@n/1233ec weakened pol ymer cones into contact BT/IN200M000165
soil, the nononeric units of the polyner act as
In an éMBJdietSoft Be tikGenbiaf tRE ICGRI1AIES Q5dd Ay tHeesefeRtdd- from plant cellulose,
Consequent |y, rapid biodegradati on of the polyner
cottonseeck extrast,afileers of phaatss dihe gmoung of gsdlulosel empkayed ipeay preferably range

uct, de fd t.he bi ra e ol .
from gg?rgoo%%?’i nﬁreé’fefh%g?yplrgss@n?gf%o e‘g%?%tno,fwv%%on% oli;lrtfoéld in
soil shoul d convert to conpost within a:period of 6 to

36 nonths. This concl usion regarding conversion to .

In anothererabadimgntnefcthe PresepeinyLion tg‘h amidgsuseegay berselggted from nitrous
. y a . 3 OS]t . . .
s RSARL Y aMALE JRUEhHhRoLuble, SORPRALA N, compipaion o
nitrided imd hiyrates XTh arhbentas’ goadesASaploiz BR3P prdferablyahsge froamah00 to 1.20

Aer ohi radatj on Test t he Copposting net hod.
more pgfﬁ?m@@-‘gﬁgtor@ benee hof%%swaww the present
i nvention provides a novel biodegradable additive

pol ymer conposition useful for the preparation of
In still pnothey eratiodimenppadie ipventiodube Blwhirehn elgapruse mayfbeaselected from
I xture of (i),.a polymer, sel ected fram Pol yet hyl ene -
deep i BHHE Sher (hdaifial b IeRENERAR) pRAGID. cipbioerifecto by el agar
proteinsi Rieln®ounb 6f BRfe drédn) ale® érplosel thhy preféablf @sngeifiom range from 1.50
nutrients sel ected from Bl ue %reen al gae and / or
to 2.00yoge prefgrably )3 0viatl 45 ‘Ady oyaigii gt the campepiien enbodi ment of
the present invention the anount of the pol yner

sel ected from Pol yet hyl ene, pol ypropyl ene,
In an yeolaysthgr agbodim@h%vf thel prek&fno ihvdation tiee peast gidﬂ inhg hﬂ)e(ﬁe%ected from
. used einthe range from90Q to 99 % by weight o
mmb@f@l@iﬁﬁw}wbm@ﬁw, B VAR URRAIR. (S9FY iftEiSh ResKigradedry and wet
t, 1R8id yralth dvemd g to 3.50 % by weight of the _
yeas @ohp%é%tfegﬁ‘a%ﬁ’rg tﬂg&éﬁgunt of ami des used may be in
the range form0.15 to 1.50 % by wei ght of the
conpositio iv) the a th of nutrients_selected from o
Accordgg, ljfi'teaé‘ﬁﬂ’i Gabodiment of the present, iuentioythp compositign may contain
silica gE1aR 48 afo@R AngdRs om0, 95 86 RY8 YehyoWtishl o't GAPRA ol 1 on
gand (v) the a%lm%nt of Water use}ganléy Obeﬂ(?% the ?dgnge
of 0.20 to 2.0 % by wei ght of the conposition
According to another embodiment of the present invention there is provided a process for the

preparation of a novel biodegradable additive polymer composition as defined above useful for
the preparation of biodegradable plastic products which comprises of mixing i) Polyethylene,
polypropylene, poly styrene, polyvinyl chloride or a rhixture thereof (ii) Cellulose (iii) Amides
(iv) Blue green algae and / or Yeast and (v) Water at a temperature in the range of 25 to 100
degrees centigrade, keeping the resulting cbmposition undisturbed for a period of 12 to 36 -

hours in order to complete the process of the polymer chain weakening into monomeric units.

According to another embodiment of the present invention there is provided a biodegradable

‘master batch polymer composition which comprises the biodegradable additive polymer

composition as described above and a polymer selected from Polyethylene, polypropylene,

12
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2
dependigg HBYthe pelymss asect e gaif @

According to an enbodi nent of the present invention
t he pol yet hyl ene used may be sel ected from LLDPE, LDPE
WQ@reh7HEBE or m xtures thereof. The pol ymer usePCTYEN200#000165
in the form of powders or granul esln an enbodi ment of
the |
polystn foBER cRRrie Sy G bGP e leclty DPREEHAL, dpBiing upon
the polyhite useddn e kibdegeddableaslditivapblyyed coragospticef er abl y range
from1.62 to 2.80, nore preferably 1.55 to 2.00 by
wei ght ‘of the conposition In another enbodi ment of the
Accordiﬂ% 95 Sfil ah@t?ﬁ@xnéﬁlg&lﬁﬁﬁt e PPesHmCidvebonBere ak §edvadtds 4 Bfbcess for
nrtrous sa 't ke amoni um nitrate, potassium
the preparatiait eof biaHegradably tmastes basdtlicompnsitiemt which oetmprises on  mixing

blodegr%J;?BF O@;@l des Elmd%rp @n&%{sﬁlop 25 éigsc}rtr%gﬁ]n o%f:oar}dm % p%&/mer selected from
Polye:thfllﬁﬁefSZ ?F)P?tdbyﬂmé%dl? ntgre@@ 1%1@3/1 eQbideodr 4 hextaRTpasHR tRrselection

anot her ‘enbodi nent o the invention the Bl ue
being nga@erdeaugimg wiped they pebymss| Beededn fthenbigdegsadabiee addijiye, polymer
medi um green algae nutrition nmedium agar
tnract agar gel, agar proteins. The anmount of Bl ue
green aI gae enpl oyed may preferably range from range
from1.50 to nore preferably 1.30 to 1.45 %
In a profgrreghembadimpgt Qfo‘g‘ﬁ PEFSERtoRVTHioahy ¢ amoNRoe b béw%fgtﬁdﬁ%lﬁt polymer

compos%

' composﬁfopétgst% 3’51??63%0&1%% TLA Bx%fe)f ftfrdﬁ? a4o4TRY 489 by weight of the

m m cr obi ol ogi cal ritional nediuns,
compositiparany dzesamomsd iofi the virgis polgmier ami Jangssuimmed0 tr Y0 %nq)rem‘sably from

o east east syrup, invertase, etc.
65 Atoii%ﬁ%Wﬁ’&%?ﬂ%}%foﬁmﬁl & enbodi nent of the present

i nvention the conposition nmay contain silica gel in an
amount ranging fromO0.15 to 0.18 % by wei ght of the
Accordigg ippefianpbar apkestimenipfithe prssrn erveeh@b@meﬁ prczytidqdr?eprocess for the

here I S. rOV|d oces t he
preparafERERbER)E EbOESmp SR f BB RS 3 phfanutucture
of makmgram@smbdmm gschded Cagfir aﬁgy | €Gatb&leUDishOdal tHA@s, Hospital Disposables,
preparation of biodegradable plastic products which

Packagiag ik, sthermegformsd nb%sqtgs wbtcheqonmnéwemly@gytbe opYlodpgradable master

|
v e S, 004 L Bl e A5 W,
polyprof)yletiie Yebsityrenel foly vidat elilofde or 4 aifpmirathdrcdf the tsélectichniging made

5 to 100 degrees, centigrade, keeping the resulting
gdlav?)eq»ly@ar eIMROSItAY 36

In an embodiment of the present invention the amount of the master batch polymer composition
used may range from 2% to 10 % preferably from 4.8 to 5 % and the amount of the virgin

polymer used may range from 98 % to 90 % by weight of the composition.

The polymer employed for mixing with the biodegradable master batch polymer composition

may be those resulting from any down stream petrochemical complex.

The resulting biodegradable polymer composition can be converted into pellets or granules by

any conventional method. The resulting pellets or granules can be used for the manufacture
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hours in order to conplete the process of the polyner
chai n weakening into nononeric units. According to
war@rhess4senbodi nent of the present invention th(er/mziom/oooms
provided a bi odegradabl e master batch pol yne
of blod@g@me&l productsMiichhasc@arpei bags, Ghrbajd mgsaimeHam‘iat Digposables,
yner conposition as described above and a pol ynmer
and Pacgﬁl%f’é‘é from Pol yet hyl ene, pol ypropyl ene, pol yst yrene,
pol yvi nyl chloride or a mxture thereof, the selection
It is to %g' %dniﬂ%t %1? ggé%i‘agiaﬂféo&rﬁ itiAs Yi®e PeSsht iifvénkibn is not a mere
egra a i ve pol ymer conposition According
admxxutré) of thiel 1hgmdr¢htserse® misoltingeintaggiegation qfitheia properies huf 8 fomposition

there s a s for .the preparation of
having $yngigiic EP%H?‘@“??E %qe%bcgt lodgwads ﬂlflflgﬁ whi ch conpri ses

m xi ng bi odegradabl e additi ve pol yner conposition as
descri bed above and a pol ynmer sel ected from
thylk ; S ustrate the

The defefly §F iAo St B8R IRE ExRplts ShH{cRRe philed b husi
1nventxd]‘ﬁdﬁy ﬁﬁptﬁexféfd”rg shyuidinéttte coostmeito lisdtdheé scoph ef the present invention .

bi odegr adabl e additive pol ymer conposition In a '

preferred enbodi nent of the present invention the

amount of the bi odegradghlag,fielyymer conposition used

ranges from 30 to 60 % preferably from35%to 45 % by

wei ght of the conposition and the anount of the virgin
0. 4375mg| ofeelulose d. %Zﬁggsf Amaronitn hivra®() 0%R Smgeif egartdgar, {0 k@&dmg of yeast

5 %0 55 % by weight ofthe co 0Si fi oo
and 24;2ég ‘?an‘?IM%tpylé%@SW POfflﬂ%enﬁ %éﬂt"e nV@ﬁ %o 8ﬂ ?ﬁBP@“g water,
C S QoS sl hi& HeabsuMin®S§lurry undisturbed for 12
mammgéd %e ra%gg:ie pol ymer S%%o& te%ﬁé)v\ﬁl ch i Sé)dl ?)e!ct 'y
hours taigafthd blb«bergratdableraddmlfva@blymreémmmm end products: such
as Carrier bags, Garbage D sposal Bags, Hospital-
Di sposabl es, Packaging Film thernoformed plastics

The bld/m?faaatﬂ@ ABAiti$E€ Polinel REmpbatio @Qﬁﬁkdd@meﬁ:rf&ﬂtabbvéﬁﬁa@ huxed with
mer conposition as described above with a

500g oﬁ éteemlb@ermnmrmmsyégwﬁp@ﬁ@ﬂ) goe yprubipg ik waf;éqsged According to the

ASTBERR R SO RIR oThEBy, (fcan

based dnthé RfhoSad 6F @@Iih‘lidl\/&i ROWYEFse BRI PR I65D ang bf Cariz is evolved during a
_ _enbodi ment _of the present invention the anmount 8
period e days b@tf@mlwh%@ﬁ pelymsh sempesiiqnshiag urdsrepnsyjadser
2%to 10 % preferably from4.8 to.5 % and the anount
of the virgin '

101'1

Example 2

0.4375mg of cellulose, 0.0625mg of ammonium chloride, 0.125mg of agar-agar, 0.125mg of |
yeast and 24.25g of polyethylene powder are homogenously mixed with 7 ml of water
maintained at 30degree C to form a slurry and keeping the resulting slurry undisturbed for 18

hours to get the biodegradable additive polymer composmon
The biodegradable additive polymer composition obtained as described above was mix_ed with

500g of the soil (vermi comi)ost +garden soil). The soil is tested according to the ASTMD 5988-

03 standards and the rate of bio-degradation is measured from the amount of Co2 evolved. It was
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pol ynmer used may range from98 %to 90 % by wei ght of
the conposition. The polynmer enployed for mxing with
wo b@7hessdegr adabl e mast er bat ch pol ymer conposPCT/aNRoom000165

be those resulting fromany down stream petrochem cal

observe& QR @‘?Qm The deaukid BelRidodedigadaltied pudl 44relays confirming that the
np03|t|on can be converted into pellets or granules

polymemnmwyltlooriwnmd@‘%ﬂle biedegsrdatiome resul ting pel ets or

granul es can be used for the manufactureof

bi odegr adabl e products such as Carrier bags, Garbage

Di sposal Bags, Hospital Dis 23 bl es, and Packagi ng

Film It is to be notedEl"f’i‘é‘E’etS e bi odegradabl e

conpositions of the present |nvenaﬂgn IS

O 261 %5mg of yeast
0.4375mgint sellutasech.0635ang ﬁfgmp@ﬁﬂ’sm%‘éd Se of Ajop gel. U-125mg of ye
th1OBf boili t
and 24 J981F P Ge bOGG B MRy bR RITROPS WhIOBE boiling water,
maintaiRédOs 18I degeeedl taCfolri aTdhm;datchﬂhbxs caxfled toeroomviemperatire ped keeping the

resulting BN PERHELOT N BARS 1% 15 L adRe Rl g gges cqgpositon

be construed to limt the scope of the present
invention Exanple 1 0.4375ng of ‘cel | ul ose, 0.0625my of
The blﬁmdabllmd\dxtmapel,yn@r taﬁpgsltmﬁn alqame@galdescmlbm sheveoyas mixed with

’SOOg ox‘i\:tgaSt %g@%;}mﬁp g%a )El?fie gf)ﬁ lb%f) V\gﬁ gc?,va? ng to the ASTMD 5988-

03 stanEﬁHQEn?d ARGaRt ofthQ d@@ﬁﬂzﬁfbn@s E&aglﬁé@ﬁ@nﬁ{mrdrmlﬁw df Co2 evolved It
eepi ng the resulting sl u;\@é undi sturbed for 12 hqu

was obsequ;;letﬂlatt 620 off @grladzab Feolyeitifiuringea perigrhel 42 wo%qnlfmwg that the

| t
polymep adsaipr e SBHET RO BE00hY i xod Wi th 500g of the

soil (verm conpost +garden soil). The resulting soil
was tested accordi ng to thanfiegVD 5988- 03 st andards
and t he bi o degradati on of the polyner conposition was

osrRERLY RGBT 8, 1SS iy 0.125 o
yeast aﬂd?mi ng of péhetnise ponier aeripntdgenouslyempidywith 6 ml of b01hng water
as unde

i TR 03 Ny SHETERIT 0 RS e o
resultm% Fl%dﬁurﬁ%for@g qlbursQo %&Qﬂablgﬁegfﬁ‘@aﬂe ﬁaﬁl\%"poiﬁﬂer(%mposmon

ene powder are ormgenousl y mxed with

of water,
The biodegradable additive polymer composition obtained as described above was mixed with
500g of the soil (vermi compost +garden soil). The soil was tested according to the ASTMD
5988-03 standard and the rate of bio-degradation was measured from the amount of Co2
evolved. It was observed that 633 mg of Co 2 was evolved during a period of 45 days confirming

that the polymer composition has undergone biodegradation

Examples 5

0.75mg of cellulose, 0.0625mg of ammonium nitrate, 0.125mg of agar-ggar, 0.0625mg of yeast
and 24.15g of polyethylene powder are homogenously mixed with 9 ml of boiling water

maintained at 72 Degree Cc to form a slurry and then cooled to room temperature and keeping
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mai nt ai ned at 30degree Cto forma slurry and keeping
the resulting slurry undisturbed for 18 hours to get
wo b@7hessdegr adabl e additive pol ymer conpositi oPCT/INZ0&7/000165

bi odegr adabl e additi ve pol yner conposition obtained as

the resldeiﬁgrs'hhqd wnbsugbesagomileetows tie gA0theobiodhgraddilé addisivei polymer
onpost +garden soil). The soil is tested according to

composttwg ASTMD 5988- 03 standards and the rate of

bi o-degradation is nmeasured fromthe anount of Co2

evol ved. It wasobserved that 642ng of Co 2 was evol ved
The biodegradapleaadskitiveopplpneueomapgsitianorttaingd Ay dessaibed povisovasixed with

ion e

so0g ofRESSE LB S8Rl S SERRG oBb eHE R s S FARINIAG 1 e ASTMD
5988- Oﬁstliﬁ&aﬁ& ahd shd irgta @ebio-degladbticgh ©fas Mﬁwbrednﬁloxﬂ4th25@n@fnt of Co2

t hyl ene, powder. _are honogenously m xed . with 7,
evolvedo B’gﬁl %@%f@t >R H’cgaPﬁgd’g%tW%Se%%b‘?cégu@& 8 hesiomh é? 45 days
.conﬁm?h%{hﬁyth@rﬁgly}x{e?e?rﬁ?@n%h 2}93 ﬁ&&g@egsﬁlgﬁé%&fﬁ%@”d keepi ng

resuftirng s ry undi stur ours to get
t he bi odegradabl e additive pol ynmer conposition. The
bi odegradabl e additive conposi tion obtained as
descrlbed above was mix Ea&EEH6SOCg of the soil (vernm
npost +%arden soil).The soil is tested according to
0. 25m& qfe:el&gvm 598w amyemuarchioriied0d Bamg af agasfagar, 0.0625mg of yeast

and 24. Q%%lo?jg)ﬁﬂgﬁ{ien\%ggéﬁ%egga?\g’/ g{gﬁﬁgyé %R@xwt %8 mlogf"2 b01lmg water

mamtauesdcdt 66 de@hae Ovg fermpesiveg 20t thdn @a}eﬁ t6 @dUh ltmmatmaetndtmmng the
conpasi tion has undergone bi odegradati on

resultm&%ams P@dlatud)eéifrna?r?ghws et theduedegrpdalo g ik pelysFeamposition.
The blog% g dbgee fefé{lﬂry?xg coth dos ng@étalng%&széeﬂbég %%S\;/asgtﬂg(ed with

er are oanenous
500g ofith¢ IsOIB (\nak‘mmc cdmapdst ﬁggav@hsml)mﬂretmllnm tasted &cdd)ergngeo the ASTMD

to f Iurr t hen ooledtoroomt nper at ur e’
5988-0%, Sandaudh, And b cdte G oreRarad o 52t Tor SViGH by F epunt of Co2
evolvedhﬁ’ WaS ob&ra&l thh ¥ 400045 Q%le%oﬁfggj H{n'ui{g B&fé@'@f 45 days confirming

conposi tion. The biodegradabl e additi ner :
that the polpmes campnsitivnthas nederamedvsdegiddatiombove was nmi xed wit h

500g of the soil (verm conpost +garden soil). The

soil was tested according to the ASTMD 5988-03

standard and the rate oﬁxmnglegqgradatl on was neasured
fromthe anount of Co2

0. 3125mg of cellulose, 0.0625mg of ammonium nitrate, O 0625mg of agar-agar and 24.5625g of
polyethylene powder are homogenously mixed with 9.2. ml of boiling water, maintained at 54
degree C to form a slurry and then cooled to room temperature and keeping the resulting shurry

undisturbed for 21hours to get the biodegradable additive polymer composition.

The biodegradable additive polymer composition obtained as described above was mixed with
500g of the soil (vermin compost + garden soil). The soil is tested according to the ASTMD
5988-03 standards and the rate of bio-degradation was measured from the amount of Co2

evolved. It was observed that 553 .mg of Co 2 was evolved during"a period of 45 days

- .confirming that the polymer composition has undergone biodegradation
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evol ved. It was observed that 633 ng of Co 2 was
evol ved during a period of 45 days confirmng that the
w@oeloyess4€onposi ti on has under gone bi odegr adat POIIN2007/000165

Exanples 5 0.75ng of cellul ose, 0.0625ng of ammoni um
nitrate, 0.125ng of agar-agar, 0.0625ng of yeast and

24. 15g of pol yet hyl ene- re honogenously m xed

with 9 mM of boiling vvatﬁgérmﬁge?ﬁt ained at 72 Degree Cc

to forma slurry and then cooled to roomtenperature

0.375m%6ﬂ ciafie 010625 Mg D aindgniwh Uitrate UM 06 23Ing bE dgdreagad énd 24.488g of

ou

rs to get the bjodegradabl e addjtiv al.ymer .
polyethylengp Bayd§ronre mw@db}‘%a%gfﬁ%ﬁbw%%ﬁ \PS ‘g‘allmmef maintained at
Y et RRd96 36dnh RetherR@¥ Ao iThy &fd r¥dultthg slu
Shkgmggggqg#ﬁ%%gl 0|at?§Efﬁin conpost f ardgn s%?ﬁ?. The 8 S
undisturbed foru@hotmsao gelt the bmdegradpblaadditevei® r308poggon.
standards and the rate of bio-degradati on was neasured
fromthe anount of Co2 evolved. It was observed that

The biod&fadable &idifR goly@er HBdnbtAiRG as pesctibel AbovaSwabamiked with
.confirmng that the polynmer conposition has undergone

500g ofshodeily(etatn eomposhipgaedengod). TBhegodfwaselested aewrdiog 10 8eyASTMD
of  a ni hl ori de,. 0,12 of [- r . 062
598803 eGR40 oGl e SRy v SRR, g, R of o2

evolvedNOITO@@N obevedmihye ds 1 thg f o2 whs Boslved@urifg @ period of 45 days
nmai nt ai ned at 66 degree Cto forma slurry and then

confirmipgthatithe golymsrrcomppation rsunssieore Bipdagrat#ionr esul ti ng
slurry undi sturbed for 22 hours to get the
bi odegr adabl e additi ve pol yner conposition. The
bi odegradabl e additi ve [Exayrpde 9conpositi on obtai ned as
descri bed above was m xed with 5003 of the soil _

- (vernin conpost + garden soil). The soi]l was tested
0.5mg of celrlgss - 1o ef ABmopusY gHtay3 Owaﬁ%rqfsagaheg%éogﬁr%g of yeas

o 2450 B SRS DI ERORUASI S ADLI A F s v
maintaigadadt 60degies Crig farnpe sluay anfl then abajesl to aodmrtampegatunaind keeping the
YITEr . CO

resultin S PR A ed a0 SO et 1 SEEEr 8556 291V PO BB FATGRRSIon
nitratg, 0. 0625nmg of agar-agar and 24.5625g of :

The biodegradable additive polymer composition obtained as described above was mixed with

500g of the soil (vermin compost +garden soil). The s.o‘il was tested according to the ASTMD

5988-03 standards and the rate of bio-degradation wéé measured from the amount of Co2

evolved. It was observed that 513 .mg of Co 2 was evolved during a period of 45 days

confirming that the polymer compositiori has undérgone'biodegradation

Example 10

0.625mg of cellulose, 0.125mg of ammonium nitrate 0.25mg of agar-agar 0.0625mg of yeast and
23.9375g of polystyrene granules are homogenously mixed with 10.6 ml of boiling: water
maintained at 49 degree C to form a slurry and then cooled to room temperature and keeping the

resulting slurry undisturbed for 26 hours to get the biodegradable additive polymer composition.
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pol yet hyl ene powder are honpbgenously m xed with 9.2.ni

of boiling water, maintained at 54 degree Cto forma
wabkeanyssand t hen cool ed to room tenperature anBCRE00T@0165

the resulting slurry undi sturbed for 2 lhours to get

t he bi odegradabl e additive polynmer conposition. The

blodegradable addi tive pol ynmer conposition obtained as
The bigdegradrble pdariye dolarer fompasiipe wbbEey aéfdeméveécﬁbpve was mixed with

500g of ¥R'sHi Bl Pv & ATBSbost + ﬁ%ﬁgg@o*rh%soﬂ@% cchid J{gtet%ttﬁgAfSTMD 5988-

aecor 'ng to t stan s an
03 stangirdsiapd degnamdta’tblo{degvadatmasswmehshredrfrdrﬂn ehesameutit o6 ICADXvolved. It

evol yed rrved th 553 . 2 was .
was obgyed st 2} %0583’ s %awawﬁ@ur&s%y% bokshp %)n'dﬁljf ¢firming that the
polymdrREmpediNéERasGANBRSAd bidBehiamtiRder gone

bi odegr adat i onExanpl es 0. 375ng of cell ul ose,

0. 0625mg of ammonium nitrate, 0.0625ny of agar-agar

and 24.488g of pol yet hyl|Exampdewier are m xed

hoanenoust with 6.4.m of boiling water maintained

at 5.1 tofo ma slurry and then cooled to
0.68755 5% THhsF kG5 gl RGP [HIoTIde P LAoATE Of Sghnagan0.025mg of

east abdg |
Tty
mamtaladdj Bt 63 edegyteyﬁﬁp fgmn‘rp(si;lrtyl o théxt m(ﬂmﬂtmodﬂsmpbhede and keeping
e of the so (verm

the resf R Py Gtisturtid Tor 3 s e caed s tfiraGoleomdihave. polymer
conmoﬁﬁﬂm£)5988 03 standards and the rate of

bi o- degradati on was neasured fromthe anount of co2

evol ved. It was observed that 576 .ng of Co 2 was

L. f...45 fi
The BN, 4510050081 o i DI R M R v
500g ofharspil Eévcﬁnﬁ)n-Bﬁigp@s‘t +cgdrlied slﬁlf; Tl(ib So2owhs REtedHBRRMD to the ASTMD
oitr tr ﬁ ﬁt agar-a 0. 0375mg of yeast and
5988 Ogimﬁ‘ @rd%fanﬁot G RGP Bivedagr u%éNaérréemfﬁdg&nmuﬁieyamount of Co2
evolved‘”[t% dﬂserbe@th% 590:f op?b hi g ngvgél %%grg&f %ta 450%2}%5 conﬁrmlng

Odegree Cto orn1 urry an
that themgl*yp@r aompasianrhdsempengond bieddgesdation ng sl urry
undi sturbed for 24 hours to get the bi odegradabl e
addi tive polymer conposition. The bi odegradabl e

addi tive pol yner conposi tx'hfﬁﬁ}le ai ned as descri bed
above was m xed with 5089 the soil (verm n conpost
+garden soil). The soil was tested according to the

0.375mgSKeellulose 0.1125mg of ammonium nitrate, OfQ75mg of agar-agar, 0.0375mg of yeast
and 24.4g of polystyrene are homogenously mixed with 12.9 ml of boiling water, maintained at
78 degree C to form a slurry and then cooled to room temperature and keeping the resulting

slurry undisturbed for 32 hours to get the biodegradable additive polymer composition.

The biodegradable additive polymer composition obtained as described above was mixed with

"500g of the soil (vermin compost + garden soil). The soil was tested according to the ASTMD

5988-03 standards and the rate of bio-degradation is measured from theamount of CO2 evolved. -
It was observed that 507 mg of CO 2 was evolved during a period of 45 days conﬁrmlng thaf the

polymer composition has undergone biodegradation
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5988-03 standards and the rate of bi o-degradation was

measured fromthe anmount of Co2 evolved. It was
wobaenydds t hat 513 .ng of Co 2 was evol ved durP@mI007/000165

period of 45 days confirm ng that the pol yner

conposi tion has undergone bi odegradati on Exanple 10

0.625ng of cellul ose, OEi#bplk I8f ammoniumnitrate

0. 25ng of agar-agar 0.0625nmg of yeast and 23.9375g of

pol yst-yr enea‘g{ anul es are honogenously mxed with 10

0.37smbof el Biont (HES TRENEC ! REIPAIM U Vst Ger BBt R il 6258 of
a.slurry.an . t . wahg maintained at 86

s L

degree €Qo g6tin & BRirlyi ddeabemcaiiddetoaddinttemperpiry ad keeping the resulting slurry

. conposi tion. The bi odegra | e, addi tive polyner. :
undistubg S SOLODR GIBELR Oup A AL I RabO e mE O v ¢
50Qg of the soil (verm conpost + garden soil). The

soil is tested according to the ASTMD 5988- 03 . .
The bisdegradabld s:dditidte polynreatcemppsitivm obtained @a dr s bak aboneayes wixed with

sone o 5B SRR U159 g MRS Al e T

uring a perio
5988-0F Qiahidrad Rgd tthétrate hef bioldepRbatiomnpas inidasired o nileragmuat of CO2
bi odegradati on Exanple 11 0.6875 of cell ul osfe .
evolvedy TOBRRPEeTsed hahroHImiP £GP TAEveIVa Juigg period of 45 days confirming

that the%gﬁ{/rﬁe?g%pgsitqm uRer gr?eslgio%%,gad%ﬁo@ 3759 of

pr opyt eéne .granul esS are honogenously m xed with 10
m of water maintained at 63 degree Cto forma slurry
and then cooled to 'roormkeﬂﬂpﬁrm ure and keeping the
resulting slurry undisturbed for 27 hours to get the

0.4375 E{ggcg‘;cgﬂﬁ g%'oﬁ 19?:@}?%& W Blra80 BORY5 g UF agarldPr and 24.262 g of

ra I'e ‘addrtive pol ymer conposition obtained as
polystystas poividedara doneogeasustyi méxkdwivith 1320g] of boHmgswater maintained at 96

et g T ST O, sl S0 R KBRS Ry soy
undistuffed PO 0ARME Al BR DIAR gBARY RSV mﬁq&ecoﬁgiwmonof Co2

evolved. It was observeéd that 590ng of Co was
evol ved during a period of 45 days confirm ng that the

The bi(@lg%,g%ge %%ﬂ?lgéc’ i})E)fyom%r ng%pgSth(?x{ gﬁgl%ec? iag %S&'},%Q&\tdbg% was mixed with
500g of the soil (vermin-compost + garden soil). The §oi1 was tested according to the ASTMD
5988-03 standards and thé rate of bio-degradation was Iﬁgasured from the amount of CO2 It was
observed that 556 mg of CO 2 was evolved during a i‘)__eriod of 45 days confirming that the

polymer composition has undefgone biodegradation

Example 15

0.5mg of cellulose 0.0625mg of ammonium nitrate0.1875mg agar-agar and 24.2125g
polyethylene powder are homogenously mixed with 19.3 ml of water maintained at 100 degree C
to form a slurry and then cooled to room temperature and keeping the resulting slurry

undisturbed for 28 hours to get. the biodegradable additive polymer composi'tion;
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0.375ng of cellulose 0.1 125ng of ammoni um nitrate,
0. 075ngy of agar-agar, 0.0375ng of yeast and 24.4g of
w@eloyarispene are honogenously mixed with 12. 9 pCT/N2007/000165
boiling water, maintained at 78 degree Cto forma
WERRS Axed with
he BRI 08 3o AR n, 00 ThGRERBE Jurmeardkea g
500g of tie dmlc(deagnadamlpesta'dgardw eoipolhereqil weﬁtﬁé@dtalcmfdmzﬁé the ASTMD

5988- Ogl odedr adacﬁ%s&%d\%zglong%ggagiaﬁnr?{? r%%n%ﬁ' oI Oﬁle a%q%npgfic&sevolved _

It was ((Bé@lrv@?i that OPP Ao CQBMARRVENEL )iurni@wpé‘rmd of\%sdayesdmﬁ]‘mmg that the
according to the ASTVD 5988-03 standards and the rate

polymeg tompesitiagtas daderepnd kiogagidafie from t he amount of COR2
evol ved. It was observed that 507 ng of CO 2 was
evol ved during a period of 45 days confirmng that"
t he pol yner conpositi on hamplefier gone
bi odegr adat i onExanpl e 13 0.375ng of cellul ose O. 0375rrg

ammoni um nitrate 0.3ng of agar aﬁar and 24.1625¢g
0. 5625mgmf| pr@f«loé}@gxga@fuw@gwaw@ RErAy Erigdamg Off agaEragT 90625mg of

f
ol T A M PP B i 0 o o
water hﬁﬁ@alﬁ@i athe0 ﬁegeé G ttgfc&huarSWrtynﬁﬂdSthen edletian B6mhtempsrature and
to get the biodegradabl e additive pol yner. conposition
keepingrfhie ‘E?%‘d‘é‘g? Iy g styelnd Py ‘é@m@ 2oL iR egragble additive polymer
comp0§ﬁ5@| ned as descri bed above was m xed with 0 50Qy of

e soil (verm -conpost + garden soil). The soil was
tested according to the ASTMD 5988-03 standards and

The bRgHEVE P S6isbe SoR s A0 b Rl BB er S it bl vt mived wit
500g o% VB VEURL-V&In g + Rardan RETY. Qe Qbil 4@5 dawe LeMlidgtorBe ASTMD

hat the pol yner conposition has under gone
5988- Obum@grdadmdu the GitErhhp-degradagion 37ss ngasjfrectétdlmltb@;@mount of co2

evolvecg1 ﬁt %szfg gfe 'IH% %54 o tﬁ? p% 0 1g\/?o g%hg %ﬁ&gﬁ)@ of 45 days,

confirmithX gt tfe tpBlyiner 3orﬂbo§ﬁoxblﬁﬁs|dnﬂﬁ'gﬁ\@é lﬁbdd@?dd&h@lh ned at 96
degree Cto froma slurry and then cooled to room

tenperature and keeping the resulting slurry O
undi sturbed for 30 hourq% dggi t he bi odegradabl e
addi tive pol yner conposi ?he bi odegr adabl e
addi tive polymer conposition obtained as descri bed

0.6875RBVfceNa®sd]l (KEFT Sgt & ammonium mtrate 0.3125mg agar-agar and 23. 9375g of

polyethylene powder are homogenously mixed with 18.7 'ml of water maintained at 89 degree C
to form a slurry and then cooled to room temperature and keeping the resulting slurry

undisturbed for 34 hours to get the biodegradable additive polymer composition.

The biodegradable additive polymer composition obtained as described above was mixed ‘with

| 500g of the soil (vermm—compost + garden soil). The soil is tested accordlng to the ASTMD

5988-03 standards and the rate of bio-degradation was measured from the amount of CO2
evolved. It was observed that 636 mg of CO2 was evolved during a perio‘d_of 45 days confirming

that the polymer composition has undergone biodegradation
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500g of the soil (verm n-conpost + garden soil). The
soil was tested according to the ASTMD 5988-03
wat@ndassde and the rate of bio-degradati on wasPOREE002@0165

fromthe anmount of CO2 It was 5 observed that 556 ny

of CO 2 was evol ved durgppmpleAgri od of 45 days

confirmng that the polynmer conposition has undergone

bi odegradati on Exanple 15 0 0.5ng of cellul ose
0.75mg OofO 68 Rulase 00.3 Ay néfl amnichivat edirdie 7607 ragyaf- agpemagarnand 23.75g of

4.2 125 | yet hyl ene powde Q nousd y..m
polyeihypripoyseg afaocie 6 REROACH! 81 0L 00 e aip i 53 degree C

to forn{ @ QufryShad naéeﬁa?‘t thbers@ang efurhy unaRfarb&INTer @uheursn® get the

kee |ng';he resulting slurry undisturbed for 28 hours
biodegradabgead itive pplyotbs gempestian. addi ti ve pol yner '
conposi tion. The bi odegradabl e additive pol yner
conposi tion obtained as descri bed above was m xed with

“The bioBERadable idutivopdlyheetdmpositonpsisdined gadeteribababiove Wisemixed with

soll was tested according to the ASTMD 5988- 03,
500g °fs'thaﬁedr(M%maﬁGO{“ﬁ@Str’agéfdélF'S%i)oIé%é?’id%ﬁ‘is&‘? gegordings toy thg ASTMD

599601 S B S QL BARIN e Mo SRS o b2 cvtved
It was obsgrtéd thian§76nigpdf €COR vl ewored doripos ipeliecdhohds daysdenfijomag that the
bi odegr.adati on, Exanple 16 0, 5625ng of cel l'ul ose
polymercopositign H1s WiAeHINNE RIeeRdON0. 1875y of agar - agar,
0. 0625ng of ammoni um chl oride. and 24. 1g of pol yvi nyl
chloride are honogenously m xed with 20 ml of water,
mai nt ai ned at 90 degr eeEgamplefl m a slurry and then
cooled to roomtenperature and keeping the resulting

sl ur undi. st urbed for .31 hours . et. the
0.75mg 3 GEMRP3R 276 B8 YR8 ALY O3B gaeer gad 5.9 gms cach of

the po E@Wﬁ&%@l&qe@fwiyﬁoﬁmﬂ@lﬁb!rs%tyr&fénaewnifypehleha@hﬁ%ﬁgenously
escribed abovée was nixed wth 5009 of fhe soil )
mixed VitkerlFidhmlodnpetst, maigtairntdnats Hygreer e tes firm wasdurre end deeping the

reuling 587 Sl P I L s oA AR B et Sfppsicion.

evol ved. It was observed that 594 ng of Co 2 was :

_evolved during a-period of 45 days, confirmng that L
The biogegsadableyadstitiveopglpoet tanpdsiionuehizingb At desico biedypbayatwasnmixed with

500g of the soil (vermin-compost + garden-soil). The soil is tested according to the ASTMD
5988-03 standards and the rate of bio-degradation is measured from the amount of CO2 evolved.
It was observed that 832mg of CO2 was evolved during a period of 45 days confirming that the

polymer composition has undergone biodegradation

Example 20

300 grams of the composition prepared by the process described in Example 1 was mixed
thoroughly with 700 gms of polyethylene at room temperature. The resulting mixture was
extruded co rotating twin-screw extruder to get strands, which were cut, into pellets having an

average size of 3 mm to get master batch composition in the form of pelletsl'
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Exanpl e 17 0.6875ng of cellul ose, 0.0375ng of ammoni um
nitrate, 0.3125ng agar-agar and 23.9375g of

w@oeloyarisyé ene powder are honogenously m xed w pOT/IN077/000165
m of water maintained at 89 degree Cto forma slurry
and then cool ed to room™*a8mp& 4k ure and keeping the
resulting slurry undi sturbed for 34 hours to get the

280 gragrllsog Gl a%oax‘g(}oglt% génrte*)a\l/rgd %gltxggnroc%gm&ﬁh%écp th E g%&-ﬁple 11 was mixed |

egra a conmposition o
thorougﬁgs Wllhbeﬂ) ahovef \;»alszpmpyﬁeﬂe VuttxboEnO&@xpefatlhx’ee Thei ﬂesultmg mlxture is
erm n-conpost + garden soil). The soil is tested

extrudeacc@dpamﬁ% twe oRRY Astmﬁ“sr 5088t %@néwia%h WereagHd, it peligtyhaving an
averageosﬁzebdf% Jﬂﬁg‘iﬁ%gttthé’ a\éeﬁbaga?ﬁdfﬁﬁgufommﬁéﬁggg? géaﬁet&f o2 '

evol ve serve 36 ng of

evol ved during a period of 45 days confirm ng that the
pol ynmer comnposition has nde

bi odegr adati onExanple 1 "W@%%Pof cel l ul ose 0. 375ng

of ammoniumnitrate 0.075ng of agar-agar and 23.75g of -

510 gr£19§ XPEW&&H&)SRQ@%{)QE@ bQ? %?%ggkshé’sc{{t&?ﬂ} Bt gl:l:Sltf1 was mixed

wat er ned gree Cto

| thoroughlwwnly 480 gmisexfpohgtyréne at esarh térmueratier The unditisunizede is extruded

for, 29 hours t et the biodegradabl e additive polyner
co rotal uAR P rirides 16 et S BRE MAT R 16 HUES fy e ah Average size
of 3 mﬁoﬂr@gélthé Rt A @ 3118 3 fHe T8 G aplse{etswas m xed with
50Qg of the soil (verm n-conpost + garden-soil). The

" soil is tested according to the ASTVMD 5988-03
standards and the rate of bio-degradation is neasured
fromthe amount of CO2 Exempi®3 It was observed that
576ng of CO2 was evolved during a period of 45 days
confirmng that the polynmer conposition has undergone

200 gra?r%so@keﬁé adafive Qo%@ﬁﬁb@ ileg)a&d l%“@x Q{ro&% hwcﬁg@%%%%éﬂgle 19 was

amonium nitrate agar - an
mixed thaoiugbly with 390wgms s eocfh I@ﬁl Yheet guylhuzlnse of p@biypthytenk e,npnlypropylene ,

ol yst vi nyl chl r|de are no Qus
polystyfffe /P Him RhiHEA: riih Pipcirite, 08 o eR mbgg s extruded
throughf DédTRatlgWin: @8 JaRAMNE delrdn@S ULAILE r
oue undi st urbgedlf gr 36 hourrs tgg gEt ?heﬁlbl gvggégérﬁg glb? gellets havmganA

averagegirgiof Byempbo getshe mostpolkstehi @mposition in the form of pellets

Example 24 |

30 grams of the master batch composition prepared by the process described in Example 20 was
mixed thoroughly with 970 gms of polyethylene at room temperature . The resulting mixture
was extruded through film extruder to get films .The films can be converted into suitable end

products which are biodegradable by conventional methods

Example 25

50 grams of the master batch composition prepared by the process described in Example 21 was

mixed thoroughly with 950 gms of polypropylene at room temperature . The resulting mixture
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The bi odegradabl e additive pol ymer conposition
obt ai ned as descri bed above was m xed with 500g of the
W@ iol7/1¢35@6 M n- conpost + garden-soil). The soi | PECHIN2007/000165
tested according to the ASTMD 5988- 03 standards and
is extride@ thrauigh @fkhdeit extwhel3r adgdtisheetd. SThveshsets eah be oonvietted into suitable end
anmount of CO2 evolved. It was ob rved that 832ng of
productspvhighaare bighegadahs P}ﬁ@orave%waéaleaw 35 days confirning
‘that the polymer conposition has undergone
bi odegradati on Exanple 20 300 grans of the conposition
prepared by the process KosupleBéd i n Exanple 1 was
m xed thoroughly with 700 gns of polyethylene at room

tenperature. The resulting xture ru
100 e g Foirpesdiromeenees BaR pistes: SSRELE ERnER 22 was mixed
thorou%ﬁgf Qviftt 900 gl"n@ Wﬁél%t?reﬁ@viltnl%oﬁpt%Fﬁ% S Zl%eqfesﬁtlﬁg'nxmxture is

et nast bat ch” conmposition in formo
extrudq:rblthelug]Emalrptteede@&O gyt shmtsoﬂ“ hc hhee&ajcmndm ¢anyprted into suitable end

repar.ed o ess de crh n Exanple 11 was
pmducﬁﬁ ‘@Hc}fﬁr&%ﬁ% aﬁgw HC%VGH ?Hsa ﬂ}:5’ prropyl ene at room
tenperature. The resulting mxture is extruded co
rotating tw n-screw extruder to get strands, which
were cut, into pellets hexampledd average size of 3 mm
To get t he mast er batch conposition in the form of
pell ets Exanple 22 510 grans of the conposition
10 gralﬂ{se@tat}ﬁdcdhypdsh&npp@pﬂsds betethe rprbc&:@s idescibadih eExbdpla g2 was mixed .

ed thoroughly with 490 gns of pol styr ene at room
thorouslélmvlagﬁ? &0 e eea.cagﬁ the; gﬁgl%e%afup%lwt ylgag rRpdgopsdene , polystyrene

and pd’l)oklﬂ{}’l @Hloh natsx(bro V‘&eﬁﬁ:ﬁefa't‘tﬂgr o8 ?ésuﬁﬁgqgg(ﬁg@nn% %Qt%@dethrough a

nto | ets havi an average siz
sheet eg;eudftrhe gﬂfaslheets hae tslneem)mndid tdnoertéchintdi suifabteneraf products, which are

. ets Exanpl e 00 granms of the additive

bmdeg%é‘ﬁ%‘ﬁs‘?%?%‘ﬁn;g é?"%'g the process described in
Exanpl e 19 was nmi xed thoroughly with 200 gns each of
the granul es of polyethylene , polypropyl ene ,

Advangagey sifithe peesantinpentyon;i ny| chloride at room

tenperature . The resulting mxture is extruded
through a co rotating tw n-screw extruder to get

o SfHeaRR1 bYMiSRAMIE Polier chﬁ)stH&ll b8 Qe f18¥dsNGLi@ly say within six 1o
thirty six months -

e The novel biodegradable polymer composition satisfies the requirements of
biodegradability ‘

e The novel biodegradable polymer compositionvcan be mixed directly with virgin

: polymérs for making end products such as Carrier bags, Garbage Disposal Bags,
- Hospital Disposables, Packaging Film, thermoformed plastics .

e The products made frorg the novel biodegradable polymer composition does not leave
any toxic substances in the soil nor emits toxic gases into the atmosbhere, hence it is
environmentally, animal and food safe )

e The products made from the novel biodegradable polymer compbsition do not alter the

PH value of the soil.
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average size of 3 nm To get the master batch
conposition in the formof pellets Exanple 24 30 grans

woboorhessamst er bat ch conposition prepared by tPer/iN2007/000165

process described in Exanple 20 was m xed thoroughly
WiHehpr8diltg made firguo ltheehdmel bivglegtadabdo polyerepeoatposidon isThmde up of
resul ting.m xture was,extruded t hrough fjl m extruder

(Bl OTBRifSONSHETE PHRENCERTIAIR NeoRG Ry B HIRFIow, g 26f lso leave
eflindaff Hctads Mhhe boipsihdiindepppdaRhdution. conventional

nmet hods™ Exanpl e 25 50 grans of the master batch

Chnrposidss dor the guepagationyoft yepbiodegadathées polymed composition is simple
Exa le 2 was m xed thoroughly with 950 gns of

5i5} ggF@BV? ne at roomtenperature . The resulting

m xturei s extruded through a sheet extruder to get

sheets.. The sheets can be converted into suitable end
products, which are bi odegradabl e, by conventiona

nmet hods Exanple 26 100 grans of the conposition

prepared by the process described in Exanple 22 was

m xed thoroughly with 900 gns of polystyrene at room
tenperature e . The resulting mixture is extruded

t hrough a sheet extruder to get sheets .The sheets can

be converted into suitable end products which are

bi odegr adabl e by conventi onal nethods Exanple 27 10

grans of the conposition prepared by the process

descri bed in Exanple 22 was m xed thoroughly wth

247.50 gnms each of the granules of polyethylene ,

pol ypropyl ene , polystyrene and poly vinyl chloride at
roomtenperature e . The resulting m xture is extruded

t hrough a sheet extruder to get sheets .The sheets can

be converted into suitable end products, which are

bi odegr adabl e, by conventi onal nethods Advantages of

the present invention The novel biodegradabl e polymer
conposition bio degrades quickly say within six to

thirty six nonths -
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The novel bi odegradabl e pol yner conposition satisfies
the requirenents of biodegradability The novel
wheedagisaclabl e pol ynmer conposition can be m xXeBCT/IN2007/000165

directly with virgin polyners for nmaking end products
such as Carrier bags, Garbage D sposal Bags, Hospital

Claim$i sposabl es, Packaging Film thernoformed plastics .
The products made fromthe novel biodegradable polyner

1A n@@hﬁ@&dgﬁdd@bledﬂ@&ndﬁ@bnﬂpeaum asefultfoxihe psapbmtlan of biodagrathable plastic
soil_.nor emts t%x gases |n%o t he at nos r

e hen
producty WaiClrSATRRSHRG rRlaPl Y1 1 (it FOBSTs & lgcted gom Folyethytene,

-pOIyprg%}qnpoéP??lgﬁgﬁlo’ E&]?‘v‘im chRVAL oPh AfeQFAdaRLE (Hpb&mﬁ?se (iii) Amides

al'ter the PH value of the soil
(iv) nutiicnthusetesteddichan Biusrarednealgaswaatl / bi ¥desy ardl 401 Wajsol yrer
conposition is nmade up of sinple organic constituents

whi.ch con netals and therefore da not, al.sg
2. A i Bof R A A o R on oclaBhed B Tom] iR dpe amount ofthe
used bisagdegs a%ﬁé om 9080 RYOGEEP vxfeﬂght topend E@rﬁﬁéﬁ‘ﬁérp Fh)Ofthe amount of
novel bi odegradabl e pol yner® conposition IS si e and

Cellulese awerhis da kel rangesirom A. 350 &l S(b%dIYegerlalmtf Ithee mﬂlgmmon ( iii) the amount

of amiPRR S Han I pieis FEm a8t SOk ok aafie! L goppogition (iv) the

amounlfrbxhuﬂhen@ﬁs (ih)thé rﬁl@éeyﬁ&h (43330 ﬁ>03 e%fbyoavel@ﬁlo\f%@y&ﬁﬁ&mon and (V)
propyl ene, poly styrene, 6/?/VI nyl “chl ori de or

oly

the amammoé Méaterised tsf 1n(the yange |of U Zf)s,te 24 Yoy mues‘ thg «ac)mposmon

: nutrients selected fromBlue green algae and / or
Yeast and (v) Water 2. A novel biodegradabl e pol yner

3. A nowdibisiegiadabl@polghat oRepositic] &i daihedhgcRim It \hﬁeraiﬂiﬁhélﬁolymer used
of the used is in the range from90 to 99 % by wei ght

is mthéfforfrh%f%\‘?ﬁbssp’fgréﬁ“ €§i) the amount of Cellul ose used
isinthe range from0.35 to 3.50 % by wei ght of the
conposition ( iii) the anbunt of am des used is e in

4, A noved b'm&iagedszd)sr polPmaScdngpokitio aYclaymedingdidino! whbein the Cellulose used

osition v) the anount of trletS|S|nthe
is selefigdany PlgR) o5 Ty odon Sogch s gfﬁaerso? As @Bdndissampw preferably
ranges@fb% (N35 U‘?X@%%reféﬁab‘f?i B té@ 9@ [gth t BEthE 2BFBoSfion
. : wei ght” of ‘
S. A novel biodegradable polymer composition as cla_imed in claim 1 wherein the amides used
is selected from nitrous salts like ammonium nitrate, potassium nitrate, calcium nitrate, sodium
nitrate, combination of nitrides and nitrates and the amount of amides employed preferably

ranges from 0.45 to 1.20, more preferably 0.60 to 1.00 % by weight of the composition

6. A novel biodegradable polymer composition as claimed in claim 1 wherein the Blue green
algae used is selected from deep blue algae, agar medium, green algae nutrition medium, agar
extract, agar gel, agar proteins and the amount employed preferably ranges from range from 1.30

to 2.00 more preferably 1.45 to 1.50 % by weight of the composition
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3. A novel biodegradabl e polyner conposition as
clainmed in claiml1l wherein the polyner used is in the
wo coomzfs4powder s or granules 4. A novel bi odegPeEmm®0e7/000165

I r osi:.tion as cl amlvvh i h .

7 A ot Rl TR B e el PR A LGB Vst e is
selected GEdn® hicrobdlopidal agttitiohdl Resduned, eighﬁ?daSt R8diuinl) ead®UALL, powdered

pr ef er abl y ranges from1,55 to 2.80 nore preferably -
dry andweg yeass ligughyaat, yRasgiyrums inveHesee®fposi ti on 5. A novel

bi odegr adabl e pol yner conposition as clainmed in claim

1 wherein the am des used is selected fromnitrous
8. A nosall ttsodeigkadablenulymen dointpositien apclhass inroldimt ¥ atherein the composition

alciumnitrate, sodiumnitr opbi nat.i on

contain it B R T FOBSEARER O (e PR L e compositon

enpl oyed preferably ranges fromO0.45 to 1. 20 nor e

preferably 0.60 to 1.00 % by wei ght of the conposition
9. A pcesa faoths] prbms@tecgvr eldappee! fuddegrada rm@smru Q@mmsmon useful for the
pepasf ol o DR YAEbBaS S BAARE 4 B
Polyeth&legae poliypropylene NEsly Wireoalr p@lvvﬁr@@tchlcﬂﬂﬁr 09%' mixgR" thereof (ii)

teins, and. the anount enplqyedépreferabl ranges
nRJr

CellulOﬁer 6m) raniges € porRlue gren algee gl epitandrbWatar. a6a temperature in
the ran%a ogfo Zg/ %@Yo%@éﬁ cg{lreérgc?e q&g@gg 'tﬁé I%Ql]ltl@ rk%}(ne 8smﬁn updi isturbed for a

odegr ada i'onas
period 4f W‘I&fl‘rﬂ hotirkén Xbﬁﬁsto U(Srﬁpllelesths pteeeisest the ‘pﬁlymer chain weakemng into
m.crobi ol ogi cal nutritional nmedi uns, agar yeast
monomgHe IRty yeast extract, powdered dry and wet yeast,
l'iquid yeast, yeast syrup, invertase, etc. 8. A novel
bi odegr adabl e pol yner conposition as claimed in claim
10. A prosghe fagithe tpl'ﬁpanadinp@ﬁ ibiddepradahi¢ amastersbdtelc apajgher crbmsxtlon which

s Bt 8 SR AR S oDl LA bt 5 it
polymeP @¥18dted HRHE WAGARY 16neP Obc\ﬂg%x‘bpﬂer@ PRyt EQRenkS e%Hiy \frxﬂffl élh@nde or a

preparati on of biodegrad | asti'c produc
mixturec hgisef sdepepdingi ugongth(: Ypobmiey eushey lietlee abdvs! sagd Ibyjdegmdable additive

| ene ,poly styrene , polyvinyl chloride or a
pdymep&ll%{ﬁoisg%hereof (ii) Cellulose (iii) Amdes ( iv)

Bl ue green algae and / or Yeast and (v) Water at a
tenperature in the range of 25 to 100 degrees

I1. A prossses agrogiaed e im0 Mﬁererre@mamqugt @ﬁ)rrhp@sqdeg@dable additive polymer
composﬁn)%' \?ste{f fg%effgo?% ?’ggg fég?&' o ﬁ efergli)l%ﬁéorm c %ﬁ’ r %’/\ég Wel&n of the

composltananﬂIIh@ reiouht YA ths - virgin polymer used ranges from 40 to 70 % , preferably
from 65 %to 55 % by weight of the composition

12. A biodegradable master batch polymer composition prepared by the process as claimed in

claim 10
13. A process for the preparation of biodegradable polymer composition which is directly useful

for the manufactute of making end products such as Carrier bags, Garbage Disposal Bags,

Hospital Disposables, Packaging Film, thermoformed plastics which comprises. mixing the
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10. A process for the preparati on of bi odegradable
mast er batch pol ynmer conposition which conprises
worRoorngssere bi odegr adabl e pol yner conpositi on BGT/IN2007/000165
claimed in clains 1 to 8 with a polyner selected from
et hyl en PRl Y PP Y
biodea(fF miieG Bish BBl ANApEIfon D YoSIKIRTIaimPBl Yuich 3 polymer
electe@QYQtﬂEFPo%&ﬁdflérfe tpblypadpyleae,spolyl ibyrenbggmiydafmh)é chdiatidei o a mixture

ol ymer conpositjon 11. A ess
thercofs G G FROT e PaIVGLFR o5t m b6 & i i B %9%055’ on
_pol yner conp03|t|on used ranges from 30 to 60 %
preferably from35%to 45 % by wei ght of the

14. A qoogessiasi dainseud in héalaldﬁuwherolfn theeampynfi af sb¢ ymaesterybaeh polymer

compof 5B oh R B2l Lo P BRI Rl 8 334 AR R afounof e
virgin pRsh&’ ufkdts xl.'%e@ @xlome % QPR by ABight SBE empysifidie.
process as clainmed in claim10 13. A process for the
preparatlon of bi odegradabl e pol ynmer conposition which
dir I
15. AblOdC rad bC[E olﬁ%%l yn%géoosgnotnrb[) E}{}%&Lﬁc}éﬁég{o%e assg?)%lng@ ag%m 13
Hospltal D sposabl es, Packaging Film thernoforned

astics which conpri. ses m xin theblode radabl e
16. BlQﬁ*ﬁ%llaé%bl%ﬂ{Oé‘HCtééP‘}}hﬁC%f&ﬁbb@StG e Dispas g$ rHespifplRisposables,

h t
Packagg)ng Mpn? ok n@ﬁt&fﬁ%ﬁ B é@s;r %aﬁécf;fg?rgﬁ\}él’ ﬁl&)Pé{% it % elyrg?r composition
as claimedinucleint her eof dependlng upon the pol yner used in the

above said additive polyner conposition 14. A process

as claimed in claim213 wherein the anmount of the

mast er batch pol ymer conposition used ranges from 2%

to 10 % preferably from4.8 to 5 % .and the anount of

the virgin polyner used ranges from98 %to 90 % by

wei ght of the conposition . 15. A bi odegradabl e

pol ymer conposition prepared by the process as cl ai ned

in claim13 16. Bi odegradabl e products such as Carrier

bags, Garbage Di sposal Bags, Hospital D sposables,

Packaging Film thernoformed plastics , prepared from

t he bi odegradabl e pol yner conposition as clainmed in

claim 15
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