WD 2004/ 113192 PCT/ AU2004/ 000794 EASY OPEN WATER
SOLUBLE BLI STER PACKAGE. This invention relates to an

(F%yugggn package particularly blister typer/peokagess
or products which can wi thstand being vvet 5

Back d h d d
are prosolesy ¢ RNERSRE R MaREASAGED P ocuet S

mat eri al usually of paper paperboard and/or plastics
ndaidsnventidoeelpies e abeasy apeh rpeckage nagicylapy dister tyre packages

arf(;réﬂdgas wWhidh cQﬁ(N?tﬁ’&éHd da¥giwene products the articles
usu

y are sealed-to ensure the hygi ene standards
for the product. Consuners usually like to 10 be able
5 t@asg@-omh@toﬂiaeuvaﬂﬁnpurchay ng so that it is comon

¢ MigrEpap ErR reBppEh a5t 67 S0 PRk Els: e ki
t heateriaf mwﬂzdofm@bwmpeﬂbagré and/gr tastierateeds tospeijpeableqnd also

cap grogﬁ?ﬁ'\g Fhﬁﬁeg' et pler%oﬁ'al hfdEHERRodRats mrf"tﬁlesfﬁéhbl%ré or
product Toot h kt)'_‘eushes

errshled tsdenswea*h%mlgﬁf@rs'taﬁa%ffés B e AR RS el ke o
10 t hiardpRfte se@dnhsl tast dré ptrahaaingab treait saomnpntfbreat leasigiartvif tHe

d
oAb g R St e R Sl by S npRal ang et
nutdreofonhepatigmersayetisAopdaddn e PABB @0 8AYd §pard Ibé%@ iga
di @@o%ba& %ﬁ@%getﬁabdfopa%a&tsmﬁé@s@ USA pat ent

48 package f {)e and
di Fqedshkibshes amg mm%w&c'%%@l aﬁ’ﬁﬁf-f F@&?P PPP012594
15di t‘ﬁgﬂn{bﬁﬁﬁe@p@btﬁﬂﬁ&f@&tl ﬁnd‘vdsu@hha/\bm‘sh \ith 9 pastee orpkperbedrdt o
e 0 eS em
of sy ek e Srekol e 10 Gl ReRECEE RS Byl oY
Bl husiber ofpmtddsy M§quatertbé5&$0$9 dletmsmes ﬁ@lsegiqbieﬁustwd Paste
éaec&éie' %sﬂga%fén@'ﬂsdb%z LiS@dses a%bJ:léége ﬂiﬂd hlaﬁdlé snditaable
ess use SC| SSOr i Ilhlﬁllt
P abRerecand/SA ReR e R Lk Lo AR B
zogI hp %té&fhb%e@dﬂ $het nanwbenmwf theserpatems adtunmehedmlsblem omgqye,
'S sal ecause are not readil
A A R T Y

er ar es are &acka ged in
si mldtarpaﬁaashs oan bandiffipules emn a5 the maleriale ppeckds 99t lrer pasly

OD?R%?Q oRBd ééé@sﬁx &ReisBigs o totdpen fhe plaiga dT Heaiatkdgalthen

b . f ]
f obes @ﬁs&?@p&f 200 ReaS tor 58 Sar &g log STl s burger
25Wab€Wastél§épd@at thsseiBe MaBhals ae rot@4dlyPicegradalexanpl es
Hv%ﬁ mc%glﬁyebrlza%kgg%‘a KagLiRdar 1 hioNeing bredb Rkt BiffRulties in

opening and the disposing of the packaging material.
Soluble packages have been proposed for chemical or food products that need to

be dispersed or mixed with water. USA patents 5827586 and 6484879 are

30 examples of water soluble packaging for water dispersible agrichemicals.
Patent application WO02/077354 discloses a water soluble package for laundry
detergent. WO03/016165 discloses a water soluble controlled release package.
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of as a waste water effluent.
starch.

25  The advantage of this invention is that the product is easily released from its
packaging and at the same time is instantly disposed of as a waste water effluent.
In the case of a tooth brush the consumer usually opens the package in front of a
basin and would turn on the tap or faucet to use the brush. Thus the combination
provides two significant benefits.

30 Not all biodegradable materials are water soluble so that prior art packages made
from biodegradable materials could not be opened by the action of water and
would have to be disposed of as solid house hold waste.
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thermoforming rigid products such as transparent blister packs. The extruded
sheet can be thermoformed into blister packs for use as biodegradable packaging.
25  Usually the need to vent the extruder to remove water prior to the product exiting
the extrusion die is not needed with these formulations.
Other processing methods may be used including injection moulding, extruded
shapes including tubes, cast films for wraps and thermoformed sheet.
The modified starch contributes structural benefits to the resulting material. A
30 preferred component is hydroxypropylated amylose. Other substituents can be
hydroxyethyl or hydroxybutyl to form hydroxyether substitutions, or anhydrides
such as maleic phthalic or octenyl succinic anhydride can be used to produce
ester derivatives. The degree of substitution| the average number of hydroxyl
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A 939 is an hydroxypropylated high amylose starch marketed by Penford Australia.
An alternative and cheaper formulation is to replace 50% of the A939 with wheat

starch.

Processing conditions depend on the formulations and the desired properties of
the product to be produced. The materials need to be heated above 130°C in the
extruder to fully gelatinise the starches. The die temperature needs to be

controlled below 110 °C to avoid foaming.
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The films and thermoformed plastics of this invention are transparent and printable
and are ideally suited as packaging iterns that need to be seen within the package.
The sheets can be produced in any colour and normal printing processes are able
30 to be used.
Table 1 sets out the optical properties of sheet formed from the preferred water

soluble polymer of this invention.
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e ltis a convenient way to display and present goods
o ltis tamper evident
25 » It aggregates small goods which reduces pilfering and makes economic
| quantities
+ |t allows for labels and POS that wouldn't be available on the good/product

o |t protects goods from environment



3 ASTM D1746- 92 test nethod The preferred conpositions
used in this invention are cold seal abl e and heat 10
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can be made non transparent. The preferred
conposi tions are not sti ck;g and have no offensive

odour on d I t Bl i st b
e GueIE RERDY B HRpInS RS BHSITS DSBS IREPROR ol Toge
tth epgpcbnraty doasumeratThisias tede thelzederdob\peckehmgeinst

rt.an -y t heat
R by R PRy ol k3 B 200 TP 2 o
Pirers sneavifoomantaLperspeciyehlisters ateoifyply nohcyiable. figiads
tlt?e%se Ja)?@]elo‘ﬁ&@r is Rk of r'nﬁﬂ% t}Qae'é olpiage whlr_dhfaf?@ hdri® separate

SO e G oD MBSkt S ol TRl e <
odtickt fklang inweratyictablecand clitbe tiister abtl catiere petkiat)i ewgarated

bec
§ae§u’r%fbhstelr haéksoa?ltqﬁ? Q%%@uaﬂgﬁzo e ftIPa gggﬁnﬁ‘a‘r{e i egat os
sm‘mlghecg’focb@sd wih trwrmmma@ssugh p§ EYPﬁ‘Qd BR#- makes econonic

gF@BHéJhInGSthe ﬁ&lyrﬁér'o@ﬂﬁs ihhtidnaed ﬁaoﬂiﬁgl cB@%ntab@ﬁc peuhetin’ t
aval e on

t ect
P PR BT aRTCB TR S P01 3 165 AR EamBB BaRobaaRRts A
kﬁom RhcdM. amisfoan bmpMIepaﬂhagsuagwawmpmn’aog prdcerg. The use

ﬁ@%ﬁg? g# Igclci%g?& Méec?{e@g ? og‘ ocﬁ éﬁ%{ggentlbﬁlsqul%lcfd%ram )

vent packet rage
- irrational anger at the difficultly of getting into

QRQQ@ isifig 4Pebf GV inveMRse %ttﬁé eﬁ&f §hegdrioviend st Q@ &nare
usual y not recycl abl e, Thi

bﬁﬁ@h@?ntuogf'%wt%fm%’ﬁws? ?fe@‘ ?S’F‘ef;'l’ea?tsi"ﬁﬁ\f/ﬂ?‘% Hﬁa&P@e“t
hBfogest Ané ARAE ﬂts@nmcamvl mtecabhamicdly aht endirackemigjlyddandlyi s
ﬁga{s ﬁ%th\yg tls Bty G WA rdsS A %Wtrf?rb?%\,ﬁhéss k%e”t"’gfor'ﬁéd ck

unrecycl abl’e and card are
r Glistdry7 nalde yomébgp@[yr@@* descrlbe above is filled W|th product 18 and the

water is applied to the sealing flange 19 of the blister via an applicator 22 which
may be a sponge or even a shot of water mist. Warm water or steam is also
suitable. The amount of water needs to be sufficient to wet the flange surface 18
but not to warp or weaken it. The backing sheet 16 which may be paper card or
the same polymer as the blister is then applied to the flange 19 and pressed by a
plate 24 to complete the sealing and adhesion of the sheet 16 to blister 17. The
pressure can be applied by a pneumatic or hydraulic cylinder. The contact time
sufficient to effect bonding is about 5 seconds.

A clear printed coating can be applied to make most of the pack water proof
allowing for just a patch to be easy to open. This can be a benefit where the
product needs to be opened from a particular place or perhaps where a product
may be release as a dose through a hole/orifice. Alternatively the waterproof
section may be over a part of the product that needs to be protected. Because this



Cards for blister pack backing are usually coated with
a polyacrylate lacquer designed to bond with .
t her nopl astics such as PVC and PET. 10 Forcg/gﬁjg{)%%&%“

WORMELZver of this invention to a backind
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acrylic polynmer that either contains starch or that
is polar is used. An exanple is Joncryl 624AU from
Rirateli tearrief loirs be adiel @s ajtier b @dnting ptdvessuaala spedy s past
' his type of |acquer
ProfKeb | ’Q'S?@ﬁ%"'b'wﬁiﬁés ot it o YRS o g
blodegradable 15 A surprising aspect of this
|éon is the effect of water on the blister as an

h@ﬁ ook sre e BBt M s SRR R e sbove B o

sblgterﬁitemaad! foya ¢cand packicgnom cal |y and environnental |y

f)&i ?rﬂﬁ-%%lal toxmbﬁ:sﬁrﬁé%%%jiﬁe& %é 84k o;%?%% 'nﬁ\eafshr%U an(]&e.and

e draw ngs er nof or ne | ster

ffmtcaéewﬁ@weu@@e theremmeneidl @rqdyctwas| ed va #1p N
PR réq%uram .5elaeop89 tHeeHliSter beﬁ:k@pﬂﬂisllrﬂ/@nﬂdh t heqserl i ng

e 19 ster via an a | i cator h
i Do sugnlabonk b rraerATouERER o i 020t
wathieeoroa recplired to breakethes listes padikadi this invEnBoramasint 0.015 Kidt er
f the flange surface 19
?l?edf%rcteq?@ﬁ'eé% Jréﬂ tﬁ@ﬁlk&e? p¥‘§<tof_|_he backing sheet 16
witisgrventign Bﬁefﬁ@;ﬁ@g weard or the same pol yner0.821 KNe
blister is then applied to the flange 19 and pressed

by a 25 plate 24 to.conplete the sea g and adhesi on
oéﬁ‘iqqée'ysﬁ @fcewstr%q%Pé)got@Ien%f bligiggpac lf) Essur e can be
appl inedtidnyorgetreseti c or hydraulic cylinder. The
contact tinme sufficient to effect bonding is about 5
seconds. . A clear printed coating can be applied to
makesersbided ipfthe atbwi saelize faatdhis Fivesion may benMeMesed Nkt a
p@érﬁe $rQabewRRRY ddrartiPp BBm tHdlessefrNteBehirys Remefidventidrer e
he 30 product needs to be opened froma particul ar
place or perhaps where a product nay be rel ease as a
dose through a hole/orifice. Alternatively the
wat er proof section may be over a part of the product
that needs to be protected. Because this WO
2004/ 113192 PCT/ AU2004/ 000794 9 water barrier can be
added as either a printing process or as a spray in a
post process there is high flexibility in product
design. Exanple 5 A blister pack of a toothbrush was
formed using the pol yner described above as a
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bl i ster attached to a card packing. A commercia

t oot hbrush pack was used as a conparative neasured

exanple. The force required to peel open the

commerci al product was 2.415 N The force required to LLOYD WISE
peel open the blister pack ofipthis invention 3.180 N

10 The force required to break the comrercial product
(R8INMs226 KN The force required to break the blister

pack of this invention was 0.115 KN The force

required to break the blister pack of this invention
la;tse; eV\FSItdErléé[n fl gagkagﬁ (c)g%ﬂe)mglfl?n %g | Vel(%/g%:noblfo%egradable and a
I nveRrignifitadngstibh ofhs patkage TSIW@CISIIRU Weidr sdlubilBéhaltte package
will realize that this invention may be inplenented in

a v&rR Be gishrtegratod bitickprsyte tQaymerttp ﬁéow BEFRSS ma,the product.
essential teachings of the invention. 20 LLOYD W SE

10 CLAIM5 1. A product and package conbination in

2whi cfhe Ipeodnmt:hmcksgetnonﬂm}mmdaﬁ Icl-airaﬂlea:reiﬁithp‘llbécka:momprises

Por e S BAEAERD LB L B e A e in

wat ershée@ afd IHRWIREE BSHadeOfrdh @ tRIhGSHGT: bictegrhdgHIP m@éf%luble
and package conbination of claim1 wherern the package

conpthesme rmabhcmlmermemosmner ed to a blister in
whi ch at | east one or both of the backing sheet and
the blister is nade froma transparent biodegradabl e

3wat erThs @rstikcankDpdcRegedinttinmidh e f pRiM PerheaRRRSbick g sheet is
3. The %roduct and package conbinatign of claim2
wher ER5bPE, PARK PHBlaL] the;blisiesigimade fromynisansparent

pl as t

b1 oacuBAlYC el sShle TR IR Ank! ARTRRIER

conposi ti on. 15 4. The product and package conbi nation

of cl.aim2 o i n.which the. ad 0 e

4 ackihg Pl acortkR oMo ol iRy danoy e e pepesion
the IpkivadeRthd'bdcRing¥hb&Tand the blister is achieved by wetting the blister with

water.

5. The product and package combination of any one of claims 2 to 4 in which the
biodegradable water soluble polymer is partially coated with a water insoluble
coating to expose a portion of the water soluble polymer for easy opening of the

package.

6. The product and package combination of any one of claims 2 to 5 in which the
biodegradable water soluble polymer is selected from water soluble starch or
modified starch polymers, water soluble polyesters or polyvinyl alcohol or
blends of these polymers with natural polymers such as starch or modified

starch.

7. The product and package combination as claimed in any one of claims 1 to 6 in

which the water soluble packaging material comprises:



10

15

20

25

30

20 5. The product and package conbi nati on of any one
of clains 2 to 4 in which the biodegradable water
sol ubl e polyner is partially coated with a water LLOYD WISE
insoluble coating to expose a portion of the water
sol ubl e pol yner for easy opeming of the package. 25
6. The product and package conbi nati on of any one of
cl ai 2 R HIYN kﬁll'\véi?ﬁ of A ROBHEREIRRh Hré¥BlaBly starch modified
sol ubl e polyner is sélected fromwater sol uble starch
or nodi f itethchtdgrapthygdoixyatlykC,.agoer osmbdifiled by otagtisn avith an
or polyvin | cohoal ,.or, Dbl.ends. of these polyners with
nat ur al p&ﬁ{m&i‘% Og&cqﬁcaégo’%'hlﬁla‘él >or nodified starch.
30 7b)The fmedusB0BT spackag® conbi nation as cl ai ned
in an3/ one of clains 1 to in which the water
e

6
sol ut e pdrEnfidrig 2Re B Meightefrpwatsesoluble pyiymar sitectqd from

a) from38 9 [ f i fi

pr ef er abl )?Bgltegtrgléoh BW? glg%fa@t %&Vﬁgﬁu%éé&g% g%@%%né?rﬁﬁ
C2_6 gr oupthylenewad fvirgdialbghol ehathi lame winiditiggnpoiatndopgratitdke with
of a di carﬁoxyhi C aciog; b% fromO to 80% of starch;

and 5 c) fROFOHeRsta oy FRrchEPPPINeE & wat er sol ubl e

pol ymer selected from polyesters, polyvinylacetate,

pol yvi nyl al cohol and copol yners of ethylene and

vi ny |Bipdaghasiablehwaser eduhde packaging ngmpusing: conpati bl e

with .the ol ten,ssate of. t starch components. 10 8. ..
51 odéhr aadbrsSiRe T oy e B ERa i R gty Riodified
from 8 to 195l andiydrdxyalkyBCiPgtblip 66mbdidied By reaction with an
preferably starch nodified  to Include an hydroxyal kyl

C2_6 gr oupnbydrigsnfridicarbyxyliedeidi on with an ~anhydri de
of a icarf*‘%&( L, d [d; ) omO to 80% of starch;

and fg C) ropntgsg%fdg@%%’g{}&v\ei ght of a water soluble
pol yrpr sdiaaeOedo20bnby peightsf ewster gdlihle polyineet stladted from
pol yvi nyl al cohol and. cppol ynmer.s .of  ethyl epne and

Dyl al SoRRI R RORAFE R o By Ao BifpSRrbiTaers of

with ethylene and vinylalcohol which have a melting point compatible with

=]

the molten state of the starch components
and optionally:
d) from 0 to 20% by weight of a polyol plasticizer;
e) from 0.1 to 1.5% by weight of a C.»; fatty acid or salt; and
f) from 0 to 15% by weight of added water.

9. The biodegradable water soluble packaging of claim 8 wherein the packaging is

a film, container, a rigid container, a sealed container or a rigid sealed container.

10. The biodegradable water soluble packaging of claim 8 or 9 wherein the

packaging encloses a product.

11. A packaged product comprising a product enclosed in packaging wherein at
least part of the packaging is the biodegradable water soluble packaging of claim
8.
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the nolten state of the starch conmponent s and

optionally: 20 d) fromO to 20% by wei ght of a pol yol

plasticizer; e) fromO0.1 to 1.5% by weight of a Cl2 22

fatty acid or salt; and f) fromO to 15% by wei HYYVISE

added water. 9. The bi odegradabl e water sol ubl e

packagi ng of claim8 wherein the packaging is 25 a

film container, arigid container, a sealed container

or arigid seal ed contai ner. 10. The bi odegr adabl e

WWat erThe @Iadtﬂged pmklamfméalmf 1lcwhéremngheprodueitie deliveradie an

packa l. oses rodu 1 ckaged

o oa ars e 8 B oBh B beasriarodan YRR ng

wherein at | east part of t he packaging is the

blodegradable wat er sol ubl e packagi ng_of claim

131 ovP pyosess fepformingrhiad e;ga%dahge\aatﬁrr% pwag:ma.lrrﬁlqdlng the

mherg sbpe product is delivered to an aqueous nedium
dIS oIV|ng at least part of the packaging. 5 13. A

pr ocess f dormiog mimigture ofithg canipbhantsialt daims§yl ubl e

packagi ng |n l udj ng.t he te S. of: formng a

Pt Be o TRedbh it gerRngnmadl wiindh Wiy range of
m Xt ynge@psl1 §PCThAY a nelt mnthln the tenperature

range of 130C fo 160C, and 10 c reduci ng the

t enped at urreduging the rtqrhmratmmdrfgrt dievarking (themixidretand then
form th ckagi ng. 14. The process of claim13
PibbRSOEa

wher ern %g is formed by thernoformng or
extruding the mxture into a sheet and thernoform ng
the sheet. 15 15. The process of c|ains 13 wherein the

Bac ka@emgoq%s %&‘rlﬁlﬁul%y%srem@e packagingis farmed by dhermofpsming or
extr lé%irﬁ&‘mg 'tﬁH ﬁﬂt{u‘Brin Us:l@étrégd %gk&f%@ﬂ{% q}l&g 16.

The proces any one of clarnms 1 wherein the
packaging is a film 20 container, a rigid container,

3. Seallh%dprg(%rslé 8‘% d&ims3 v‘?’herel Itl(lje pac%!cléalgg < og'r%lé:é] g)rf a process step

selected from extrusion, injection moulding and blow moulding.

16.  The process of any one of claims 13 to 15 wherein the packaging is a film,

container, a rigid container, a sealed container or a rigid sealed container.

17. A process for the manufacture of a packaged product comprising the steps of:
a) forming packaging according to the process of any one of claims 13 to
16;
b) at least partially filling the packaging with the product; and
c) closing the packaging.

18.  The process of claim 17 wherein the packaging is closed by hot or cold sealing.
19. A process for exposing a product to aqueous medium by locating a packaged

product formed by the process of claim 17 or 18 in the vicinity of an aqueous

medium such that the aqueous medium dissolves at least part of the packaging.
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17. A process for the manufacture of a packaged

product conprising the steps of. a) form ng packagi ng
according to the process of any one of clains 13 to

16; 25 b) at least partially filling the packagi ng LLOYD WISE
with the product; and <c) cl ®3ing the packagi ng. 18.

The process of claim 17 wherein the packaging is

cl osed by hot or cold sealing. 30 19. A process for

exposi ng a product to aqueous nedium by locating a

2fack dyednveption aE eny oieraf@laims d fie 1P e thsfpredugt i alroduct used
18 '%{ﬂg%iééhﬁ*ngfﬁcgueig s AfgAgueous medi um such that the
aqueous nmedl um'dissol'ves at '| east part of the

packagi ng. LLOYD WSE 13 20. The invention of any one

of clains 1 to 19 wherein the product is a,product

2hsed T%th‘teﬁéoK‘/P ¢laim Oa\fhe%wu@@@éowaaserﬁleasmmrom-

i nvention of claim20 wherein the product is a

cl eani ng product. 22. The invention of claim?21

2@her diha inveatipn ofidetm 2§ wheteauthe ipyodukt isaHewndoy, Kiwhér aotmthroom
cl eaning. product. 10 23. The invention of any one of

cl ai a_gtm’gé’r “Wherein the packaging is for use in at

| east partial contact with an aqueous nedium 24. The

i nvention of claim23 wherein the packaging is for use
23n atlhedaventipn pf any one afiptaims do 23 wherearythednaskagiag igor use in at
15 29, ThEahNCA0EL 8n 8 alBLT}Rdial 24 wherein the

pr oduc s delivere 0 e aqueous nmedi um by

di ssolving at | east part of the packaging. 26. The
invention of claim 25 wherein the product is . delivered

200 t Efiae ARNFEHoR of olginydiwhsreps theipeclngingng fon yse én atlpast partial
packagifagiorifr anRRebiMBibgn of any one of claims 8 to

26 wherein at |east part of the packaging is coated

with a water insoluble coating.

25.  The invention of claim 23 or 24 wherein the product is delivered to the aqueous

medium by dissolving at least part of the packaging.

26.  The invention of claim 25 wherein the product is delivered to the aqueous

medium by dissolving all of the packaging.

27.  The invention of any one of claims 8 to 26 wherein at least part of the packaging

is coated with a water insoluble coating.



