- 1 - Label, especially for a reusable container Description 5 The invention relates to a label which is

adapted to be adhered to an article, in particular a beverage bottle, and adapted to be detached in a

washing Ii(}ﬂ%zzgt}(g%%ﬁing temperature of at least 50C. 10In the beveragg indts (r}?/g Hﬁﬁgsr{icular,

containers - bottles, for example - are used more than once. On each return, these reusable
containers are cleaned prior to refilling, and even4dbels adhered to the container are washed off,
before the containers are refilled and relabeled. 15A label suitable for labeling reusable containers,
more particularly beverage bottles, is known from EP 0 951 004 91. The label is in the form of a

laminate which comprises a ttira ia\ly stretch% qplymeric film,layer which shrinks at the washing
TahdlssperFiela etssRin e

temperature, a printed decor a)?esrl?g L & IELRARIG PR e layer for adhering the label

to the container. In 20 the hot washing liquid, the polymeric film layer shrinks, i.e., contracts, to

overcome the holding force of the adhesive Iadgigﬂlﬁ{gg to the container, and so the label parts from
the container. The adhesive is a redispersible adhesive which on contact with the washing liquid
becomes neutralized, i.e., loses its adhesive force, thereby preventing reattachment of the label to the

25container. 43 |30ehBb eldpes o BanvRRIPiAAABLE 1o he stiRiGRedpAUNIRHGHIM layer

begins to shrink only when a certain initial temperature is reached. As the temperature increases, the

energy storefirPidadiatcAcbRYSRAaR Rotles#Nss atased Jethe iR dperalisiiRBen partly or
entirely releagedidSinepviBeiaRetdnipadorsiae soriairepey the adhesion force of the

pressure-sensitive adhesive, it1s necessary to ensure that the contraction force which develops in the
polymeric film exposed to the hot washing liquid 2

10 in the beverage industry in particular, containers - botties, for example - are
used more than once. On eaéh return, these reusable containers are
cleaned prior to refilling, and even labels adhered to the container are
washed off, before the coniainers are refilled and relabeled.

15 A label suitable for labeling reusable containers, more particularly beverage
bottles, is known from EP 0851004 B1. The label is in the form of a
laminate which comprises a biaxially sireiched polymeric film layer which
shrinks at the washing temperature, a prinied decoration layer, and a
pressure-sensitive adhesive layer for adhering the label to the container. In

20 the hot washing liquid, the polymeric film layer shrinks, i.e., contracts, to
overcome the holding force of the adhesive layer adhered to the container,
and so the labe! parts from the container. The adhesive is a redispersible
adhesive which on contact with the washing liguid becomes neutralized, i.e.,
loses its adhesive force, thereby preventing reattachment of the label io the

25 confainer.

‘In a label of the kind known from EF 0 851 004 B1, the stretched polymeric
film layer begins 1o shrink only when a certain initial température is reached.
As the temperature increases, the energy stored in the streiched polymeric
30 film as a resuit of the stretching operation is then partly or entirely released.
Since the label is fixed on the container by the adhesion force of the
pressure-sensitive adhesive, it is necessary fo ensure that the contraction
force which develops in the polymeric film exposed to the hot washing liquid



exceeds the adhesion force by which the adhesive layer holds the label on the container. In practice it
has emerged that reusable containers, owing to different conditions of erosion and/or corrosion, have
surface properties which vary, in some cases greatly, particularly if the surface of the reusable
containers | [ ert k existing wear _or 1o ture wear r factor is that the
el o e S e B S R e B e M o RS o
temperatures, for example, between 2 and 55C and at different humidity levels (e.g., between 10%
and 100%nrelidved unmsihanRigittie-casasabrrelahrind Robipmeribaitirs datthe catsae of return,
even under conditions of frost or ﬁ\ﬁrong S(F)far irradiatir?n. T?a{'i%complish this, the pressurﬁ-sensitive

t I

adhesive TSt AGNRVE EBITSATAtVEKT higRTEVE ST SioN Torde: N VeMiTe @SS 1 Rténtion is that
~the label paritdardlidbiyedaidehe dilheceirdbitriaideinditonscantbdsfards p@wdsle wiﬂrt_b@t
mechanical detaciment aidsschas DIURhes: iRl FEbadingnisaldbe iBvgitian seek to

provide a label which can be adhered to an article, more particularly to a beverage bottle, and which
can be dEBIBRN AR RNy SHTASHS IR IRHTRI S 5 1RERInEP RS HPRR o e TP A MR Between
about 50€exangiebbetBed, 2w Whel dhe athstiemioaiohinedabdbis suelwbead it (snesgssary to

manage i I fluctuations i f t surf of the article bearing the
label, in g%@%%rﬁ%ﬂ%ﬁvﬁg télﬁi ?ike%%%cr?r%gegn%?osé?ﬁg %%?I%r{ggr‘lé%h% agr%%ﬁes ,}&gé%r %n%st% %Ffirst aspect
of the invERHBh SfRfreTs o Gpditoas i dIed apteirrpelan Heregtionar akietemalie Histit§arly a
?everagepb@y@neag%aﬂa@?@h&b@ dgtﬁcaﬂodcé'veacmbgai@gg\éwiﬁt@ﬁ ﬂe{?@leﬁn@!ﬁt&@ﬁ\&ﬁmﬁepﬁﬁeraﬁure
rom a temperature range between abou about , the label being in the form of a laminate
compris R L The S T Ty Brdhe! T e o i PR BTG TR By SUHIER acapted 0
recontractetdttiens and e thnes hirsgitdenpiérattire saharital ddecbratiohaldyesuahdsdruskbesadhesive
layer, mojg: gg&iﬁ:ﬁ@_rly a pressure-sensitive adhesive layer, for adhering the label to the article,
characterized in that the polymeric film layer is designed such that the laminate, at the mandated
washing temperature and within a maximum time span of less than 5 minutes, more particularly less
than 3 miBuiiesgiasehith itheipaytiverieéikno ayevide un giad e chtodndedyacanteaiciiantsrtvet stretching
direction [ imu ntragtion. whi iffe n 0 ss than 50%,
and in o B B e e e T nate, i
the two stégiisgligiiscabasvssRepspariuithinalfier rangaerinraatabanhsAitg Bhpepature and
within thepgraxiguem WiRke RQBIABEILS BroaniTaks pabiansioncRfiphieast b Eebidnna madyslegree of
contracti%rcl) of g; Iggés‘t c?.?‘@.f@g%o%rqghtjoa%ﬁeeclgn as etc&qof EH}ﬁainve?%'on cr:Ljim?rebis Plrovti ed a label
adapted to BEaGhered 1°an arhc e, more parﬁcmﬂa?lry abev rage Folt €, %ﬁ gﬁapef%dn D& detached
in a wasHiitgliduierdardmmeiittdwastsn getrapeeniuvéthotaketémpdhatariciaange between about 50C
and about 95C, the label being in the form of a laminate comprising at least the following layers: a
biaxially stretched polymeric film layer adapted to recontract at the mandated washing temperature, a
printed d&SSAHBE IR/ & Riasheiinsile AyeriAtbri gt PAoNdehradehrt 2eaRiad e adfesive layer,
for adherenthéhed abahtartivée articte pelnidraletdria éavartst bodlpodymhededibd tayer detdesighied such that
the laming G gh e ABdaieshARERRC iSRG HICR L iR 8 BARMLI IR SpABgLless than 5

minutes, more particularly less than 3 minutes, and with the polymeric film layer being allowed to freely
contract iﬁhw&v%%"gt@érﬁhatai?ééﬁoﬁse, ReRIRRIam R (RFeRded brio RpraRiBR SR ipRSIffer from
one anotlies Ryldessitars0% and are lower than 50%, and in that the stretched polymeric film layer
s, further, designed i ueh ey (gt iheainale, I e o siceiehing dietions of e polymerie
film layer, at the mandated washingtemperature and within'the maximum tme span, attains a
contractidhaegrirshvsisitinedsnmeraliiiem2 and a degree of contraction of at least 0.5%. According to a
third aspect of fhgiyerfieBrifiersdppramifled a method of adhering a label to an article, more
particularly a beverage bottle, and detaching the label from the article, wherein the label is adapted to
be adhered to the article and is in the form of a laminate with at least the following layers: a biaxially
stretched polymeric film layer which 3a recontracts when exposed to heat, a printed decoration layer,
and an adhesive layer which is adhesive to the article, wherein the label is adhered by its adhesive
layer to the article, and is treated, for the purpose of detachment of the label, with a washing liquid
which has a mandated washing temperature in the range between about 50C and about 95C, such
that the polymeric film layer recontracts and, in so doing, overcomes the adhesive force of the
adhesive layer, characterized in that the polymeric film layer is designed such that the laminate, at the
mandated washing temperature and within a maximum time span of less than 5 minutes, more
particularly less than 3 minutes, and within the polymeric film layer being allowed to freely contract in
its two stretching directions, contracts by less than 65%, in particular by less than 50%, and the
degrees of contraction in the two stretching directions differ from one another by less than 50%, and in
that the polymeric film layer is, further, designed in such a way that the laminate, in the two stretching
directions, at the mandated washing temperature and within the maximum time span, attains a
contraction tension of at least 0.6 N/rnm2 and a degree of contraction of at least 0.5%.



Embodiments of the invention are based on the finding that it is important not only to increase the
contraction force of the stretched polymeric film layer to a level which is sufficient to overcome the
adhesion force of the adhesive layer but also to obey the time gradient with which the polymeric film
layer and henc tha i%ﬂ%atﬁ reco {?g %’ 'rFr u #nlél d%&%r@oé E %Hﬂgé%elti ipnpogtant that the
polymeric film fayer in the Iamynate it all Wea to freely contract, s rinks in its two st etc'hing directions
in an at Ie%ﬁt%ﬁﬁrﬁb@ﬁﬁé@l@&'ﬂﬁf@tﬁ?‘ﬁtanner i.e., with a difference in degree of contraction of less than
50% (based on the higher degree of contraction) Within the maximum time span of less than 5
minutes a d mare. é Lg}arht of Ie S than utes dictated y thg ﬂdya} id%%sah re vaI
technolocﬁ/ FRE'GE §? é R?rg onrqieirriC %’trigtcﬁ ifettiohs are to remain a vantageously
less than 18586 akra m@mﬂemgmwtewmwﬁtﬁn)%mbam firtleespearetehessdiginalraontiition). It is
understor?%ﬂ@%éhﬁ:d@iﬁﬁ@é@&ﬁ@ﬁ deararsal cRRUARIAN 3 ecaNHAslRP seRY AMotrsPRStiVely, that

are mentioned here and below are the values which are achieved within the mandated maximum wash

removal tFRENSSERT AL s SRR d48a R TRedRAEN S TaNBVATIRE SRR PiSURIBRIRY. Where

values areyiigpotiset here and hiecbttveritbiythesje@neé&%cantracmm itieestaitobe drpglyestion fdre always

ihose whighiSyslan op Ues ieatactien oLleiamnaie Sl A Bl WAlEh e amiaste s no
ticle rinkin

adhered t6°the Convéntiona labels negligi yshri In machine‘direction, i.e., in the

IengthW|s@fdiF€cﬁ>@i¥ Betife WretEyes fiin *i]ﬁl|i@@"ﬁﬁf%é‘iﬁﬁ’ddgcfﬁfﬁpﬁfﬁd@%rﬂﬂ‘até"ﬁ"ﬁigﬁ‘ﬁegree of
contractioRuithimaiskosbierMaitkes witoiradniaatiensking aresipieonsingdmiadmumdimne span of, for
example, 3 min tes For ex é a degree of contraction of 70% in the cross direction of the
polymeric ﬁiihr eflgéleda{ﬁo i{allows a high tension in the laminate. This can lead to splitting in the
layer construction of the label. In the case of the label according to embodiments of the invention, the

difference,i; theilPayee s RbANERIPROBVRE Bl [Pl RIGhHnaIes ians isdimibadiiopless than
50%. The extent of the%@grees of contraction in the two stretch@ﬁi directions is Iimite to less than

65%, mordBarat (frh LA SR ISHIATN @ RENETAATIRY THSs MHERRERAThICRR JERCTIPHE laminate of
the label dovashitievielol stiddeatyzed instend devetopigradualys devdpeitiadistigrutictveser the wash
removal tgﬂsa%ﬂegﬁo%&pt@%sﬂ BUPBBIETONR HnE SP2RIRINIRKIsAAdRniRasRysly (o be at

least 2 minutes. Instances of stress splitting in thé laminate, as for example in the ink éer of the

decoratiof {RIEWIIdRYRE Qd’i@@ﬁ‘i’d&r fsPesaRlpesst fibre WWQ@E%@e’ﬁEHR}@é BRe on the
article aftardh&tebaiémdgaemd&@chech armt@mdedraﬁdhlrayayamewaﬁaémw Ny whieh the
contraction E }% contraction ten{}sroiag) g ves}o;ea3 in D¢ both stre &hiréq di,[reete:tlogsI |§Oo[3) e of rth factors
contributng 7 bI|IPy Orthe abel 1o detach in both stre{cﬁing ctions within the wash removal
time sparpbﬁiﬁd@ﬁﬁﬁi wdbaingarehirasionsirof ayaiirigesigned eueiplEahitirolaryphitngtdhtne label

assembly{g-spitesfiBRide tepsatgeniraciambaing rraucashrRsspamBAkad with theseuaigonventional
labels. Since the degglrees of contraction in the %lyo S etchin%/directrﬁﬁs of th%’f’[:)'f%%ad eric film layer have

been at 1RSSR PRSHIRRYRPIMEEhed T YRS @ AR ﬁ%n layer are
less heavitpaiproprieaseit ds pentiacitbmasicertipes cdohithias sodpstamtiatiyamses e daliiyatiietched

polymeric oy jayet, A s RiasmRles s eqhasianalss SRRk AARISHA) b pauenisepiting. 5 It

has emerged that a minimum threshold value of the degree of contraction of the polymeric film layer of -
0.5% is sSHRiEmtEYUReRe T YRS s thatbshErsignsdie b i RAMYaldiRIFanaie e time a
contractlomftertﬁierciﬁxtigt lgasitibhe NMnR isdaled. flie mgtuesan (uestandhrueverstang threshold
values, whigh may e excerdedn he wash pemaxaloneration Earihs spiiingsirsp gatagpment of
the label, ho ever, it & 'eseentl ai’ﬁn”i isot e progressive con?raction 0 e po ymeric film layer takes
place in a%@ﬁtr@nedamaﬁﬁ@gr Rehelscenieeisy @éﬁéﬁ?@tédﬁ%wtageous if the stretched polymeric film
layer is designed in such a way that the laminate, in.the two 15stretching directions of the polymeric
film layer %nd within the maximum {i at a W&Shlﬂ% % cEerat 4“ QOC does not exceed a
JE %

contraction{&HEIBA Btﬁtgﬂiﬂiﬁﬁﬁ%g%%eﬁ Evgh'd Qd@&fgeisop BB HERIRSIF I 66, more

particularlp i ritaaimzatlyid 3%ere particularly a beverage bottle, and detaching the label from the
article, wherein the label is adapted to be adhered to the article and is in the form of a

laminate with at least the following layers: a biaxially stretched polymeric film layer which



and/or b) at a washing temperature of 70C does not exceed a contraction 25 tension of maximally
15 N/mm2, more particularly of maximally 12 N/mm2, and a degree of contraction of maximally 55%,
more particularly of maximally 36% and/or 30 c) & a washing temperature of 80C does not exceed a.

Con”ac“ogég ?é%’ik%ﬁ%ﬁ gg?é 8@'@% ﬂrﬁe%e Ez%grg iGR" g%re ¢ éﬁgggﬁé%b’ Oy more

partlculary 0 maX|ma t awas |ng tempe oes not xceed a

contractldﬂ‘!éhﬁoﬁﬂb?%ﬁ?n&@%@@ﬁrﬁﬂ?é@ﬁd@d%%@ afberafdetién afhaak@IaNgrés%hemore

particularrofienaximalyeal®. forline W@W#@Hﬁﬁffmdh@oaowwa%wmam for the
degree of o traction defi unc on oft e washing tem rature mlt rve ipfor the
R Daned

polymericTi STRSAATELR S HE SBRE ThE Fr*%\%ﬁ{’ 8. ov}/%e\r/]vla e range of app |ons with
any of a @Wm!&rathetyhﬁ diffenegrics fiffadaypropentidacsthodriitles, dhisstreetmsdapslynseric film

layer is prefReahly Apslopeehin §Hﬁ£§ﬁn¥\’ﬁ§§/§ﬂaEH&r‘é’&éﬁEé@%et%ttWBé%g?@G%Jr%%??st'ons ata

washing temperature of at least 70C and within the maximum time span, a degree of contraction of at
least 4% SRRIANED SRR RS GIwElRIaiste W%Wa‘?@ﬂﬁﬁ%fﬁ“mrﬁr&?@n%@ﬁcﬁIarly
favorablerirafnis.eoritextsp dneos tikats hivahpd lyrinetis filnvlaymirtic tiwalmsnate m dtsninoestretehing

direction%mq ?II\@ E’o%?ﬂ@%“ﬁ%“%%‘r’rﬁe%g?‘talﬁ&ﬁéé%freeay contract in its two stretching
directions, contracts by less than 65%, in particular by less than 50%, and the degrees
of contraction in the two stretching directions differ from one another by less than 50%,
and in that the polymeric film layer is, further, designed in such a way that the laminate,
in the two streiching directions, at the mandated washing temperature and within the
maximum time span, attains a contraction tension of at least 0.6 N/mm? and a degree of

coniraction of at least 0.5%.

Embodiments of the invention are based on the finding that it is important not only to
increase the contraction force of the stretched polymeric film layer to a level which is
sufficient to overcome the adhesion force of the adhesive layer but also to obey the time
gradient with which the polymeric film layer and hence the laminate recontracts, ie.,
shrinks, in the hot washing liquid.

It is important that the polymeric film iayer in the laminate, if allowed to freely contract,
shrinks in its two stretching directions in an at least approximately uniform manner, i.e.,
with a difference in degree of contraction of iess than 50% (based on the higher degree
of contraction). Within the maximum time span of less than 5 minutes and more
particularly of less than 3 minutes dictated by the industrial wash removal technology,
the degrees of contraction in the fwo streiching directions are to remain at
advantageously less than 65%, but more particularly less than 50% (based on the
stretched original condition). It is understood that the values for the degree of contraction
and the contraciion tension, respectively, that are mentioned here and below are the
values which are achieved within the mandated maximum wash removal time span, and

can also be exceeded if the wash



20 within the maximum time span, attains a degree of contraction of at least 2% and a contraction
tension of at least 0.8 N/mm2. In this context it is possible to exploit the fact that at 80C the adhesion
force of the adhesive will be smaller than at 70C. 25The polymeric film layer ought in both stretching -

direction%%%gxga%ﬁte%% R conirRetionsydaich. in hath siretehingdirections, deuglogs gsuniformly

as possible an achieve a comparatlvelﬁ high contraction tension at the washing temperature.

Having pR@asaftrakAgistitdite Has dparssierareesadR R 4 psR MBI MRYSRRANH&8e from a

plastics matarialibaseties Bthpaletiviencderaphihalaien RisTlalthes pohonerhaswell gre suitable
such as por%)(vzinyl chloride (PVC), polystyrene (PS), polypropylene (PP), polyethylene (PE), polylactic
acid (PLAG) or %’ycloolefin copolymers (COO), for example. - 7 - The stretched polymeric film layer
ought to be composed of a comparatively stiff material, in order to allow the decoration layer to be

printed with, pasticiial IRGRIAE aaddhe bebiopesditnensedhadhsraugRiyMth 2 exactprss and
speed onto the container, Advantageously thg‘ﬁ}go% eH'c film El%er hgs an elasticity modulus of at least
(0] 1

2500 MP SRR AN Th it EeLiPe Qi EERIS'SARS! RIEH LR 1R S PRGES Sndparticular
with PET filshsiekfddd eflaypiraditstruittionacitibe: ledne| immayidtke pligeticonfdhtgnedlyicasiordexample by

the stretchec peiymsie iy Byap pelat B rASLIEPLRL AN £ ampesis [ayfraafchaging joned

to at least one turther polymeric film layer to form the film composite layer, in order to optimize the

contractiofPferéelis aiesmBesiraabbrreltnens iR Bripuiens wker 5 ALIRHRRSIZayer may
be an unsireighesina@ Mmaraax adydcteeishedgelymasiesfilotayetichich trecrbuadistancasposure to

neat, but here aswelltne furher polymeric fimJayet s pieferalb Niaialy siraighed Jahg fim
composite Iayeref e po?ymer iIm layers may%e joined in the manner of a famlnate, astor example by
means ofe@ndiadtianimyadsasive brostsikbingddiraativesyshieltoo ieap Hetbara@id edha 98B preferred

embodimgninwhich<sandpedisriwwiidabelaeikaethandhfrections is limited to less than 65%,
more particularly iess than 50%, as well. Accordingly it is ensured that stresses in the
laminate of the label do not develop suddenly, but instead develop gradually and with a
distribution over the wash removal time span of 5 or-3 minutes. The wash removal time
span is intended advantageously to be at least 2 minutes. Instances of stress splitting in
the laminate, as for example in the ink layer of the decoration layer, which lead to
residues, for example, of ink and pressure-sensitive adhesive on the arlicle after the

label has been detached, are avoided in this way.

The uniformity with which the contraction forces (contraction ensions) deveiop in both
stretching directions is one of the factors contributing to the ability of the label to detach
in both stretching directions within the wash removal time span of industrial washing
installations, of 3 minutes, for example, without splitting of the label assembly, in spite of
the degrees of contraction being reduced as compared with those of conventional labels.
Since the degrees of contraction in the two stretching directions of the polymeric film

layer have been at least approximately matched to one



label explained above, the security against splitting of the label during wash removal is increased if the

adhesive layer.i sed in particular of a 25 pressure-sensitive adhesi teri eing formed of
crosslinkin%ygo @rﬁ@?@r{% being joined to the laminate via an interlayer Whigﬁﬁé‘?\)/ged’sb%sﬁ%ﬁ Tadhesion

promoter and consists of crosslinking laminating adhesive. In this version the laminating adhesive
crosslinks with the adhesive layer, and this increasBs-the splitproofness. The interlayer preferably
comprises as its base 30 substance a two-component polyurethane adhesive. The adhesive layer
advantageoushotivenprites askitsrhatariaibstandeen aebwsitionmirespartieyladya pressiye-sensitive

adhesive, whj xcited to B crosslinking by radiatign, as for example by electrop beams, but

more particu%%r?y%?‘ﬁ u %é%ié?et%g%ﬁ‘%%npgﬁ/ngg?'}ﬁér?a%e"y% c%rﬁﬂ%é@ggg} n %%%% of transparent

plastics matesiegionigttipolyriracd Godeteon vk tHisingaliepeseih & dédaoindtedeebieans the

polymeric ﬁl%i@%ﬁt@ﬁg!tgﬁcﬁ[ﬂmms%ﬁ%iwiCh is designed preferably as a pressure-sensitive layer,
t the | e

in order to protec ecoration layer from nYechanical damage. Alternatively the decoration layer and
the adhésive layer or pressure-sensitive adhesive layer may be disposed on opposite sides of the

stretched polyRed<aiBraue i Wi AT TS50 lan ee indrngsed advaaoggusly between

the stretched polymeric film layer and a protective layer which finish el toward the outside.
The protectivel I&)8r RRFIRIIE HBIY %S MindRér nauiithisphatacoriythsalabelafisutythaic film layer
which is ablederizari MomeapinliasiRiAMaNTPeR B d aReAlleRIRTNEl FeRRCtive layer

may be a vag%sh layer, mormarti(‘ﬁularly comprising a crosslinking material, and preferably a

two-componéhit AtateAsl, ARPMERspR ctiiNGdention YriveRdn GueEiIRes, RRONSYRII@RIY a
beverage botiteebhavidovaliads| ahibe firshyobecerbsrREH afbesRbespiVBEIOMLraKBRIPlary
embodiments.of tr&]e invefntion re ecﬁ)lained in m%?r%\}det%g with reference to a drawin%. In that drawing
Fig. 1shows & Tontsind? WHPE"RE S FeCHB Rt e B30 n DENRYP Lk dfe8385RLBLEE b eriphery at
the beginningisicdéitacrogressivevastimagtitnidf Fig. Rshyoneria Skatioydhraugs threoniainer and the
label, wewedc%llq{}gl%gngélﬁuép_ f'l@'h%s emerged as being advantageous if the streiched

polymeric film fayer is designed in such a way that the laminate, in the two

15 stretching directions of the polymeric film layer and within the maximum fime
span

a) at a washing temperature of 60°C does not exceed a contraction
tension of maximally 3.5 N/mm? and a degree of contraction of maximally
20 20%, more particularly of maximally 13%

and/or

b) at a washing temperature of 70°C does not exceed a contraction

25 tension of maximélly 15 N/mm?, more particularly of maximally 12 N/mm?,
and a degree of contraction of maximally 55%, more particularly of
maximally 36%

and/or

30
¢} at a washing femperature of 80°C does not exceed a contraction
tension of maximally 18 N/mm?* and a degree of contraction of maximally
60%, more particularly of maximaily 46%



- 9 - Fig. 3shows a sectional view through a variant of the label from fig. 1, at the beginning of

detachme%ba%q (E6961%§hows a further variant of the label from fig. 1, at tw&@%&&
d2 show to a substantia

Figures 1 an

a label, designated generally by 1, which is adhere

detachment.
y cylindrical

outer surface 3 of a container 5, as for example of a multi-use beverage bottle, in a condition in which
the label 1 is beginning to to detach, almost simukt&neously from all four edges 7, in a hot washing
liquid (not shown). In the condition before the detachment of the label 1, it is adhered up to the edges
7 to the surface 3 of the container 5. The label 1 is designed as a laminate and has a biaxially

éi 15 film layer 9 which shrinks, i.e., contracts, in both stretching directions at the
washing temperature of the washing liquid of, for example, about 80C. The layer 9 is composed of
transparent plastics material and bears, on its side facing the container 5, a printed decoration layer

stretched po

11, which is
11 20is an a

label 1 %o thd@dFitiin

riel EiRsHi e P AaTe O a0 e Lfiads

esive layer 13 ¢ mpose a pressure-sensitive a ve materia

terephthalates ek ThalesisaimaieiabrRichrsdmaxigdy stretched and which in

10

15

20

25

30

The stated maximum values for the confraction {ension and for the degree of
contraction define, as a function of the washing temperature, limiting curves
for the polymeric films that are suitable in the context of the invention.

For a wide range of applications with any of a very wide variety of different
surface properties of the articles, the stretched polymeric film layer is
preferably designed in such a way that in the laminate in its two stretching
directions, at a washing temperature of at least 70°C and within the
maximum fime span, a degree of contraction of at least 4% and a contraction
tension of at least 1.5 N/mm? are attained. It has proven particularly
favorabie in this context if the stretched polymeric film layer in the laminate in
its two stretching directions, and at a washing temperature of at least 80°C,
within the maximum time span, attains a degree of contraction of at least 2%
and a contraction tension of at least 0.8 N/mm?. in this context it is possible
to exploit the fact that at 80°C the adheasion force of the adhesive will be
smaller than at 70°C.

The polymeric film layer ought in both streiching directions to have a degree
of contraction which, in both sireiching direclions, develops as uniformly as
possible and ought to achieve a comparatively high contraction tension at
the washing temperature. Having proven particularly suitable for this purpose
are strefched polymeric film layers made from a plastics material based on
polyethylene ferephthalate (PET). Other polymers as well are suitable such
as polyvinyt chloride (PVC), polystyrene (PS), polypropylene (PP),
polyethylene (PE), polylactic acid (PLA) or cycloolefin copolymers (COC), for
example.

ration layer
onds the
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25 both of its stretching directions has maximum degrees of contraction which differ, when the

polymeric %{@W is heated in the washing liquid, while allowing free ?@@FE}%%O‘RH@ laminate,
an o (

by less th ased on the higher degree of contraction). The degree of contraction in each of the
two stretching directions is less than 65%, more particularly less than 50% 30 (based on the stretched
original condition). The polymeric film layer 9 is corffigured such that the stated values are achieved
within a washing time span of approximately 5 minutes, advantageously of about 3 minutes, which is
customary for reusable containers in industrial washing installations. - 10 - Since the build-up in

contraction tefgiogisiehue B8RO Mo NG Firee RN aa ume b ialarorg over the

entire Washlrgg%me span, and since the contractions which develop approximat niformly in both 5
stretching di |oﬁ°@?@ales‘ﬂ?lc€§§efhé°g@ﬂ@?‘%tl@?‘?o@?@@@@fbﬁbfércéﬁtr%tlGH‘E};&e‘é’éﬂﬁhat may lead

to spliting ofhejgetécinadaheh i dtchibelpas 2 akasBnast PallssERBIg Olie container

is prevented. Because the detachment procedure takes place in a controlled way in both stretching

directiofs, laB¥RCIESBA0B5PREY \ﬁﬂfﬂ)m%ﬂﬂﬂ@We%@ﬁ@ﬁ@?&%@&ﬁ@ﬁ@i&?@?@ f¥Hesigned for

Comparatlvelwmhmﬂl%moaiaym@ Im@tﬁﬂnéow@&ew&a—wmed\méaqueu@frmedah@é 1 from

bottles h t Th {y fth f I 9
cet soch hat TRE B ITREH T b B U VEARLER R BIpAr  AVHBY Huring the

washing timePEparilar] at a washlng temperature of at least 50C, attains a contraction tension of at
least 0.6 NI/rnm2 with a degree of contraction of at least 0.5%. It has been found that, if these

parameters are observed, the label can be washed off on the basis of the biaxial stretching 200f the
polymeric filni neatesiatl. tossindelistoad tiet iabetuaigyrdatice tlacy atoey éntiooattactien femsion and

degree of Coﬁﬁ%ﬁijﬁlﬂﬁ% RECsiRleGIRY BMr?a'éﬁcbﬁlHQQ%r'Bélh%eét%%‘}'%éﬁ%tmf‘em"@!'ty of

detachment ing temperat re’in man
film composite layer and being }omed to at least one further polymeric film

layer fo form the film composite iayer, in order {o optimize the confraction

force in the label on detachment. For this purpose the further polymeric film
15 fayer may be an unstrefched or a monoaxially siretched polymeric film layer

which recontracts on exposure to heat, but here as well the further polymeric

film layer is preferably biaxiaiiy stretched. In the film composite iayer the

polymeric film layers may be joined in the manner of a laminate, as for

example by means of a laminating adhesive or the like; altemnatively they
20 may be coextruded.

in one preferred embodiment, which can be used with labels other than the
label explained above, the security against splitting of the label during wash
removal is increased if the adhesive layer is composed in particular of a
25 pressure-sensitive adhesive material, being formed of crosslinking polymer
and being joined to the laminate via an interlaver which serves as an
adhesion promoter and consists of crosslinking laminating adhesive. in this
version the laminating adhesive crosslinks with the adhesive layer, and this
increases the splitproofness. The interlayer preferably comprises as its base
30 substance a two-component poiyurethane adhesive. The adhesive layer
advantageousily comprises as its base substance an adhesive, more

parficularly a pressure-sensitive adhesive, which can be exciled to



25 cases can be selected to be higher than 50C. In order to be able to detach the label without
splitting, however, maximum values for the contraction tension and the degree of contraction ought not
to be exceeded. It has emerged as being suitable §f the polymeric film layer 9 is designed such that the
laminate i . tretching.directi 0 IG ] ithi the m gn%} wash
removal tlgz;}n&(:ig %g’gﬁ Cgfg o?%%%ﬁﬁle%%ﬁﬁn%é@%a% Elﬁgq]eé%%éﬁsa\?&%g %?%gsg,%déesl n '?éégg(ceed a
contractioft@visighiiehmaximally 3.5 N/rnm2 and a degree of contraction of maximally 20%, but more
particularly maximally 13%. At a washing temperature of 70C the contraction tension should be below
a maximu]mh of 1 N/rgmzI inepzflrticular becljovxcli\? rrlr%aximuir}‘p o; %LanN/mrmr%’ vlvhi%le tk}% egree. f contraction
should be m%;%%\’gﬁ?f /o,a ord %%%Pcolﬂ%rlf? m%mﬁ?ael?y 695 R gpv?a%hiﬁé’l e?nspe?a?ure'éhf' 0C, the
contractioheepgitad glagoratisndepscdeiha dishesef inakient@iyisals Mivean &l roblewgee fdfcontraction
of maximally. 690, denasticyiar %@thﬂ%‘}@%éﬁ@;ﬁ@@ 5R3€:95 % washingderansraliR R 0C., the

contraction tension ought not to exceed maxima 3/ 20 N/rnm2 and a degree of contraction of maximally

65%, mor8 FEAEEUIR R Ateshnf BB AT IR I NSRRI e ARG niIMIRT AN dRPvalues
achieved ferthaticantgetiandehsi crihiesve danyter ioTppoves the- seliability aftdetee Hayentrasyabkeinction of

the washigg e Rer s, @ Washing IR0 B A0t forangs, e palymete g aver o

ought in its two stretchi rections to obtain a degree of contractionof at least 4% for a contraction

tension ofgEatalieadeYes IRARREOEH MY RERAHHY thakvepaisr SR LOMMSECHLR BY& washing

temperatuigios 806 e Hies egraeaiicomiriendacieveddn ok tiatchingic eTHaNs awtinthe washing
time span of 3 minu%es ought to.be at ,east Z%nd the co tr?ction tt%nsion achievef\ﬁimupder the same

conditionsagﬁém% e HPRALE '%?KI mm2. 20 e%reen%?ﬁtécgr? tHeWas emag 8‘%%3?'§ture, fwgrdegree of

contractiomhigitrie pblyrirestdith fagrrxiidiless divataiyramyedeputiddoat berl-coleiteiadly ©ealler than

the degreg olecaMs asyion raéw%@@ymﬁﬂ%ﬁhag@y_%&fecaawm Lishglsthatasdemavable by
washing, as shown kgjy Table 1 25below for PET films: WO 2010/026163PCT/EP2009/061351 - 12 -
Table 1 Material, and preferably a two-component material.

Another aspect the invention provides a container, more particularly a beverage bottle,

having a label of the first or second aspect adhered thereto.

Below, exemplary embodiments of the invention are explained in more detail with

reference to a drawing. In that drawing

Fig. 1 shows a container with a label in accordance with the invention adhered to its

outer periphery at the beginning of detachment in a washing liquid;

Fig. 2 shows a section through the coniainer and the label, viewed along a line 1l-li

in fig. 1;



Washing temperature [C] Invention Degree of contraction Ml Prior art Degree of contraction [%] cross-

wise length- wise cross- wise
WO 2010/026163 PCT/EP2009/061351

-9-

Fig. 3 shows a sectional view through a variant of the label from fig. 1, at
the beginning of detachment; and

Fig. 4 shows a further variant of the label from fig. 1, at the beginning of
5 detachment.

Figures 1 and 2 show a label, designated generally by 1, which is adhered to
a substantially cylindrical outer surface 3 of a container 5, as for example of
a multi-use beverage bottle, in a condition in which the label 1 is beginning to

10 detach, almost simultaneously from all four edges 7, in a hot washing liquid
(not shown). In the condition before the detachment of the iabel 1, it is
adhered up to the edges 7 to the surface 3 of the container 5.

The label 1 is designed as a laminate and has a biaxially stretched polymeric

15 film layer 9 which shrinks, i.e., contracts, in both stretching directions at the
washing temperature of the washing liquid of, for example, about 80°C. The
fayer 8 is composed of fransparent plastics material and bears, on its side
facing the container 5, a printed decoration layer 11, which is visible from the
outside through the polymeric film tayer 9. Appiied to the decoration iayer 11

20 is an adhesive layer 13 composed of a pressure-sensitive adhesive material,
which bonds the [abel 1 to the container 5.

The polymeric film layer 9 is preferably composed of a polyethyiene
terephthalate (PET) plastics material which is biaxially stretched and which in

25 both of its stretching directions has maximum degrees of contraction which
differ, when the polymeric film material is heated in the washing liquid, while
aliowing free contraction of the laminate, by less than 50% (based on the
higher degree of contraction). The degree of contraction in each of the two
stretching directions is less than 65%, more particulatly less than 50%

30 (based on the stretched original condition). The polymeric film layer 9 is
configured such that the stated values are achieved within a washing time
span of approximately 5 minutes, advantageously of about 3 minutes, which
is customary for reusable containers in industrial washing installations.
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Since the build-up in contraction tension is disiributed on both strefching
directions of the polymeric film layer 9 over the entire washing time span,
and since the contractions which develop approximately uniformly in both
stretching directions are restricied, the generation of stresses by the
coniraction process that may lead to splitiing of the detaching label into a
detaching part and a remnant pari remaining on the container is prevented.
Because the detachment procedure takes place in a controlled way in both
strefching directions, labels can be detached without splitting even when the
adhesive layer 13 is designed for comparatively high adhesion forces, in
order to prevent unwanted detachment of the label 1 from bottles having
different surface properties.

The contraction parameters of the polymeric film layer 8 are set such that the
laminate in the two stretching directions of the polymeric film layer 9, during
the washing time span and at a washing temperature of at least 50°C,
attains a contraction tension of at least 0.6 N/mm?® with a degree of
confraction of at least 0.5%. It has been found that, if these parameters are
observed, the label can be washed off on the basis of the biaxial stretching
of the polymeric film material.

It is understood that in actual practice the values for contraction tension and
degree of contraction that are selected may aiso be higher, in order to
increase the reliability of detachment. Alsc the washing temperature in many
cases can be selected to be higher than 50°C. In order to be able to detach
the label without spiitting, however, maximum values for the coniraction
tension and the degree of contraction ought not to be exceeded. it has
emerged as being suitable if the polymeric film layer 9 is designed such that
the laminate in the two stretching directions of the polymeric film layer, within
the mandated wash removal time span of, for example, 3 minutes at a
washing temperature of 60°C, does not exceed a confraction tension of
maximally 3.5 N/mm? and a degree of contraction of maximally 20%, but
more particularly maximally 13%. At a washing temperature of 70°C the
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contraction tension should be below a maximum of 15 N/mm?, in particular
below a maximum of 12 N/mm? while the degree of contraction should be
maximally 55%, more particularly maximally 36%. At a washing temperature
of 80°C, the confraction tension ought not to exceed a value of maximally
18 N/mm? and a degree of contraction of maximally 60%, in particular
maximally 46%. In the case of a washing temperature of 90°C, the
contraction tension ought not to exceed maximally 20 N/mm? and a degree
of contraction of maximally 65%, more particularly maximally 50%.

There should also be certain minimum threshold values achieved for the
contraction tension, in order to improve the reliability of detachment as a
function of the washing temperature. At a washing temperature of 70°C, for
instance, the polymeric film tayer 9 ought in its two stretching directions to
obtain a degree of contraction of at least 4% for a contraction tension of at
lsast 1.5 N/mm? during a washing time span of 3 minutes. In the case of a
washing temperature of 80°C, the degree of contraction achieved in both
stretching directions within the washing time span of 3 minutes ought to be
at least 2%, and the contraction tension achieved under the same conditions
ought to be at least 0.8 N/mm?.

Depending on the washing temperature, the degree of contraction of the
polymeric film layer 9 is less directionally dependent and considerably
smaller than the degree of confraction of the polymeric film layer of
conventional labels that are removable by washing, as shown by Table 1
below for PET films:



-69,4 -3.8 900 -27.5-19.8 -73.2 -4.3 95 -30.3 -21.7 -75.1 -5.2 The free contraction of the films was

determined, by immersing the films for 5three minutes in water at the corr Pﬁ}ﬂ erature. The
degree of%’éﬁg”&%’gﬁlﬁ% lengthwise direction is the degree of contraction iﬁﬁe OWI‘B%H?I

ngitudinal film web
direction of the film production machine. The degree of contraction in the crosswise direction identifies
the degree of -12 -
Table 1:
Washing temperature invention Prior art
[*C] Degree of contraction Degree of contraction
[%] [%]
Cross- fength- Cross- length-
wise wise wise wise
60° -1.1 -1.4 -23.8 -5.1
65° -3.6 -3.8 -6§3.7 1.8
70° -~11 -10.2 ~64.9 1.3
75° -17.5 -15.0 -65.3 -0.6
80° -22.5 -17.7 -69.1 -1.1
85° -24.8 -18.8 -69.4 -3.8
90° -27.5 -18.8 -73.2 -4.3
85° -30.3 -21.7 -75.1 -5.2

The free contraction of the films was determined, by immersing the films for
5 three minutes in water at the corresponding temperature.

The degree of contraction in lengthwise direction is the degree of contraction

in the longitudinal film web direction of the film production machine. The

degree of contraction in the crosswise direction idenfifies the degree of
10 contraction transverse to the longitudinal machine direction.

Table 2 shows the maximum coniraction tension of a PET film approximately
50 um thick, as used in accordance with the invention, in comparison to a
PET film of the prior art. The maximum contraction tension developed on the
15 PET film in accordance with the invention in both strefching directions is
greater than the maximum contraction tension of conventional films. The
tabie shows the maximum coniraction tensions in comparisen. The
coniraction tension is determined in accordance with DIN 53 368, the
temperature being altered linearly at 20° K/h from 30 to 105°C in a
20 measurement chamber, instead of the DIN change rate of 50 or 120° K/h.
With a rate of change of 20° K/h, the residence fime is approximately



10contraction transverse to the longitudinal machine direction. Table 2 shows the maximum
contraction tension of a PET film approximately 50 pm thick, as used in acc ' e invention,
in compari‘é’&zt%%@ﬁ%@film of the prior art. The maximum contraction ten%%%%g\%%%g%ﬁton the 15
PET film in accordance with the invention in both stretching directions is greater than the maximum
contraction tension of conventional films. The tabl8 3hows the maximum contraction tensions in
comparison. The contraction tension is determined in accordance with DIN 53 369, the temperature
being alterect Iméartest 20 K/h feonp&@itor&05¢hioha 20nreasesentativeharhbéreinatasiing the DIN
change rate %{‘E@ﬁéﬁg K/h. With a rate of change of 20 K/h, the residence time is approximately

WO 2010/02 P2009/061351 - 13 - 3 minutes at a temperature which is representative of the
washing temperature. Table 2: 5 PET film50 pm thick Maximum contraction tension

Table 2:

5

PET film 50 um thick

Maximum contraction crosswise fengthwise

tension [N/mim?] [N/mm?]

invention 12.9 8.1

Prior art 8.7 0

The above measurements in Table 1 show that the beginning of coniraction
of the polymeric film layer utiiized in the context of the invention is located at
a higher temperature than in the case of conventional, streiched, shrinkabile

10 polymeric films, in this case at about 65°C in contrast to conventionat films,
which begin to contract at only about 55 to 60°C.

In the case of the label 1 shown in figures 1 and 2, the printed decoration
layer 11, as viewed from the outside, is protected beneath the polymeric film
15 tayer 9, which where appropriate may also serve as a production carrier for
the label. The adhesive layer 13 may be applied directly to the ink layer 11.
Preferably, however, there is an interlayer 15 as an adhesive promoter
between decoration layer 11 and the adhesive layer 13. The interlayer 15
may be a conventional primer layer. Preferably, the interiayer 15 is a reactive
20 layer of two-component polyurethane laminating adhesive, which is able to
crosslink not only with the decoration layer 11 but also with the adhesive
layer 13. Advantageously the adhesive layer 13 is likewise composed of
crosslinking polymer, more particularly of a crosslinking system which can be
excited by radiation, such as, for example, UV-excitable adhesive material.
2 The interlayer 15 raises the splitting resistance of the label 1.

in the text below, variants of the label of figures 1 and 2 are illustrated.
Components having an equivalent effect are identified with the reference

numbers of figures 1 and 2, and to distinguish them are given a letter. For



crosswise IN/mm21 lengthwise [N/mmz2] Invention Prior art 12.9 8.7 9.1 0 The above measurements
in Table 1 show that the beginning of contraction of the polymeric film layer utilized in the context of

the inventidiPidi%E ¢t a higher temperature than in the case of conveﬁﬁ&{gﬁzg??é%ﬁ@&, shrinkable
10polymeric films, in this case at about 65C in contrast to conventional films, which begin to contract at

only about 55 to 60C. In the case of the label 1 shégva in figures 1 and 2, the printed decoration layer
11, as viewed from the outside, is protected beneath the polymeric film 15 layer 9, which where
appropriate giayidistoserve a5 porducigiocartiey fardbe |abehction adhresivhiayeirkhmeay be applied

directly to the ink layer.11. Preferably, however, thete is an jnterlayer 15 as an adhesive promoter
between dec@%ﬁ%ﬁé%}ér”ﬁd&n%%gg ghgﬁggf\);éogyf g8 %shé e lyer 15 may be a conventional

primer layer. Preferably, the interlayer 15 is a reactive
Fig. 3 shows a labe! 1a adhered to the outer surface 3a of the container 5a
s at the beginning of the detachment procedure. in contrast io the iabel 1 of
figures 1 and 2, the decoration fayer 11a is printed via a primer layer 17 onto
the biaxially streiched polymeric film layer Sa. In this example as well the
decoration layer 11a is disposed between the adhesive layer 13a and the
polymeric film layer Sa. The biaxially stretiched polymeric film layer 9a is a
10 constifuent of a laminate composite layer 19 in which the biaxially streiched
polymeric film layer 9a is joined two-dimensionally via an adhesive layer 21,
for exampie, of laminating adhesive, to a further polymeric film layer 23. The
overall laminate composite layer 19 is fransparent, and so the decoration
layer 11a remains visible from the outside. Through the lamination of the
15 layers 8a and 23 it is possible to increase the contraction force of the label
1a if the polymeric film layer 23 is a monoaxially stretched film or, as is
preferred in order to lessen the stresses in the assembly of materials, is
likewise a biaxially stretched film. It is understood that the polymeric film
layer 23 may also be of a non-shrinking design. in that case the coniraction
20 force of the label 1a would be reduced. If layers 9a and 23 which contract
differently are laminated, the direction of the detachment movement of the
label on contraction may be influenced and the detachment behavior may be
improved.

25 in the labels explained above, the decoration layer in the laminate is located
between the biaxially stretched polymeric film layer and the adhesive layer.
in the case of the label 1b of figure 4, the adhesive layer 13b is attached
directly, or else, if appropriate, via an adhesive promoter layer, to the
biaxially stretched polymeric film layer 9b, while the decorafion layer 11b is

30 printed onto the oppaosite side of the polymeric film layer 8b, which here as
well serves as a production carrier. Attached to the decoration layer 11b via
an adhesion promoter layer 25, e.g.,, a laminated adhesive layer, is a
protective layer 27. The protective layer 27 may be a layer of protective



20 layer of two-component polyurethane laminating adhesive, which is able to crosslink not only with
the decoration layer 11 but also with the adhesive layer 13. Advantageously the adhesive layer 13 is
likewise cofffhesEPHFErosslinking polymer, more particularly of a crosslinRihg Y& %fTeh can be
excited by radiation, such as, for example, UV-excitable adhesive material. 25The interlayer 15 raises
the splitting resistance of the label 1. In the text hejew, variants of the label of figures 1 and 2 are
illustrated. Components having an equivalent effect are identified with the reference numbers of

figures 1 and,gyasH, (8 URBGLISRHBEBAIRIOEBANRHRE G W AHENORR] BRAR iRErg009/061351

- 14 - elucidation of the construction, the mode of action, and any variants, reference is made to the

description &%@ﬂ?&’@%ﬁ@&ﬂﬁ&?ﬁ@ﬁo\%% B5Y Reabieradxohesordaliiasiraisdethe container

5a at the begivinirg ehéhgreiaaerRivepPL e Wenin eRtrastdadherabglrbtatliguresrhiand 2, the
11ais printed via a primer layer 17 onto the biaxially stretched polymeric film layer 9a.

decoration layer >

In this exam%'% WelMheFEDr oA TaRINEE QR AIGIRSLRT bR cAInLineRiVEYR)eP13a and the
polymesic filtatairestPey dtiedsissidihebetcthedppotyattriciéifarayes s iacadkoransthiti@pyrof a laminate
composite layer 19 in which the bjaxiglly stretched polymeric film layer 9a is joined fwo-dimensionally
via an ad hes?ﬁegla%grﬁ%r%%%%é% EEi Zﬁlﬁ'gaggﬁéﬁ%?[8’3%?&%?’%%&9%@%%% cfg]yer 23. The
overall laminatprioespositiréapetyrSeaddriins payen@anth ssuttte sleaseation teyerafianriEpains visible
from the outsjde. t nat] yexs 9a.and. 23 0t i sible tq.increase the
contraction fzfgc% (%F t[ﬁ(;{ FI%’;igbeqaﬁag %]mt%?(%@ré{egfc Fﬁ?{#ﬁa%r %%ﬂa trﬁ%‘r&oﬁ?%ﬁf?’l]s re gqeg) im or, as is
preferred in GMaRiNgr IBsBgHrté.stresses in the assembly of materials, is likewise a biaxially stretched

film. It ig understood that the polymeric film layer 23 may also be of a non-shrinking design. In that

case the contraction 20 force of the label la would be reduced. If layers 9a and 23 which contract
differently ardf [BnRRbEE G didydetitipef anerdetachivitelinovdmbin cesrraios Byeoritidction may be

influenced angdhe RelachapiNcRelarar omHReEMMYaHdIRHY BE BRRITSHAnad-Rbave, the

decoration layer in the laminate is located between the biaxially stretched polymeric film layer and the
adhesive |ay§m AR RYIBrBR 2hesie v PRgTItEr IRKSI s R pa a3 aRaaYEd Birectly, or
else, if approprigiteatifig 2aeesiesive promoter layer, to the biaxially stretched polymeric film layer 9b,
while the decoration layer 11 b is



30 printed onto the opposite side of the polymeric film layer 9b, which here as well serves as a
production carrier. Attached to the decoration layer 11b via an adhesion promoter layer 25, e.g., a
laminated adhesive layer, is a protective layer 2716he protective layer 27 may be a layer of protective
- 15 - varnish, or else a further, stretched or ungjgiched, polymeric film layer. Here as well the
polymeric film layer may be biaxially or monoaxially stretched. Where the protective layer 27 is
configured as a layer of protective varnish, there is no need for an adhesion promoter layer 25, e.g., a
layer of 5Sqlaminatiigiosimsbe ebeerinshel protectviclayeiid padithizdieeobatioratmybntizb. An option
would be the use.of.ag adheslo pramatgclaver In 1SR Qha@rines opJae ol RIlsfikn laver ob.

In such a casethe ation layer and the adhesiori promoter layer 25 switch their ositions with
one another intfigerauED PR polgmesiatiin angbelyrbtabave saverad ahodcoratidiflayer 11b
may also be appliadh i elsnaris flikmanrtraanpesive st tedbemohsmiiegfiipdayer 9b via the
adhesion promoter layer 25, mor rticularly a layer of laminating adhesive, 16 Claims 1. A label
adapted to be 8%@%J¥osgﬁt&?ﬁ§§‘?ﬁ6\%‘5ﬁﬂéﬁ?§ﬁ§ gcggv%?a%é’e'%%?ﬂter?gnaté gp'i“eaé]?g 54 detached
in a washing lisuashatcatenspretatedt washing temperature from a temperature range between about 50C

apd _about 95C, H}%@Q%QS'}QEJH @ﬁrf,oma of a laminate comprising at least the follqwing layers: a
biaxially stretched polymeric film layer adapted to recontract at the mandated washing temperature, a

printed decorafBndd)esendeXRl adPRISVRAZHIZ oA PETRYIRIS S Y QIRE Y R sIBVE adRlesive layer,
for adhering thedabetdgaribéasrictetrehatatierized in that the polymeric film layer is designed such that

th_e laminate, a{t;[;ng m n%acit%dtquhlng temperature and within a maximum time span of less than 5

minutes, more par'i?ga?afﬁy_ ess than 3 minutes, and with the polymeric film layer being allowed to freely
contract in its tie StRbrEIRg difedayeis adasigasmabemUhntditcBsérianthdbe migtRRftfer from
one another by,/gssihaRRB%amrins knthakihe stietshednolyrectisatiarlaysy iBafushemndesigned in

such a way that the lamjnate, in the two stretching direction the polymerig, film layer, at the
mandated Wasmﬂ@eté’ﬁfa‘é?é%w%%d[‘\% i fﬁien%%xnﬁﬁgm\#ﬁeq éga%ggﬁgfﬁ% @rgc:?lwgété)eﬁnl%nsion of at
least 0.6 1\lI/mmiPard dodégele cbotadttattiols ot kisgicbimgodirections, achieves maximum

degrees of contraction which differ from one another by less than 50%, and in that
the stretched polymeric film layer is, further, designed in such a way that the
laminate, in the two stretching directions of the polymeric film layer, at the
mandated washing iemperature and within the maximum time span, attains a
contraction tension of at least 0.6 N'mm?® and a degree of contraction of at least
0.5%.

2. The label of claim 1, characterized in that _
the polymeric film layer is designed such that the laminate, at the mandated
washing temperature, within the maximum time span, and on free contraction, in
the two stretching directions of the polymeric film layer, achieves maximum
degrees of contraction which are lower than 65%, more particularly lower than
50%.



2. The label of claim 1, characterized in that the polymeric film layer is designed such that the
laminate, at the mandated washing temperature, within the maximum time span, and on free
contraction, in the two stretching directions of theiolymeric film layer, achieves maximum degrees of

contractiog Whiﬁ}i‘e&}%‘?é?%\fecriémq gﬁ?bﬁé%%tgﬁ%gqm%{ower than 50%. 17 3.The label of claim 1 or
|

2, characterized in that the stretched polymeric film layer is designed in such a way that the laminate,
in the two stretdiirfgretieeet crrlvsrarie @myﬁi@ﬁdsfiﬁﬁﬁ@j?éﬁdﬁcﬁw WY FakirfuiAiRRiSpan a) at a

washing tempearaiui aft@9shidgasraei@¥Cceetha panirastioniensien shammimnalhehaRNmum2 and a
degree of contraction of maximally 20% and/or b) at a washing temperature of 70C does not exceed a

contraction ten$ion BH r%aximally 15 N/mm2 and a degree of contraction of maximally 55% and/or c) at
a washing temperature of 80C does not exceed a contraction tension of maximally 18 N/mm2 and a

degree of contrgctiog of Nb%ﬂﬁ?'ﬂ Sufindor 6d) Bl RUASHING 8BS IR QI HD(edRgs sot exceed a

¥,
contraction tension of maximally 20 N/mm2 and a de(%ree,of contraction of maximally 65%. 4.A label

adapted to be m%gér{\lgﬁ@eﬁ'?ﬂ&gﬁ%ﬁcﬁﬁﬁw AR Pl gearsingdly 20%

andfor

b) at a washing temperature of 70°C does not exceed a contraction tension of

maximally 15 N/mm? and a degree of contraction of maximally 55%
and/for

¢} at a washing temperaturé of 80°C does not exceed a contraction tension of

maximally 18 N/mm? and a degree of contraction of maximally 60%
and/or

d) at a washing temperature of 90°C does not exceed a contraction tension of

maximally 20 N/mm?® and a degree of contraction of maximally 65%.

4. A label adapted to be adhered to an article, more particularly a beverage bottle,
and adapted to be detached in a washing liquid at a mandated washing
temperature from a temperature range between about 50°C and about 95°C, the

label being in the form of a laminate comprising at least the following layers:



and adapted to be detached in a washing liquid at a mandated washing temperature from a
temperature range between about 50C and about 95C, the label being in the form of a laminate
comprising at least the following layers: 18 a biatilly stretched polymeric film layer adapted to

recontract at the gppted yashing SR Al o, Priesl deqoration axeyand anadhes've laver.

more particularly a pressure-sensitive adhesive layer, for adhering the label to the article,
characterized WaHAPEHE'PBRfATEIR film layer is designed such that the laminate, at the mandated
washing tempey atie @aecsithitnaapexigndm time span of less than 5 minutes, more particularly less

than 3 minutes, and with th? ap%!ymeric film r%%Yéearﬂt)eia?%alIowed to fr%t\eflé/ %%ﬂtract iq its twp rstretching
N er

. : an adhesive more ) ressure-sen esive layer, ‘o
directions, achieves maximum déegrees of co Faction Which aiftar frorm one SRo Sby less than 50%

and are lower tréieB@thaiadé thihalketisteetched polymeric film layer is, further, designed in such a
way that the lagpinatigsipdhetwgstretching directions of the polymeric film layer, at the mandated
washing temperature and within the maximum time span, attajns a contraction tension otfaeﬁzleast 0.6

N/mrn2 and a H¥ RS HIRREHSt 5t RENIRERUS THIR 18 GRIRRE 3Tr BecRAaS Yz ed in that
the stretched pehgmegadimdayerdsatesigitad ia sucinauwaitieattlae laimesstaham thevtvwastretching
directions of th lymeric film layer ithi imum t SRR ing.temperature
of 60C does noﬁt‘ %%cégﬁrgﬁégmr%t%o@ 'tagn\gic@ %ﬁ%ﬁé%%a%é%/mmz aenﬁg gﬁcriﬁe\g{;%r?eéepo%%é%ntraction of
maximally 1396843W08r 1) ERAMVERMIFG din HardieresBr N e Je AR ceeli Y o iR iMtension of
maximally 12 Nyggragsant caslestesnolaRAt@riofrahneaximadindbYy less than 50% and are

lower than 50%, and in that

the stretched polymeric film layer is, further, designed in such a way that the
laminate, in the two siretching directions of the polymeric fitlm layer, at the
mandated washing temperature and within the maximum time span, attains a
contraction tension of at least 0.6 N/mm? and a degree of contraction of at least
0.5%.

5.  The label of claim 3 or 4, characterized in that
the stretched polymeric film layer is designed in such a way that the laminate, in
the two stretching directions of the polymeric film layer and within the maximum

time span

a) at a washing femperature of 60°C does not exceed a contraction tension of

maximally 3.5 N/mm? and a degree of contraction of maximally 13%
and/or

b) at a washing temperature of 70°C does not exceed a contraction tension of

maximally 12 N/mm? and a degree of contraction of maximally 36%



19 and/or c) at a washing temperature of 80C does not exceed a contraction tension of maximally 18
N/mm2 and a degree of contraction of maximally 46% and/or d) at a washing temperature of 90C
does not exceed a contraction tension of maximaly 20 N/mm2 and a degree of contraction of
maximally 50%.8 gpe label of any of claims 1 to 5, characterized in that the stretched polymeric film
layer is deS|gned In such a way that the laminate, in the two stretching directions of the polymeric film
layer and within the maximum time span a) at a washing temperature of at least 70C does not exceed

a contraction tepsioptef WasNfig et pschadearee T cosl actiexdaid’s @bdl@fctbinalbasmsbfng
temperature of 80C d ﬁ ﬁ} excged ac ntractl?n tenS| n of 8 N/m %g}d a degree of contraction
c

of 2%. 7.The 12581 BF4 Aims egh%eré)ctceor?ztrea tn%ﬁétmt %ea polymeric film layer is

formed of a plastics material based on polyethylene terephthalate (PET) or polyester or polyvinyl
chloride (PVC)@pelystyrene (PS) or polypropylene (PP) or 20 polyethylene (PE) or polylactic acid
(PLA) or cycloolefin copolymer (COC).

d) at a washing temperature of 80°C does not exceed a contraction tension of

maximally 20 N/mm? and a degree of contraction of maximally 50%.

6.  The label of any of claims 1 fo 5, characterized in that
the stretched polymeric film layer is designed in such a way that the laminate, in
the two stretching directions of the polymeric film layer and within the maximum

time span

a} at a washing temperature of at least 70°C does not exceed a contraction

tension of 1.5 N/mm? and a degree of confraction of 4%
and/or

b) at a washing temperature of 80°C does not exceed a confraction tension of

0.8 N/mm? and a degree of contraction of 2%.

7. The label of any of claims 1 to 6, characterized in that
the stretched polymeric fiim layer is formed of a plastics material based on
polyethylene terephthalate (PET) or polyester or polyvinyl chloride (PVC) or
polystyrene (PS) or polypropylene (PP) or



8. The label of any of claims 1 to 7, characterized in that the stretched polymeric film layer has an
elasticity modulus of at least 2500 MPa. 9. The label of any of claims 1 to 8, characterized in that the
stretched polymeric film layer is a layer constitue@0of a film composite layer, in particular a laminate

composite laye ! gg%g?g d,comp9sH elei hebhm & ge {yer comprises at least
one further poléﬁeer?c film1 SE%G? prBWagfy anu '[Nr%%ch or a mon%%% or blgzlally stretched

polymeric film layer which contracts on exposure to heat. 10. The label of any of claims 1 to 9,
characterged imﬁ@a@gbﬁoadhﬁaw@dwgn i fpraedLeiaipalyimeraimore particularly of a crosslinking

polymer, and i 0|neq%ada nterlaé/ﬁr%ecro%sllgléwglIamlnatln h%§|vgjé%{1 te. 11. The

. mer] a¥ ticH %
label of claim 10,”character -l AR nter ayer compri LS To- component po yure ane adhesive

as its base substance 12. The label of claim 10 or 11, characterized in that the adhesive layer

compriseg as itsRassep P s RMRINese nblish s adaptarkio be excited to crosslinking by

radiation, more particularly by ultraviglet light. 13. The label of any of claims 1 to 12, characterized in

that the polyméh?: ?ﬁfrﬁtﬁﬁéP%*%Bﬁﬁﬁ&é@h’%é%éd%h?%& H:@”fﬁ%(t"étf - 3?1‘8%%”‘6&?%8& tecoration
layer is disposeaietiee @ndminpta noepoditenltage canddeeiadizesicentaysie 12el AvAdreitatbel of any of

claims 1 to 12’fﬁnlaﬁamsgﬁ?éjlg%b%mprises at least one further polymeric film layer, preferably
an unstretched or a monocaxially or biaxially stretched polymeric film layer which

contracts on exposure to heat.

10. The label of any of claims 1 to 9, characterized in that 7
the adhesive layer is formed of a polymer, more particularly of a crosslinking
polymer, and is joined via an intertayer of crosslinking laminating adhesive to the

laminate.

11.  The label of claim 10, characterized in that
the interlayer comprises two-component polyurethane adhesive as its base

substance.

12. The label of claim 10 or 11, characterized in that
the adhesive layer comprises as its base substance an adhesive which is adapted

to be excited to crosslinking by radiation, more particuiarly by ultraviolet light,

13. The label of any of claims 1 to 12, characterized in that
the polymeric film layer is composed of transparent plastics material, and the
printed decoration layer is disposed between the polymeric film layer and the

adhesive layer.



the decoration layer and the adhesive layer are disposed on opposite sides of the stretched polymeric
film layer, and the decoration layer is disposed between the stretched polymeric film layer and a
protective layer. 15. The label of claim 14, charadt&rized in that the polymeric layer is designed as a

protectiveE )éar %II% Ilggg( &raz?]? gf%%me{igofq@ layeLmare payticilarly as a monoaxially stretched,
a h

preferably biaxially stretched, polymeric film layer which is adapted to contract on exposure to heat.

16. A containelPriéReOFaIER (RAY 2B Ve ragReBlRI LY S5 HiS PRSP APRASIR I Bt%tlaims 1 to
15 is adhered tartheneaniaineerikriikh nagthodmf adhasog atitabelyer 4 disicesdnosaveartitarly a

beverage bottle, a ?hd taching. the label from the article % ein the label is adapted to be adhered to
the article and%r?#: eéje o??%moefgg gnrﬁ?ﬁg é%%aa?ﬁggéiyﬁﬁ %{iwing layers: -a biaxially stretched

polymeric film layer which recontracts when exposed to heat, a printed decoration layer, and an

adhesive {gyerwhiclhis adhssivestataesiticiedwhegin the label is adhered by its adhesive layer to
the article, and is treated, for the gur ose of detachmegt of the lahel, with a Wast?irrl]gelri. Lﬁpl which has a
t

mandated washin g EMEEFARNY i B55'PSHB S REURCLERPELE SYFabobi G50 EIRKAA the
polymeric film layer, recontradtsutarty, #s sordoimgx@igrsbetesethepmibediveiorda ipfaelcdidesive layer,

characterized i i hepalues i (eyesin desianerbeyeh bablirgsiasie. o the mandated

washing temperature and within a maximum time span of 22 less than 5 minutes, more particularly
less than 3 minutes, and with the polymeric film layer being allowed to freely contract in its two
stretchingi diretioasianstracie priessdnan 66%6rdnepbatitylandpdesiztian 6%, and the degrees of

contraction in the o SUeehind. AHegns WIRIHLA QREISNSHAY ess than 50%,

17. A method of adhering a label to an article, more particularly a beverage bottle, and
detaching the label from the article, wherein the label is adapted to be adhered to
the article and is in the form of a laminate with at least the following layers:

- a biaxially stretched polymeric film layer which recontracts when exposed to
heat,

- a printed decoration layer, and

- an adhesive layer which is adhesive to the article,

wherein the label is adhered by its adhesive layer to the article, and is treated, for
the purpose of detachment of the label, with a washing liquid which has a
mandated washing temperature in the range between about 50°C and about 95°C,
such that the polymeric film layer reconiracts and, in so doing, overcomes the
adhesive force of the adhesive layer,

characterized in that

the polymeric fitm layer is designed such that the laminate, at the mandated

washing temperature and within a maximum time span of



and in that the polymeric film layer is, further, designed in such a way that the laminate, in the two
stretching directions, at the mandated washing temperature and within the maximum time span,
attains a contraction tension of at least O. 6 N/mm22and a degree of contraction of at least 0.5%. 18.

The method of g7 sGharagterizsdl et il Ralietie Smawsy s desianed oyebig way that

the laminate, in the two stretching directions of the polymeric film layer and within the’maximum time

span a) ata vvfélgfhiﬁéefe?ﬁﬁ&éﬂﬁ’r‘éeéff@d@%ﬂtﬁ@W@kﬁé@d@%%ﬁ%ﬁt%%@ﬂ%%ﬁ%ﬁFﬁ%llIy 3.5

N/mm2 and a dggeee pkecrrachofaicmnaxinaiys208n, soee partlcularly of maximally 13% and/or b)
at a washing temgetlhature of 7OC does not exceet-g a contrgpg; n ten .of mgﬁ%ﬁllg 15 N/mm2 more

particularly of mammally%ﬁﬁfmmffn%r (fﬁoﬁegree of contrac |on 0 r??acf%]glly more. partlcularly

of maximally 3e9&dedkut legsdhanvdhing temperature of 80C does not exceed a contraction tension of

maximally 18 Njqam? #ad &Eeeipeaicantrasianof madmalbs Rk m%@oaaéti%mwa@fmaxima"y
46% -23 - and(or d)ata Wash%%tem%%rature of 90C dges not excee %ntractlon tension of

maximally 20 NI &N §eyR & 67 CORF LR OPtnakifa Iy BERe 8@ WS GRS B-Faximally

50%. and within the maximum time span, attains a contractnon tension of at least

0.6 N/'mm? and a degree of contraction of at least 0.5%.

18. The method of claim 17, characterized in that
the polymeric film layer is designed in such a way that the laminate, in the two

stretching directions of the polymeric film layer and within the maximum time span

a) at a washing temperature of 60°C does not exceed a contraction tension of
maximally 3.5 N'mm? and a degree of contraction of maximally 20%, more

particularly of maximally 13%

and/or

b) at a washing temperature of 70°C does not exceed a contraction tension of
maximally 15 N/mm? more particularly of maximally 12 N/mm?, and a degree of
contraction of maximally 55%, more particularly of maximally 36%

and/or

c} at a washing temperature of 80°C does not exceed a contraction tension of

maximally 18 N/mm? and a degree of contraction of maximally 60%, more

particularly of maximally 46%
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andjor

d) ata washing temperature of 80°C does not exceed a contraction
tension of maximally 20 N/'mm? and a degree of confraction of
maximally 65%, more particularly of maximally 50%.



