WO 02/ 074874 PCT/ EPO2/ 02726 1 30.99 WO LABELS The present invention
relates to the field of |abels especially | abels made from bi opol yners
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adhered to the article) so that such a coat or printing is better protected from wear and tear
(rubbing, attack by solvents etc) as it is not on the exterior of the article.

However due to the process used to apply a wet glue label , the conventional transparent
25 plastic films (OPP, polyester- PE, polyethylene phthalate - PET) currently used in the PS
market have various disadvantages when used as the substrate to produce a transparent wet
glue label. The properties of these thermoplastic films are different from the paper labels used
on conventional wet glue machines. For example thermoplastic films have a high barrier to
moisture (they are not semi-permeable to water) and this causes a wet glue to take much
30 longer to dry (and hence the label to fix in place) which can be disadvantageous on a high
speed labelling line or where precise location of the label is required. Thus thermoplastic films
are not an ideal replacement for a paper label on a conventional production line set up to apply
a wet glue label to an article such as a bottle. Agqueous coatings are also not easily compatible
with and do not adhere well to such thermoplastic films which are often hydrophoblc without
35 further surface treatments.

The substrate conventionally used to prepare wet glue labels is paper which is not transparent.

Thermoplastic films are transparent but because of the previous stated disadvantages with
thermoplastic films and wet glue coatings, it has been necessary to use pressure sensitive
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hydroxyalkyl ether of oxidized starch wnth a mean degree of substitution (MS) of 0.2, together
with (b) at least one polymer dissolved in the aqueous phase, the polymer being selected from
the group consisting of water-soluble cellulose derivatives, water-soluble synthetic polymers,
casein, and water-soluble starch derivatives different from component (a).

25
US 4,675,351 (Borden Inc.) describes an adhesive formulation useful for applying a paper
label to a glass bottle, having the tack and rheology making it suitable for use in modern
labeling equipment, and imparting water immersion resistance in ice water for a period of at
least 72 hours. Based on soy protein isolate; does not use casein.

30
US 5,455,066 (Henkel) describes a water-containing adhesive useful for labelling bottles. The
adhesive is based on casein, water-soluble extenders, natural or synthetic resin acids, resin
alcohols or resin esters, and an alcohol.

35  Other non aqueous adhesives systems have been developed for use with polymer labels.
US 5,366,251 (Brandt) describes a clear acrylic coated label which is used to provide a reverse

side printed water-proof label. A heat activated solvent based adhesive system is used to bind
the film to the article such as a glass container. '
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overpainted with a coat having a specific terpolyner therein to receive

t he2Get WYP G3/568AB {Grafiche RegpransRiedesstbesoapratieed eldfixiitha @olyprapglene (PP) label

to an article with a water based adhesive (wet glue). Although the method is designed for use
with conventional paper label equipment, the PP film must coated with acrylic polymers, printed
with inks comprising oxidising salts and then overpainted with a coat having a specific
terpolymer therein to receive the wet glue. This is an expensive and complicated process.
25
Thus it is desirable to provide an improved label and process for making said label which solves
some or all of the problems described herein and for example can be used with the well known
labelling equipment used to apply paper wet glue labels, can dry in situ in a reasonable time
without the need to use exotic coatings, yet retains the advantages associated with a label of a
30 polymeric film, such as transparency to achieve a no-label look or a protected coat (e.g.
metallisation or printing) on the interior face of the label.

Therefore broadly in accordance with the present invention there is provided a label comprising

a self supporting sheet of a biopolymer, said sheet being substantially transparent to visible
35 light when uncoated characterised in that the sheet comprises:

(a) a first coating on at least one surface thereof to aid printability thereon;

(b) a second coating comprising an adhesive dispersible in an aqueous medium; and

(c) optionally a third coating to modify water permeability through the sheet.
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The first (printable) coating and second (aqueous adhesive) coating may be applied to opposite
25 surfaces of the film label (i.e. to define an adhesive side and a printed side).

Preferably the first (printable) coating and the third (water permeability modifying) coating may
be the same or may be combined so the printable coating may also modify the water
permeability of the film as desired. More preferably the first and third coatings (optionally the

30 combined as the same composition) may be applied to at least one side of the film, most
preferably to both sides of the film to form a two side coated film printable on both sides and
with optimal water permeability.

The second and third coatings may also be applied to the same side of the film, both sides of

35 the film or different sides. Similarly the second and third composition may be the same or may
be combined so the aqueous adhesive may also modify water permeability of the film as
desired.
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struct ) ply. The advantage of a two ply or duplex structure is that it has improved wet strength for
wet glue label applications. Without being bound by any theory it is believed that the structure
of a single layer biopolymeric film such as a regenerated cellulosic film can be divided into
25 surface regions (at each of the two sides of the film) which are less absorbent to liquid
(analogous to a loufa) and an inner or core region more absorbent to liquid (analogous to a
sponge). A duplex film is formed by adhering two webs of a single layer film together e.g. by
laminating them together in a drier. A duplex biopolymer film has four skin and two core layers
compared to a single ply film with has two skin layers and one core, and this is believed to be
30 the mechanism for improved wet strength of duplex films which are especially preferred for use

to make the labels of the present invention.

The biopolymers which may be used to form (or which substantially comprise of the present
invention may be obtained and/or obtainable from a biological (preferably plant and/or
35 microbial) source and may comprise those organic polymers which comprise substantially
carbon, oxygen and hydrogen. Conveniently biopolymers may be selected from carbohydrates;
polysaccharides (such as starch, cellulose, glycogen, hemi-cellulose, chitin, fructan inulin;
lignin and/or pectic substances); gums; proteins, optionally cereal, vegetable and/or animal
proteins (such as gluten [e.g. from wheat], whey protein, and/or gelatin); colloids (such as
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and/ or ard riéfnﬁﬁl HiRYo- g&ms' \ﬁlﬁc@nﬁg)ﬂe%b‘?alﬁéd fr¥9R d?e?]rﬂé ﬁhﬁ'%re glcgfy rlns@) le

gl ut eni n 0se am no ‘acl osit and
pr ol i neNGaNICyPOlyPRIFAH! ﬁ%[f'bge'ﬂ’i‘"@ﬁr?é stighy mt@ﬂmw'qhw&ﬁter &an RIRS AR rawtqﬁ%ﬁ/
be obt abhgums$ andmalueaitresimsid are typically insoluble in organic solvents
but formgel ati nous or sticky solutions with water. Gumresins are m xtures

um; and natural resins. 20 As used herein the term carbohydrate will be
und st A§Msed Qﬁ;ﬁlﬁrqhgete{rﬂd@éb%qrﬁ&,wd bgfunderstood to comprise thosé compounds of

formula C,(H,O),. which may be optionally substituted. Carbohydrates may be divided into
saccharides (also referred to herein as sugars) which typically may be of low molecular weight
and/or sweet taste and/or polysaccharides which typically may be of high molecular weight
and/or high complexity.
25
Polysaccharides comprise any carbohydrates comprising one or more monosaccharide (simple
sugar) units. Homopolysaccharides comprise only one type of monosaccharide and
heteropolysaccharides comprise two or more different types of sugar. Long chain
polysaccharides may have molecular weights of up to several million daltons and are often
30 highly branched, examples of these polysaccharides comprise starch, glycogen and cellulose.
Polysaccharides also include the more simple disaccharide sugars, trisaccharide sugars and/or
dextrins (e.g. maltodextrin and/or cyclodextrin).

Polysaccharides may comprise a polymer of at least twenty or mgre monosaccharide units and

35 more preferably have a molecular weight (M,,) of above about 5000 daltons. Less complex
polysaccharides comprise disaccharide sugars, trisaccharide sugars, maltodextrins and/or
cyclodextrins.
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form, but may change into a soluble form (e.g. during ripening of a plant).

20 Polylactic and/or polygalactic polymers and the like comprise those polymeric chains and/or
cross-linked polymeric networks which are obtained from, obtainable from and/or comprise:
polylactic acid; polygalactic acid and/or similar polymers and which may be made synthetically
and/or sourced naturally.

25  Other types of polysaccharide derivatives one or more of which may also be used to form (in
whole or in part) films of the present invention may comprise any effective derivative of any
suitable polysaccharide (such as those described herein) for example those derivatives
selected from. amino derivatives, ester derivatives (such as phosphate esters) ether
derivatives; and/or oxidised derivatives (e.g. acids).

30
Preferred biopolymer films are those formed from a biopolymer selected from cellulose,
cellulose derivatives (such as cellulose acetate) and/or polylactic acid.

More preferred films comprise cellulose which is substantially continuous, more preferably non-
35 woven and/or entangled, in structure. Most preferably the film of the invention comprises non-
microbial cellulose such as cellulose regenerated from a cellulosic dispersion in a non-solvating
fluid (such as but not limited to NMMO and/or a mixture of LiCl and DMP). One specific
example is “viscose” which is sodium cellulose xanthate in caustic soda.. Cellulose from a
dispersion can be cast into film by regenerating the cellulose in situ by a suitable treatment
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source. Preferably the first coating is applied to aid printability and
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third coating is sem-perneable. This enables the second coating of the
aqueousTﬁg m:ﬁ%' é’o%tiﬁ& %Br%ﬁhéésoél c&%ponent to control water permeability, preferably comprising
a ethylenic (co)polymer substituted by electronegative groups, more preferably a (co)polymer of
vinyl chloride, acrylic, vinyl acetate, polyester and:or isocyanate monomers, most preferably the
25 coating is substantially free of chlorine containing species. Most preferred components of a
combined first (printable) and third (WVP) coating are chlorine- free acrylics, polyesters and
polyurethanes.

Labels of the invention may be coated on one side or two sides of the film, although two side
coated labels are preferred. Two side coated films are more stable and are less prone to
30 problems such as wrinkling or creasing, so producing labels of greater aesthetic appeal.

Any of the first, second and/or third coating may also comprise waxes and other conventional
additives as required to modify the slip and block resistance of the coating.

35  Such additives may be selected from one or more of the following and/or mixtures thereof
fatty acids e.g. Behenic Acid;
fatty acid ester amide (amide wax) e.g. that available commercially under the trade name Lanco
wax E2S;
hydrogenated castor ail ;
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paper wet glue labels.

20 A coated labels have good anchorage of inks and readily allow uptake of water by the
biopolymer. When dry preferred labels of the invention dry smoothly onto the surface of the
article.

Because of the permeable nature of the biopolymer the labels of the invention have the ability
25 to be washed off and the article (e.g. bottle) can be more easily re-used. This is particular
important in some countries such as Germany and Finland.

Labels formed from cellulose in particular have good slip and antistatic properties which are
required for ease of sheet feeding and cut and stack processing of labels. This is inherent in
30 cellulose film.

Water permeability herein may be measured in standard test BS 3177 at 37°C and 75% relative
humidity (RH). Conveniently the water vapour permeability is from about 10 to about 1000 g
per m2 per 24 hours; more conveniently from about 50 to about 600 g per m? per 24 hours

35 ,
Preferably the water permeability of the film is from about 100 to about 400 g/m°.d, more
preferably from about 150 to about 300 g /m.d, most preferably from about 200 to about 250 g
/m?.d; for example about 210 g /m?.



10 Due to the inherent properties of biopolyner (preferably cellul ose)
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way. It may be stored at any temperature, and does not require special conditions. It is of

20  unlimited durability. The film has determined permeability to liquids and air, a characteristic
molecular weight and structure, a predictable thickness when dehydrated, in addition to other
specific physical characteristics.

The cellulosic film may comprise other conventional film additives and/or coatings well known in
25 the art of film making such as those which are compatible with packaging, preferably food

packaging and more preferably are food contact approval by the FDA in the US (and/or

analogous agencies in other countries). Such additives and/or coatings may comprise

softeners, anti-static agents, particulate additives and/or may be tinted or otherwise treated, for

example impregnated with one or more other active ingredients, provided such modifications
30 are compatible with the uses of the film as a label as described herein.

The average thickness of a film of the present invention may be up to about 2 mm (e.g. if a
foamed film is used), preferably up to about 50 microns before incorporation of the particulate
additives. More preferably the average thickness of a film of the present invention is from about

35 20 to about 45 microns, most preferably from about 20 to about 30 microns. Preferred films
used in the present invention are duplex laminated films (i.e. where a single web is laminated
onto itself) to provide the improved stiffness desirable in a label.
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label to an article.

25  Further aspects of the invention and preferred features thereof are given in the claims herein.
It will be appreciated that although the films of the present invention are primarily designed for
use in the field of labels for customer articles, especially food and beverages, more especially
alcoholic beverages such as spirits, but they could be used in other applications where similar

30 film properties are desired.

Forming viscose

Wood pulp (usually as sheets) was added to a caustic soda (NaOH) solution containing a
35 manganese (e.g. MnSQO,) catalyst mixed therein. The mixture was agitated to form a slurry
which was fed through a press where it was compressed to produce a continuous mat of alkali-
cellulose which was conveyed to a shredding machine and broken into crumbs. The crumbs
were slowly fed by a large conveyer belt through a controlled humidified atmosphere to be
chemically aged. Without wishing to be bound by any mechanism it is believed that the
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Sl y W cbriat SiniBle Bloaily andior Bagtiain iy $50 b S30ed i blusbe vioosa Mhibe -
cont i nucastingdbe §im aé kallias argl dtbérosampdiibshandasuitableviegredients whishiitdd dieriged to

machi nejnapghoft® ¥BudHdLOtHer DS, The crumbs  were slowy fed by a large
conveyer belt through a controlled hum dified atnosphere to be chemcally

aged. Wthout wishing to be bound by any nmechanismit is believed that the
WO 082/ 048t fRGT/ EPO2/ 02726 12 30.99 WO structure of |arge cross-1|inked
lignin wood fibres in the pulp was oxidised by the NaOH (with the help of
t he I\/h894 catglyst) to be chem cally broken down into smaller, sized

(mi cronYSPoRformed as descabedpbove) uas axiruded weder pressireniniauane igh e 8 draltoh o
anbi ent ditwrerpeiphtinio #idirtd regiohedate @ apntinuous web of cellulose film. The film web which was
initially opaque and flimsy was passed in succession through various baths (e.g. of acid, water,
20 soda sulphide, water, bleach, water and softener) and over many rollers (typically over 250) to
remove impurities, recover carbon disulphide and/or wash the web so the final film produced
had the desired strength and flexibility. When the web of wet cellulose film passed from the
final bath it was dried in hot air to remove excess water and then conditioned in moist air (to
control the correct amount of water content in the final film to ensure its optimal properties).
25 The film web may be optionally treated (e.g. by a corona discharge) to provide an anchor to
chemically bond with further optional coatings and then the web was wound onto a roller to
produce a finished cast roll of regenerated cellulose film. Depending on the desired end-use
the cellulose film may be used without further treatment and/or coatings.

30 These cellulose films used in the labels of the invention have many other well known useful
properties such as one or more of the following: excellent barrier to gas (e.g. to oxygen), water
permeablility (the degree of which can be tailored by the process by which it is made); semi-
permeability (for example as a membrane for dialytic and/or osmotic processes); non-fusable
core (i.e. film does not melt); natural dead fold, ease of opening, compressibility and

35 compactibility as waste, biodegradeablility and composability, anti-static, high transparency and
high gloss.

Coating film



pressure vessel. Carbon di sul phide was then added to the al kali-cellul ose
under reduced 5 pressure and the m xture turned fromwhite to orange yell ow
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clear liquid (al so known as pure viscose) which was cast into a highly
transparent, flexible cellulose 10 film as described below. It will also be

aplpr eci ab @fpiobatasidppespriaty Cshain pl@ aflies of &d &éll@ﬁ)@ezﬂlhﬂw Buchas n%&bf&r@g@%&nbé‘m e
col oran i Q vi scose, bef g
cast! ng"eHaepBlins BAGlor ielchingBig, ﬁ@t °”§£§§?%5‘3 St P2 AY pE gl
whi ch i Wlth SNALE Mg QO@tlngmwblﬁb@ﬁaM tor enamnigheriapplied ffqnn @ solenCasdion gafieoun

Vi tscos ted.éé@reiasad amde%an@ha@m@&m% w'mérr ék@%tuﬂdedtsr tﬁé‘iﬁtéhkgeﬁi bdy Q}cﬁfhbsa f
je n uric enerate a continuous web o
cel Iéul choerﬂz R nt?al %ﬁrgcglu:lo%%v%ﬁﬁ\fﬁqggﬂe of Y'HYItalcéﬁ?%ﬁ °8%t5}?3e and flinsy was
passed in SUCCESSI on through various baths (e.g. of acid, water, 20 soda

sul phi dBreféﬁécﬁéoatilﬁ SaHibh yrateitailddors@e \ﬁiﬂ?bélltﬂ’d&‘é f@f’ﬁ@ruslg@'&)é Iét‘?&lé Wi’tﬁ wet glue

|
il or “benesRERinite cesfoad SN S0 P it Ghinub it s iRbs sk diring e

and f | eRolpineistfor examepie @heylies polyfirelieanes ghdlydstare, galyvinypalsslkeals Aind/or amesuitableal

bat{p i t mb@sres ol 86pdlyméIalhatbéf t 0 renmpve excess water and then conditioned in
noist air (to control the correct anobunt of water content in the final

filmto ensure its optinmal properties). 25 The filmweb may be optionally
t r eat edCoatings myy be sppliedat theseitbofga pastmgpnachinieoranitima igh tboer ahappropiliaty.
bond W tih af dfat; Eov%?tthé’eé“uld‘s@an‘n% ﬁé‘glrﬁmgﬁeah?a%u\élﬁﬁaw{&d %‘Q lfdquer

roller to uce roll o ener at cel l ul ose

bopendi HES B evRd e octalrolis: JH8 Togduer a0 SEOPI e BIoveIES SER0MIRG rete
f urtdher and eay nexcesarsdiventscoarts r&gmveﬂOermethe laeqbar| iosa verticat dusednd rmaylebe
I 'abel s Rioldied! FFHQWebQi? f|l?ﬁ"}é?t tﬁ@'a}’eloétl? ent Llllﬁﬁﬁ"(‘f&sé@ﬁfewto ?Wuﬂe?é\;e'l ffvo

as one or omﬁng texce arri er . 1o oxydge
&

it o BEPRULIET] ey rectaied thenBistiss TGP e im0 4e BIROLRCHINUng ARESS: by
whi ch i Aftersbeimgl passesiesier chitrolisab e toatéd fiim examplued daclke onenidiliats.f Goatings

di al yti ﬁ1a “éi’éoOBe %Egﬁ{%d ﬂ%%ﬁ%ﬁ%éragﬂﬁrbnftéjﬁ?&bv@b vﬁfPﬁ (doh%nt (y\leg‘g%%? A

, ease 0O I Ng conpreSS| |ty an

; ur a
rﬁfgctP?ﬁsﬂgt eé(‘éeb\iﬁ@PSh alrsyenPaBeabl i 1ity and corrposabl lity, anti-static,
h| gh transparency and high gloss. Coating film WD 02/074874 PCT/ EP02/ 02726

13 30. 9‘9hé/\9resent invention will now be described in detail with reference to the following non limiting
example which is by way of illustration only.

25 Example 1

A production machine was set up in a conventional manner to produce regenerated cellulose
film from the well known viscose method as described herein . The viscose used had a
cellulose content of 9.3% and the resultant film had a substance of 30 grams per square metre.
30
One side of the film can be treated with a corona discharge and then printed. The reverse side
of the film can be coated with a conventional coating of vinyl chloride / vinyl acetate copolymer
at a coat weight of 60 g per m2. A standard wet glue caesin adhesive (50% water) can then be
applied to the same side as the copolymer.
35
The label can then be directly applied to a bottle in a conventional way using unmodified (or
only trivially modified) conventional labeling equipment set up for wet glue paper labels, to
achieve a transparent printed label which dried rapidly on the bottle without significant wrinkling
or misalignment of the label position to provide an acceptable clear look label on the bottle.



To inprove as appropriate certain properties of the cellulose filmsuch as

noi sture resistance, heat sealability, and/or machineability, optionally

one or bowb ogiodss4 of the filmmay be coated w th one or POTEPOTEA7RAQS

whi ch may for exanple be applied frdt a sol vent and/ or aqud®d88 WQi sper si on.

Suitabl e coatings may include any which are suitable for the intended use

such as 5 conventional nitrocellulose, vinyl chloride and/or vinyl

actetate coatings. Preferred coatings which are suitable for use with

cellulose filnms used as labels with wet glue adhesives include coatings

whi ch do not contain chlorine, such as those based on chlorine-free

pol ymer anpl e acrylics, polyurethanes, polyesters, polyvinyl

aIcohoIExgﬂ LA any suitable 10 m xtures or copolyners thereof . Coatings

may be applied at the end of a casting machine or within a high tower as

appr opr Aaddating formiul@Rdat Wi pieparsd (Sgs Ibadb@R 100 paresf Pa§melT®) fdbnd thed

| acquer math and §XCRSS | acquer -~was renobved by doctor rollers. The lacquer
heﬁ’QW@gﬂW¥8'893reverse snoothing rollers 15 and any excess sol vents

were renoved fromthe lacquer in a vertical drier and may be recovered.

The webTpidefNdre | ef t t henghhical Tyle t he head rol | and desgradgeWwO ground

| evel through a conditioner that restored the noisture |ost during the

during the coating and drying process. After being passed over chil

rol | er sPolymespat ed fil m was wound back onto nill rolls. Coatings nmay al so

be appl Heskatiex ERASHT | M pycARrRYdgHldit 0 the web wi thin gy sol vent tower

rat her tha assi ng web 't irough a | acquer bath._ The present
i nvent i Eﬁn&ﬁ'\f'%gﬁgw be dBi’Q‘ﬁiCBB@Vﬁ"ﬁ' detail with referenc@ to the foll owi ng

non limting exanple which is by way of illustration only. 25 Example 1 A
product {)\pxeguchi ne was set up in a conventional manner to produce
regenerated cel | ul ose ilmfromthe well known viscose nethod as descri bed
herein geﬁ?ﬂécg‘f"gcose us%@Wa cel lul ose content of 9-3% and the
restb t abistdd | m had a suHgdrapemated CaStogOidns per square ret7e. 30 One side

of the t;iré(ﬁfa&.’ag% be treafl@ﬁo%&?&@st@@& V?Ag{),?]&;&aa{cg,e and gsen printed. The

reverse si the fi]mcan coated w a conventional coating of
vinyl chf¥o WaxEa3 nyl at¥esoesissade@amidaway) coat weibht of 60 g per ne.
A standard wet gl ue caesin adhesive (50% water) can then be applied to the
sane sigg,as the copolyner. 35 The label can then be directly applied to a
bottle in a conventional way using unnodified (or only trivially nodified)
con¥®ntional | abeli ng e - set up for wet glue papef |abels, to
achi evelrdiimn@gspar ent pChinad@lay abel which dried rapidl y.®n the bottle
wi t hout significant winkling
Two webs of a regenerated cellulose film were laminated together on casting machine dryers.
This helped to give stiffness and stability to the film. The weight of this base film was 62 g/ m?
25 (43 microns thickness). The laminated film was then coated in a conventional manner with a
solvent lacquer of the above copolymer coating formulation on both sides of the film (two side
coating) to give after drying a semi permeable moisture barrier on both sides of the film. The

final weight of the film was 64.5g / m? (45 microns thickness).

30 The permeability of this coated film (measured in standard test ASTM E 96 at 38°C and 90%
relative humidity) was 370 g/m’.day.

Other properties tested for the film of Example 2 are now given with test method indicated. All
these tests were carried at 23°C +/- 2° and 50% RH unless indicated.

35
Optical gloss at 45° was 95% (ASTM D 247); wide angle haze at 2.5° was 4% (ASTM D 1003);
coefficient of friction (film to film) static was 0.25, dynamic was 0.20 (ASTM D 1894);
mechanical data (ASTM D 882) - tensile strength was 162 NMm= (MD) & 95 NMm=2 (TD);



or msalignnment of the | abel position to provide an acceptable clear |ook

| abel on the bottle. WD 02/074874 PCT/ EP02/ 02726 14 30.99 WO Example 2 A
coati ng fwormloatsron was prepared (wei ghts based on 100 parc3I/BPh2/qmibenmer) by
m xing the 5 follow ng ingredientsl5Trade Nanme Chemical T§@eIM@unt w w
Pol ymers 10 Hostaflex CML 31 PVC/ PVA copol ymer 80 |xan PNE 613 PVdC

copol yner 20 Waxes Behenic Acid Fatty acid 1.5 15 Distec Hydrogenated
Castor G| 0.17 Crodafos S2 Mono and Di esters of Phosphoric acid 0.27
Lanco Wax E2S fatty acid ester am de (am de wax) 0.5 Ohers 20 Ml eic

?_c: d- leldngdtidhidt mdaiabaﬂ?]%qwﬁ)@ysﬁf_&my@mv\ﬁl_agﬁdnz rRodURESN 9% Qé%t)c\ﬁéédy%w
il mwe | e er-Qn,castin ine dryers, Jed to

gi ve sth ng@éﬁg%&qébgwq‘? §T[?)gt%rpl%er?ﬁuw§xﬁygymg@ﬁ/{asofforpﬁpé%oggiefi | m was
62 g/ n2 25 (43 microns thickness). The lam nated filmwas then coated in
a conveThis N8 lsideabagfedvililwas heh u?medlaﬁscawel_ fiin toEbRRE Vising APy ERTonaPRES NY
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final wepRjieatiant Theelabel mawhe peintegpnd/arngtalised en etherwise cdated bgfore3appiihation
55C and 05 e o Db (ORI Sdb STRERHS SltigTorih 8PNl o Sepi ol e

f or thetr?ri‘ﬁpﬁf%gc%?ﬁﬂf mgeﬁpﬁ%tg&%éifv%w%rﬁé g)éiﬁe msﬂﬁ'if%f ﬁl ‘cated. All

these tests were carried at 23C +/- 2 and 50% RH unl ess i ndicated. 35
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Cynam coNGEIe ciiy derriy Boaket) ookin@icplient ity ue g Thadcaab i oeefhegs:
st r engt exagdentigBoniion 2andNBst dryiig dithe 20hEBye; AND-82atid AAB edcdlEnt ER0RMPETIRS;
resistant to oils and greases; high stiffness for conversion; high gloss and a biodegradable
base film.
15



15 30.99 WO el ongation at break was 20% (MD) & 55% (TD) and el asticity
nodul us (1% Secant) was >3000 NvMm2 (MD) & >1500 NMm 2 (TD); tenperature
flexibiliwgpoanges was fromOC to 290C. This two sided coatred/Hpot/m7e@s t hen
applied as a label filmto a bottlel@sing a conventional we0.99%@Ql ue
adhesi ve of 50% caesin water applied to one side of the |abel filmat the
point of application. The | abel may be printed and/or netallised or

ot herwi se coated before application of the wet glue on the adhesive side
of the filmso the print or netallisation is seen through the transparent
cellulose filmyet is protected formaemamsetc by the transparent film 10
The above filns have the foll owi ng advantages for use as a label with a wet
gl ue adhesive: excellent clarity for a "no-Ilabel" |ook; excellent

print abill i t yAudbel comptisingomdalselpr supppriggnehdridel a eiepsiinesrt saith mhpel deirgnd
fast dryisigarshiy h%nég@r%ﬁi 4§ vidiblel fightalvhén aittoseacth&RtteAsdd iPTARCHAd Gheet

resistant to oils and greases; high stiffness for conversion; high gloss
and % bPYBRYPSdabl e base film 15 WD 02/ 074874 PCT/ EP02/ 02726 16 30.99 WO
CLAI M5 (a) A hditsticoatingen atileastans sbiffaceuppreot formjd shietabilityftherebnopol yner, sai d
sheet bjng aSHBSHLEYati gamhggats@aﬁlasmsnie_caiypsésienlﬁn hh @beMiGRediHROR £ d

characterised in that .t . conprises: (a) a first coating on at

| east o??é suP'PtéP(f@h ﬁiﬂ' ?Oa?'Bgéﬂ'&?O%N ‘ﬁ?ntgbp?’meﬁb{"yetp%ﬁ!‘ he§hegtsecond coati ng
conprising an adhesive dispersible in an agqueous nmedium and (c)
optignably antiBbéih<Laaimdilint GaifPel hiwien Be Rt BBARId b MR WRaliRP aRNGR -
10 2. Alabel as clained in claiml1, in which the first coating and the
third c8PPng are the same. 3. Alabel as clainmed in claim2, in which the
sheet is coated on both surfaces with the conbined first and third

coatingq 15 4. I ; | ai: ih W& %ﬁ% i i i

per meablsl i t_yﬁi %ﬁgsﬁfgémﬁ ﬁsﬁﬁ%rlh% est ﬂ%rs gl%go%{aégg]&dgﬁ%hg%%%grog@aﬁeve
hum di t §9MBiped frshpradEld o98tivg about 600 g/ nR.day. 20 5. A | abel as cl ai med
in thaim4, having a water perneability of from about 100 to about 400

g/ 2. day. A label as claimed in any preceding claim, having a water permeability (measured in

standard test ASTM E 96 at 38°C and 90% relative humidity) of from about 50 to about 600

g/m®.day.

20 5. A label as claimed in claim 4, having a water permeability of from about 100 to about
400 g/m?.day.
6. A label as described in any preceding claim, in which the biopolymer sheet comprises

. film made from cellulose, a cellulose derivative and/or polylactic acid.

25
7. Alabel as described in any preceding claim, in which the biopolymer sheet is a two layer
laminate.
8. A label as described in any preceding claim, having an elasticity modulus 1% Secant

30 (measured in standard test ASTM D 882) of either at least about 2000 NMm= (measured in the
machine direction of the biopolymer sheet) or at least about 1000 NMm-= (measured in the
transverse direction of the biopolymer sheet).

9. A label as described in any preceding claim, in which the first, second and optionally
35 third coatings are all transparent.

10. A label as described in any preceding claim, which further comprises a metallised layer
on the reverse surface of the sheet, the layer being located between biopolymer sheet (and
optionally on top of any first and/or third coatings thereon) and the second adhesive layer.



6. A |l abel as described in any preceding claim in which the biopol yner
sheet conprises filmmade fromcellul ose, a cellul ose derivative and/or
pol yl act iwoaeitis7£25 7. A | abel as described in any precediPog/EPOEO2TRG | N

whi ch the biopol yner sheet is a twolfayer |amnate. 8. A B&aBeW@s
described in any preceding claim having an el asticity nodul us 1% Secant
30 (neasured in standard test ASTM D 882) of either at |east about 2000
NVt 2 (neasured in the nachine direction of the biopolynmer sheet) or at

| east about 1000 NMm 2 (neasured in the transverse direction of the

bi opol yner sheet). 9. A |l abel as described in any preceding claim in which
the first, second and optionally 35 third coatings are all transparent.
10. A label as described in any preceding claim which further conprises a
nmetallised |ayer on the reverse surface of the sheet, the | ayer being

| ocat ed between bi opol yner sheet (and optionally on top of any first

and/ or ird,coatings thereon nd the second, adhesive |layer. WO 02/074874
T Epos] 02 788 othod S phRERE Bha/er Rpile 3 D ind MBI Soneteedhe SRR 91 ng 4
| abel , fdle needting gohippdlginagc t$heet tampait déastapne carfiang thetsiob pwitty reex iaquediuset

on at | ggfposhih aitH dp&éndshRIferdiditherdm; aqueous  conposition with an
adhesi V&)dl sper.sed .t ' '

herein; (b) treating,at |east th osite surface of
e shel)" oRERBRAAIGA 8 onbeia bEas BF ndrsseh oprowy LRl Suidocsyle B
dryi ng thpriftabilityt o renove excess water; (d) applying the label to an
artig! e(c)andqfyfily 1R %P RAlM6oVETXEES ddisrarticle to affix the label thereon.
12. A hod aﬁ .d&a&rigeid in cl%iém él in which the biopol yner sheet
conpri s&8 a PPRIYNGINElabaldo pp aicle@Nd| ose, a cel | ul ose derivative and/ or
pol yl acta)c aoptibnally3drying the aiticlegto(affjx the &gbat thdrdop. a et hod as described in
either claim1l or 12, and/or (ii) conprising a |label as clained in any of
claine 1.to 10 fjxed thereto. with a agueous 20 adhesive conposition. 14.
An arti (e a8 ethedencrserbedimeiain TaNCr BrsioRal meTghastoarpiioap Adim masie
| abtd f aomsietdbse; aneiiulosa dervatindehd/aspayladtivedid.n any of clainms 1 to 10
adj acent a 25 release |liner.

A

13. An article

(i) prepared by a method as described in either claim 11 or 12, and/or

(i) comprising a label as claimed in any of claims 1 to 10 fixed thereto with a aqueous
20  adhesive composition.

14. An article as claimed in claim 13, which comprise a glass container.

15. A label facestock comprising a label as claimed in any of claims 1 to 10 adjacent a .
25 release liner.



