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Transfer |abel, conprising a backing |ayer and a transfer | ayer,

cont ai ner conprising such a transfer |ayer and nethod of renpving a
transfer layer froma container. 5 Background of the invention
The inventi o3 ¥P&%s to a transfer label cdnprising a back| r‘Fg"NL"”“"“‘?ayer
and a transfer |layer rel easably attached_thereto, I C
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cont ai ner. The conteAnet @onptiséng chelh es ttansfex davern aad methed)af tde@ayimg 20 a 10
plastic crate, oML SIN0: $46R Acbh@ister layer and to a nmethod of

renovi ng such a transfer |ayer froma container. It is known
in the packaging technol ogy art to | abel containers such as plastic
crates by mproviding m nd g dnysntdement i nage by a silk screen

method. Such labels ﬁLf ﬁ-rveﬂtiangPéﬂétQHr@bé Gcrﬁhékle%hlayei h:JmlS@xslﬁg a bséxufnbr ee
color availability. This techni que however off % rs,
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not flexible inayés cabidel detatbeddven ghethickinghdapestdrotraster to a mar ket

strat egi es Iea H&Lﬁ& gkg%b&vﬁ%oausssrafat@%el@ksnwihaé,, iR hrticular 4RN4S
to show signs wear ter about four tri

r vabl e
inks are 1% be P&p?ﬁ‘ice‘EFattS (OPPELFIPR FHFRSA £ E"Lsrfﬁ’f dayer and §g 2 J‘e&?‘gng
printing or a trempdngpiichtia gagsfecckwyer tfyemiakentzaner.t 0 be applied in

the bottling plant, gUEDH 1ASwR ;hrwackamﬂeéﬁm&ﬁa&i Qo label denehindes
Wth respect to re

t t
of crate washers¥ch %ﬁzpl:%ﬁlég\%f'ﬁépsbgy (ﬂrgg'cﬁa"f?gcf' f‘ﬁn'trﬁg"‘(ﬁ%gﬁlpﬁém%eﬂﬁli&aﬁg‘i’y a
and in this wa;sztbrucaae'mae%mﬂhesushal@etasﬁéwsa HRahly duneble firdshpast tyo

applicatiof is gy mrtesdeolamvayiahaﬂ;af P0G LOURRIGRIHbWRS: Dekdis QEnstRACE
and | ong storage tinmes prior to secaond. wa of

| abel | i ng cont &°HheASs Eﬁ?ﬁnﬁﬁsé‘&%“&?‘tlgﬁ@gﬁfﬁ nhal othex 1ab211355 Folnif

offer, is not flexible in its ability to have graphic changes to meet

market strategies leading to large inventories of obsolete units, and
tends to show signs of wear after about four trips.

20 When removable inks are to be applied to re-usable plastic crates
by a screen printing or a tampon printing process, the inks have to be
applied in the bottling plant, such as a brewery, which may lead to
problems with respect to registration. Upon removal from the crates by
means of crate washers, the inks will be dissolved in the washing liquid

25 and in this way confaminate the crate washers. Furthermore the speed of
application is limited, and curing of the inks requires a lot of space
and long storage times prior to delivery.

A second way of labelling containers encompasses gluing printed
paper labels to containers such as plastic crates or bottles at the time

30 of filling and sealing. This type of labels however offer little
resistance to label damage from handling and exposure to moisture
(wrinkling). Furthermore, paper labels are difficult to remove from
crates, and tend to clog the crate washers available today. Upon femoval
of paper labels from plastic crates, a glue residue may be left on the

35 crates.

A third technique for labelling containers, in particular glass
bottles is based on the principles as described in WO 90/05088. In this.
publication, a method of labelling bottles is described which provides a
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20 It is another object of the present invention to providé a

transfer label with an attractive appearance, which can be printed in a
large variety of designs and colours and which can be removed from the
container in an environmentally friendly manner.
It is a further object to provide a returnable crate system which
25 can be provided with attractive labels, that can be easily and
| economically be removed and re-applied. The labels should be applied and
removed at relatively high speeds.

Summary of the invention
These and other objects are achieved by the transfer label

30 according to the present invention which is characterized in that the

' transfer layer, after attachment to a container and under turbulent
soaking conditions in an aqueous liquid of a temperature not more than
100°cC, preferabiy not more than 70 °C, breaks up in at least 4 parts,
each part not smaller than 5 micrometers and is detached from the

35 container within a soaking time of.not more than 10 minutes, preferably
not more than 20 seconds. Surprisingly it was found that the
advantageous properties of good adherence of the transfer layer to the

container during storage and use, and easy removability for re-labelling
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20 It is another object of the present invention to'proviQe a
transfer label with an attractive appearance, which can be printed in a
| arge variety of designs and colours and which can be renoved fromthe

container in an environnmentally friendly manner. It is a
further obj ecWO®3#bvide a returnabl e cratessystem whi ch 25PCT/NES1/90138
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to the - conrhreaz-aRbORREL B for BRReRe. s Sl E o020 A

re-1 abel | i'fg from the soak.'q@ g:ﬂpggggyy a simple sieving process without the labels
PCT/ NL97/ 00138 gissolvingPik Rﬁs%alﬁﬁig Eéﬁi(:'i&?d Hb?ébba{bek&ﬁixﬁlﬂ:.&f( @2kendPwash
during soaking l I,ssol ving..n aki.n
solution. Wt ho%‘(f)lr;{’(1 3%%@3_‘% %6 ?)nd BH 58 tg the su r°Lg'df"F?eo? &é'ﬁﬁposed
that the breaki Mp"%ﬁtst%’é be preYentedgyer dur| ng rem)val
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Hereby it is prevented that the contaxnets are discoloured by the inks.

Furthermore, the ink levels in the wash solution remain low enough to
not effect the aerobic and anaerobic treatment in the waste water
treatment plants. The low concentrations of inks in the wash water
20 prevent accumulation of metals in the sludge of the waste water
treatment plants, such that this sludge will not have to be treated as
chemical waste under government regulations.
Surprisingly it was found that the transfer labels which break up
into pieces in the soaking solution according to the present invention
25 can be very rapidly removed uéing conventional crate washing apparatus,
which normally is used to remove dirt and/or paper labels from re-usable
plastic crates for containing b&ttles. A transfer label according to the
present invention can for instance be removed from a plastic crate
within ten (10) seconds, compared to a removal time of several minutes
30 or more for conventional paper labels. Still the adherence of the
transfer label according to the invention to a container, preferably to
a re-usable plastic crate for bottles during in-use conditions and its
scratch resistance are very good compared to conventional paper labels.
~ Although it is preferred to use the transfer layer according to
35 the present invention on re-usable plastic crates, the label can also be
used in combination with plastic bottles, such as PET-bottles, plastic
food trays, glass bottles and the like.

A preferred transfer label according to the present invention



the | abel fromthe container. Hereby a very rapid renoval of the | abel
fromthe container is achieved at nodest tenperatures. As the | abel
disintegrates into smaller fragnments, these fragnents can be renoved 10
fromthe soaking solution by a sinple sieving process w thout the | abels
di ssol vi ng WestR®9Itoaki ng sol uti on. Herebygno contam nati orceiNLstysersgsh
solution occurs, and effluents to the surroundi ngs of ink and other

| abel parts cesmploesqsr evienhefbr layer which is pEridablie ifbe thel séakihy aliqRidsCess,
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ten (10) secopsmtraxedysy ¢dr tmseaxrcenn\nab%tnmsmusmerahlmmw&naoa or
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present invention on re-usable plastic crates, can a
used in conbi PEACEYPaRARgssplefs: Framy Bt} Mertter & ﬁ°§§i“PE‘I”t?oPﬂ"§§“ ‘pF"a’E’cth
food trays, garssss ihttessiandtehat| 2Ke. A preferred transfer

| abel aggordi ng t oz} he rREGSe UmbbBikeAt | N the transfer label according to the
present invention, the ink pattern is discontinuous such that areas of
reduced thickness are formed in the transfer layer. In the washing
process, these areas of reduced thickness, for instance between separate
zones of the ink pattern, can form natural lines of weakening such that
25 break-up of the label in these areas can more easily occur.

' | The transfer layer preferably comprises an adhesive layer, the
tack of which is at least reduced by contact with the soaking liquid.
According to a preferred embodiment, the adhesive is dissolved by the
soaking liguid. Preferably this adhesive layer is discontinuocus and is

30 printed in register with the ink pattern.
A suitable transfer label has a transfer layer with a thickness
of not more than 30 micrometers, preferably not more than 20
micrometers.
The adhesive layer lay down weiéht is not higher than 10 g/m?,
35 preferably around 3-6 g/m@. These weights provide good adhering of the
label during use and allow for break-up of the label in parts during the
wash process.

In one embodiment the labels according to the invention are
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conprises a transfer layer which is perneable for the soaking |iquids.

Wth "perneable” it is nmeant that a transfer |ayer has a water upt ake
val ue after 3 hours between 0.0 and 100 g/nferr], preferably about 5
g/merr], in WR%P52 room tenperature. Sucls | abel s have a WRFTENLY7H8BEr 5
transm ssion rate between 50 and 750 9/nferr], preferably about 600 g/ ng
after 24 hours eeRligditer refurpaldm qrakper Akg need for returnable crphes if s firect
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formed in the tFashipgstphineyvithpcleping, sifesgper contajper;belov § Bty cas of
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the label in these areas can nore easi K occur. e transfer
| ayer pref er abl §06RMT H8e Pigepsaah &8p \R¥OkeR 8P labpls. The sipvesyarg PoFiadhcaldyat
| east reduced byleaned ao8 thet Inbehcpiecek ang rlemopeddfrom the sievesrdff the iwasking

preferred e”bOdEfQiﬁBn. t he adhesive is dissolved by the soaki ng
liquid. Preferably this adhesive |ayer is discontinuous and is 30
printed in register RFFFIEMeLP FKP Epdy embodiment a transparent PIptectiveinst er

| abel has 28 tr anefesr ldyayeis attakhed bheér knessansfer layer upon or after attaching

the transfer layer to the container. This cover layer or coating
improves the resistance of the label against environmental influences
without impairing its break-up properties during wash conditions. A
preferred material for the protective coating is compatible with the

25 material of the ink used in the transfer layer. More preferably all
materials, adhesive, ink and protective coafing are based on acrylate
polymers. In order to improve the durability of the label further,
without impairing its break-up properties during wash conditions, one or
more heat treatments may be given after application of the label to

30 cause a shrinking of at least parts of the transfer layer, to provide a
coalescence of the materials of the various layers. This results in an
improved service life without deteriorating the wash-off behaviour of
the transfer layer.

A label according to the present invention that combines

35 sufficient durability during storage and use with quick and economic
removal has preferably been heat treated after application to the
container at a temperature between 40°C and 100°C, preferably between
50°C and 90°C.



of not nore than 30 mcroneters, preferably not nore than 20

m cr onet ers. The adhesive layer |lay down wei ght is not higher
than 10 g/ n2, 35 preferably around 3-6 g/ nR2. These wei ghts provide good
adhering of the | abel during use and allow for break-up of the |abel
In parts duwowg/asi wash process. 6 | N onecembsfiodsnt the
| abel s according to the invention are WO 97/ 35291

5 By mmwémas&g the compaipidnesk tRe rabelr,nekd esé; o3t £S.
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be renoved af ReCratd s ré urne |ng
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washi ng station, a
pref erably bePﬁWtf%msg)Sg g’gggﬁ E"Fﬁ? eractjjﬁ%s eluosv"%o?)‘?‘ errw%rg nerl":'?tbl y 15
bel ow 70 C. Thetiyeted rtgrwhuﬁdeﬂt#@rp@?ﬁé@?lﬁhr%g‘??%‘%ﬁ%v@lm'@ﬁve:
c:)l I eczI S tge Gh@lfiﬁg ket e bs Gligs ﬂths:hﬂbeidS usd 20h¢Ui0ME That Cap Vei atiicadday
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: proiectlﬁﬁe sonic treatment.
A preferred adhesive has a low tack temperature, prefe;ably
between 60°C and 90°C, more preferably between 80°C and 90°C. Instead of
a separate layer of adhesive it is also possible to use in the transfer
layer an ink which in itself has adhesive properties upon activation.
20

Brief description of the drawings
Embodiments of a transfer label and a washing method according to

the invention will be described hereafter in detail with reference to
the accompanying drawings. In the drawings:
25 Figure 1 shows a heat transfer label according to the invention,
Figure 2 shows a washing device for removal of a transfer layer
according to the present invention from a container, in particular from
a plastic crate.
Figure 3 shows a cross-sectional view of the washing device
30 according to figure 2 along the line III-III.
Figures 4-B show various embodiments of the transfer layer of a
transfer label according to the present invention,
Figure 9 schematically shows a method of applying the transfer
layer according to the present invention, to a returnable crate, and
35 Figures 10 and 11 graphically show the removal time of a transfer
layer at different post heat temperatures without a wax cover layer and
with a wax cover layer respectively.

The preferred embodiment of the label according to the present



20 cover layer is attached over the transfer |ayer upon or after

attachi ng the transfer layer to the container. This cover |ayer or
coating i nproves the resistance of the | abel against environnent al
i nfl uences hout inpairing its break-up properties duri wash
condi tions. Awogmﬂapreferred material for fhe protective c I&T (’ﬂ%’”ﬁ’g”
conpati ble with the 25 material of the ink used in the transfer |ayer.
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deteriorating the wa ff behavi our he transf er layer.
A | abel accordi f3* ?‘63{% i} ge: tﬁ“ﬁ\fé?ﬂl Ton™® H‘QF PSR ERe dgvention ki 45 ent
durability duri slicboe atictans applied bh tipei timeaof fétowmanufacture. aAlewheal has

preferably beenphgabqgtingaldr ot & r%gpééeﬁeéd @y ilé}e;:gﬁ:e numerafqnt@&%&iin Lo

rably between
gce)gp erat u.r1% bet V\ll?ee r]].véfolgcg?ag%zégg err acit I;:gquexremen%s the ink mpterials may be as

PCT/ NL97/ 00138 many as five 5 difBierestr ebliurg irelose tarngorehkaye@ap Gdné i cEnNwitticht he

treathent Eset Sy Sariey, aRAALACH B § A inhorueo D, TaIUETSF b o
reat men ea ea

the transfer ﬂé‘ gggﬁlbéfﬂ‘?“p of “Wﬁ’?‘ A@’gp&;ﬁ % tﬁ@%@‘l‘%ﬁ’ﬁlﬁeaﬂur! ng

washi ng. 5 dependinghen $k clabebledofurfiace aviiéonmiby tandbeigidity bh tadheri ng

t he | abel 15 col@@ferd BeingC1r4t@iig@d ner surface will influence the wash-off

properties. Upon application, all of the printed materials are transferred

from the silicone release coated film substrate 1. The transfer layer is
hence formed by layers 3, 4, 5 and 6. The printed ink materials are
urethane, vinyl or acrylic resin based, coloured with temperature and

20 ultra violet stable pigments. In the case of white ink, titanium dioxide
is the pigment of choice. Pigment'particle size ranges from three {(3) to
five (5) p. The printed adhesive is a water borne organic material with
an initial tack temperature of 185°F (85°C). This initial tack
temperature is very important to the plastic labelling process because

25 it determines the required plastic surface temperature at the time of
transfer. In case the particular plastic container being labelled is a
returnable crate for bottles there is no support of the inside surfacé.
Hence it is desired to maintain the plastic of the crate below 200°F
(93°C) to avoid distortion of the surface by reaching its point of

30 deformation Quring the label transfer.

Figure 2 shows a schematic side view of a crate washing apparatus
for removing the transfer layers according to the present inventiqn from
crates 12 that are supplied to the crate washer 10 via a transport
conveyor 11. Crates 12 are first transported to pre-rinsing station 13

35 and sprayed with a pre-rinsing solution which is applied from a numbexr
of nozzles 14 located above and below the transport conveyor 11. The
speed of the conveyor 11 is such that the dwell time of the crate 12 in

the pre-rinsing station is between 6 and 8 seconds. The temperature of



The adhesive nust have been activated prior to or during application of
the transfer layer to the container. An easy and generally preferred

nmet hod of applying the inage is through the use of heat activatable 10
adhesi ves that have been applied to the image in the formof a reverse
printed | absOo9m@semr net hods include the uge of adhesive t pair/ddfodiss
activated through radi ati on, chem cals, electron-beam mcro-wave, W
and the |ike. the pre-sfinze gpaasidnl £s 160°ClS ehadhesdivnes sohation preeratiyi vat ed

t hr ough photociom',xtiisgé 1208, ss N kb Mee s §NZYy MRt i ¢ action, pressure or ultra- 15
soni c treatnent. A preferred adhesive has a | ow tack

temperat ure, pref er’bey passing Huopghs theFrerripsing,gtaygpea i3y Cthaygrates are

p][ ef gLab! y betwesspo lBrEHdetiﬁdoG_ngjs&Hl[iﬁé rét_@tidnﬂ‘ﬁi easl d)]fiownwardlyasﬁﬁﬁé\&at e | aier
of adhesiye it i e in transf.er . ayer. an in
which in3t seFFé‘fs{é’g E"Sﬁgiﬁ’éep‘l“?s%%r {To okl dFL A0S eare i ehEUEhE B
descri pti on oftdHend=skptngen 10 and 40 sec Inlithe rieakifg atatignsfthe drabe|

and a washi ng igBidapletRte Gublhéxel (and a soakiigy ko1weidn 98 »echicudedesh rinaed
hereafter in %gélalnlg g@au:'or[ qlgfbrdvﬁ?%a%ft gﬁ] nozzlestg)sef:g %%8&@ %ﬂl\.{hlqu%g:‘s%\é\%{é%? . AN

the draw ngs: . ows a heat transfer di ng
to the invent icepfditions. Figure 2 shows a washi ng device for renoval

of a trassfer | ayerrhe turbulemeCsdalling cbﬁir:t&spﬁﬁsﬁai inByaiei gi1bdom a
container, in r L A J ' . Figure 3
RS bl oo Il ASkL BEALG) 15 v,y gopgie,

shows a cross-sectional ~viey d
figure 2 al on@tth&®te € §9 pi/by for a total volume of;thg soaking sehuiion0f 5.

enbodi ment s ofrttizeikpeaBaitc thata¥hé tRhnsFer layers bfétohElethDp om0t fin thd O
t he present i WeT . i gu 9. s¢chematically shows a neghod
of applyi ng t%é&{%aﬁis]fl gthe ?of‘hn?_és%*r:"ogc{:%rﬁ’l‘%%u?gg f fe “presen iv'\’?ﬁ%é’ﬁ't Wh,
to a retl nabrFEatesat chrapaiming pieces would,gwhensdnipda mfhere fimply talthy show
the renoval ticp#tesf§ar E6:8h Qindesired cohBimihationCof tRE Athtd @GLedreat

tenper at[ ures wit ho%o:?‘ t‘ﬁ@xscﬁ%lg SL§¥S£ 'ﬁndthe cr. tes. thtfx%P%%g(rt%gv\Te:L L)’?é/er .
respectively. - preferréed embodi nent o |"abel™ accor di ng
to the [)reseﬂ1ppmardly sloping conveyor track 17 to an after-rinse station 18. The

after-rinse solution may comprise water at a temperature of 30°C. The
20 dwell time of the crates in the after-rinse station 18 is between 6 and
13 seconds.
. Connected to each rinsing station 13, 18 and to the soaking
station 15 are sieving sections 20, 21 and 22. Each sieving section
comprises a rotating belt sieve 23, 24, 25, which are driven by motors
25 26, 27, 28 respectively. Pumps 29, 30 and 31 draw the rinsing liquid and
' the soaking liquid from each perspective station through the rotating
sieve belts 23, 24, 25 a rate of for instance 60 m3/h. The sieved
liquids are recirculated back to nozzles 14 and 19 in the pre-rinse and
after-rinse stations 13, 18 respectively and to the soaking station 15.
30 Figure 3 shows a cross-sectional view along the lines III-III of
figure 2. It can be seen that the sieve belt 24 is rotated around two
rollers 37, 38. The top end of the sieve belt 24 extends above the level
. of the soaking liquid in the soaking'statioﬁ 15. The sieve belt 24
comprises a dual layer belt-like sieving element with a mesh size of 2
35 millimetres. During operation it is important to continuously rotate the
sieve belt 24 to prevent the label pieces from the transfer layers that
break up into pieces in the soaking station 15, from clogging the sieve

belt. A spraying nozzle 39 cleans the surface of the belt-like sieving



WD 97/ 35291 7 PCT/ NL97/ 00138
i nvention will be described first with references to Figure 1 which

shows the transfer | abel positioned for application. The |abel is
printed on a backi n? | ayer, formed by a filmsubstrate 1 which rra¥
any thin fil nYOBI®5%h the case described is %ol ypropyl ene ofP TN /gox:s%
t hi ckness. 3 is an acréllc coating which na

or .
dependi ng on t heleBepEs hd‘i%l}?réés‘tﬂe YHETT 99 AHaVEFT aBF% reTvegnnggle gaepts
mat eri al whi ch sfnicsllckeed ihm tollastidre compmetmEntti 4 | nvention it is

silicone which is apE&'»Fag ?Ju&%a&'aﬂ%a?} e&fiéﬁﬂ@%ﬁ&ﬁ&%ﬁelaﬂlh ﬁr.laﬁ crates

printed ink materi al repr esent ed ref erence nungr CLS on, 10
Phe | abel | or aphi &4 aaRhBlad Py pores 0 FLABRE-SorHaon A8 F BFF-525 40, HEion

many as fise 5 ahd fthe apakingl Statson NSorkewevermDite ik Alee possihle of apdliych pre-
may over | ay ano{:{%rtmeré ?Mr@af %RE@%ﬁQtlaB@Ps (an.c'raﬁ/:ﬁ Eﬁt fi%héﬁ V.?atteowasher

i ndi cate the bui hesive from.0

dependi ng on t h&%4 élb‘éf}! ackss be Befken, fhe d‘r‘ﬁ?]t ﬁrh‘?fdt? FQFH' f‘?‘l'o f‘hT ﬁéa"fs"as"e’
cont ai ner bei ngrémhestande, a surface activelUponwpongt roube Gipraydd omifo theccpeteat ed

materials are t ﬁf‘%g?r%ﬁgenmg to. EHeOE}Jthwa%'hLi- aQ@nert’ ek %@&9 pSQﬁtbQQ tfo' &
substrate 1. The trans | ayer hence orrred a ers

and 6. The'%ri nPlel‘}ﬂl‘en%ﬁtéﬁ%ﬁ §f ghemical cogpasifigp wh aﬁfﬁc;‘fﬁ‘% the
resin based, cohmﬂleﬂrmtttb emimyeimtioutlse gnake2@asher 0L r In vuazh etcaseail] way be

pigments. In thg,cagf @b a@@ dftel byt id 3RL WREH QEdde 10, instebd o&mmpl gment

of choice. Pignent particle size ranges fromthree (3) to five (5)
[err]. The prinp¥BlifmESid°Rs a water borne organic material with
an initial tack tenpeigqirer& sbbwd 85tmmnsiér (85leacdoBlingTin she mresemt t ack

tenperaturg i s Yerhel S QbdpRitirdgCa ([daerflA5E4 6adiBNG! layDY 4B RzRES bpeﬁause 25
It determnes the required plastic surf ace terrperature at the t

transfer. |n cai®stRee Ba?‘f‘ﬂ'ﬁ’u’r &Pich BelyProRgsPe ifidy- Be?ﬂ@c‘?“&bﬁﬂeéff |1§"’:f 49
returnabl e crat ésfloratedt éri ¢be tdagrieri tayer 48ippwrthe Gfilidrme| Jayedd9sa rtiransfer

Hence it is deshigd i@ ;gﬁaﬂa&aa %ia@cmﬁm Q04 tto{aecoaeﬁtxﬁabcehm@@o[err] F

93[err]C) to avold distp on o hi t 0
((jef E)r ma.][ i Ln dur Fﬂbt%%’sl :dBﬁe a*?a%%’f &bost'ij:om conta:.¥mexs: %Y&gr 34 po a%xes S]fve

schemati c 29 de ¥ayemw B. a crate washi ng apparat us
Upon attachment of the transfer layer 50 to a conta;ner, the

carrier layer 48 and the silicone layer 49 are removed under application
of heat and pressure. The adhesive layer 54 bonds the transfer layer 50
to an underlying container surface, and the 6utwardly facing layer is
25 formed by the top containment layer 51.
The label carrier 48 which is provided with the electron beam-
cured silicon layer 49 can be for instance a polypropylene film of 1-3
mil thickness as supplied by Mobil Chemical, Films Division, Rochester,
New York. Prior to printing of the top containment layer 51, onto the
30  silicone layer 49, the silicone surface must be corcna treated. A corona
treatment will allow uniform wetting of the print materials and still
allow for releaée of the transfer layer 50. Preferably the corona
treatment is applied to the carrier layer 48 and silicone layer 49
shortly before the first print of the top containment layer 51 is
35 applied. A target treatment level should be approximately 30% of 3.5 kW.
puring handling of the silicone-coated carrier layer 48, care is
taken not to scratch the silicone layer 49. Scratching the silicone

layer 49 would allow the top containment layer 51 to contact and adhere



for renoving the transfer |ayers according to the present invention from
crates 12 that are supplied to the crate washer 10 via a transport
conveyor 11. Crates 12 are first transported to pre-rinsing station 13 35
and sprayed with a pre-rinsing solution which is applied froma nunber

of nozzl es 1WOI%B@sMWed above and bel ow t he typansport conveyolpckNLIbI 38
speed of the conveyor 11 is such that the dwell tine of the crate 12 in

t he pre-rinsintp thatindariyind qioleeopdlaeds s ¢€ ahilch wiil hévarabn G feckf the
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£ £ the t fer 1 50 & 11 i
the pre-rinse soﬁnﬁt?ror‘l, |5360 agrsrTr alﬁ ré'wrullgnsa 5 tt:Jtcl‘non preferably

conprises a 0.5% Na&he SOPLRP pinment layer 5 congf $tsy f%é&ﬁ?@cﬁ fourpignented
pre-rinsing stiik,ofnd Bas tdeeemmlafeetaces. Firstly tntaﬂ?.:perd:edrédﬁxesl(ﬂatar soaki ng

station 15 viag,g, feq;)m\g@rﬂkxt? Oﬂkci&glyﬁxg 1&?9}&05‘2 1§s QIhet g%tegogl,ve riméed40

The dwel |l tinme of crate In
seconds. |n theidegakhapgthe H‘P"reﬁﬁy"’tghé“’blla?%‘ 52 it f°‘i‘"§ Pﬁi’ﬁp‘P%tﬂel SpvedeRter ged
and a soaki ng wdkhttokalis stamunds)(the etblbtrddhenk layer 530l tigradstl the tdd Dy

neans of nozzl @é:téﬁmteﬂlé K ngﬁ? s UHH&&&% aSOZHE Bllnt med:.ulr %%g\gé.erni B i Qna

The turbul ent soa Itions may for Instance Inc
recircul ating 'E}f?esi'}r‘(‘fﬁf‘?i releAse ﬂgfgs%lkﬁ‘-‘ngﬂset laveg ot 63 \Mexy t HpoRkRnE| b the
at a rateoof 6&verhEX tkaksfesabidityiosl theolaba add khﬁxlaqsé(haﬂlﬁelw hoﬁbzgfnt5

or ] gl be bR AR, L%e LRl AOSAET LA AL 6T el

renoved fromt I'n t esoakln
pi eces remai ni fARtBiPmERt 1f5°" 51CF'HFe§aY°Su%*h fF%‘fréE rﬁ#‘:‘@“‘lﬂleééé‘dvmleﬂmen
dri ed, adhere hirthéynoke thieetop contatimentsSlayed dust Bellry Besde Plinting the.

contam nation Qf . L grﬁ.;kelmgf &£ ®hereon. From t he soaking station
15, the crat es are transg'é‘ via the Ewardl)é sl opi ng conveyor
track 17'%0 an aft ePEteFnREnting B tPB copfainment layer 51 onto the release

layer 49, an optimum peel force of 100 g or less should be measured on
the press in a standard tape peel test. Within five hours after

application, the peel force of the top containment layer will be about
60% less, or 40 g. With the sﬁecified peel force, the containment layer

20 51 should be removed completely. A suitable material for the top
containment layer 51 is available froﬁ Environmental Inks and Coatings,
Morganton, North Carclina under type number 1304.

Examples of a preferred ink for the ink layer 52 include a
waterborne organic as available from Environmental Inks and Coatings,

25 Morganton, North Carclina under type number Aqua BW EH-31721, EH 53016,

‘ EH 90967. These inks have a high stability even at temperatures over
200°C without discoloration or loss of adhesion.
The bottom containment layer 53 provides a strong interface
Between the adhesive layer 54 and the coloured ink layer 52. 1t is .

30 formulated to chemically anchor to the ink and provide excellent wetting
and bounding of the adhesive layer. The bottom containment layer 53
attaches outside the ink layer 52 to the top containment layer 51 such
that a closed envelope is formed around the ink layer 52. A suitable
material for the bottom containment layer 53 is available from

35 Environmental Inks and Coatings under type number 1189.

The adhesive layer 54 can be formed by a waterborne organic
material which is printed in a number of consecutive flexographic

stations such as three statiohs, or can be floodcoated on a single



after-rinse solution may conprise water at a tenperature of 30[err]C The

20 dwel | time of the crates in the after-rinse station 18 is between 6
and 13 seconds. Connected to each rinsing station 13,
18 and to thewgpdigsig station 15 are sjeving sec_tionsé%q_ and 22.
Each sieving section conprises a rot at’i ng belt sieve 111!2%7}002%?

which are drive A QLS . - ectively.. Pumps 29, 30 and
31 draw the ri nsr; F%yl?ﬁ?qﬁ{ed?%%a“e %gyertz%e %ga%%ﬁlt}ﬁ %ﬁiulllaxfbﬁoﬁqr%é‘ ® gravure
perspective staPFHFPRrBaGPY hBrefgrahlynthe adhesive §fcigHbeatsaotivaped ang has a

rate of for instlemcackCenperathid £rdi@0SE @petb 107°C. Thelpidteriéd® wesight’ 6¢!l at ed
back to nozzl es 9.4 - | za.ng . Helidd Nse.3 ,0Ns
13, 18 respecti \?é%/sqg%dé’t 8&{}?‘1’%{}%351{3&8 2?”2% on sfétabgﬁa; ebive 13 ﬁa%gr 3€3
shows a cross- sEEPT SREtroprental| kg andeCoatings ppden fypeppo. XP 11358 gure 2. |t
can be seen that the rabelgebelof ¢he tsansbénliagern50Wa¢ BeMapplied in &O! | ers 37,

38. The top end ' ext.en abgve | eye]. ._of the
soaking |i gui d F%;’%orﬁgf%%g%(rﬁap’g{gta?%ﬁ {3& %gosﬁeeé%gﬁ s%ﬁémn_s' Five
conpri ses a duaPtatyes m3z| Re peed £eT Prinking| treetavers i1, 53 ppdiths adhesived 35

mllimetres. Dulaysy 6pahaéh @anibe tampoBRDE atHred Qeﬁﬁﬂtierﬁsthﬂ\?é iofes € hzlibe
sieve belty24 tQ s%?%l%&l%d'ﬁﬁgekz %‘f% Sa%él%E&tuP?n”tﬂF %6 fn%a gl nat
break up into pi‘é%'res I n the soaking statio . Fromc oggl_nr Hg'g! eve
bel t. A sprayi n§leeorRbigpripkingsstatdonsyrface of the belt-1ike sieving
WD 97/ 35291 Instead of a flexographic printing process, alsoPi Yrblafé/ SREL3S
clements by N OBqRip8SSHER #8bAinaOtrdltls i e diW3. " SIRUES nbfRSk1 FoTHER 1
are collected in“a collection conpartnent . T Ve ou
that a very ef f PRA3AT Y8RP F1E%a9ERRNIF RYPCESSL GRly three gravhze peiitdmngd by
usi ng 0. 5%sNaCHstatiioss @may ibe hévespary Eom applying aheOfontinnent lagess N&nd 53
soaki ng st ati ongl® +néQNRYEve i%ef:s&lql so possible to apply a pre-
treatment material onto the | abels, prior to entry into the crate washer
- Further rotary screen printing processes can be used for applying
layers 51,53 and 54. Upon printing of the bottom containment layer 53,
care should be taken that it extends beyond the perimeter of the ink
20 pattern 52 but remains within the perimeter of the top containment layer
51. It is preferable that the adhesive layer 52 extends beyond the
.perimeter of the bottom containment layer 53 and matches the perimeter
of the topmost containment layer 51.
In the embodiment of figure 5, the ink layer 52,52' and the layer
25 of adhesive 54,54' are discontinuous. The adhesive layer 54,54' is
printed on the ink pattern 52, 52' such that it has a small overlap with
the printed areas. The adhesive layer 54,54' in this embodiment attaches
to the continuous top containment layer 51. In this way, to break up the
transfer layer 50, only the top containment layer 51 needs to be
30 ruptured, so that the soaking solution can quickly peneirate towards the
adhesive layer 54 and the. transfer layer 50 easily becomes detached.

In the embodiment of figure 6, the adhesive layer 54 is a
continuous layer. The top containment layer 51,51' has been printéd in
register with the ink pattern 52, 52' such that it has a slight overlap

35 with the ink areas. Again the ink pattern 52,52' is encased between the
containment layer 51,51’ and the adhesive layer 54. The ink pattern 52,
52' can be formed by individual letters, individual words or individual

patterns such as dots,_séuares, etc. The minimum dimension of the



10, which acts to soften the | abe : Ay 0 the crate washer.
For instance, a surface active co erfiHEEHAEBEBNaYed onto the crates

12 when travelling to the crate wisher BBPLA€ERs 3| 5p possible to apply 10
a gel-like material of a chem cal conpositron which starts attacking the

| abel prior woomssery into the crate washery,l0. In such a casamiisresys be
possible to use water only in the crate washer 10, instead of the
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i nstance a pol ypropyl ene fiJlmof 1z . m hi ckne | i by
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20 and adhesive fiim thickness. An additional important consideration is

the critical surface tension. The commonly accepted method of measuring
the critical surface tension is with a Dyne solution, which is well
known. For most adhesive applications the critical surface tension of
polyethylene is 31 Dynes per centimetre. A series of tests were

25 performed which demonstrated for best adhesion of the adhesive
previously described to the polyethylene surface, a treatment level of
60 to 70 Dynes per centimetre was necessary. Further testing of

~ commercially available equipment showed that flame treatment cptimized

both capital cost, operating cost and time required to achieve the

30 required critical surface treatment.

For the adhesive to achieve and maintain tack quickly it is
necessary to heat the polyethylene crate 59 at station 61 before the
label adhesive is in contact with it. To avoid deforming of the
container, it is desirable not to heat the surface over 200°F (93°C). As

35 the surface temperature leaving the flame treatment is approximately
125°F {52°¢), it is necessary to heat the surface approximately 75°F
(24°C) at station 61. Here again, many options are available for
heating. Hot air, additional flame heaters, gas fired infra-red panels

. This Sheet Has Been Replaced
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to the underlying pol ypropylene film48 which woul d adversely effect the

transfer of the transfer |ayer 50 during application. The top
contai nment |ayer 51 consists for instance of unpignented - i nk, and
has several fWAOTB¥AL. Firstly it slows or psevents water SPCT/NEAIMBI3Bati on
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of the topocont timenbmthehtiythe moliethydenghsurface the negessaryst5®Fof2410) vas\§-15h

the specified pgglonfi@ratea diBfarcoNinNERNEnitdELPLEEe of Db Shikikétrle. r enoved
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al,.for the to ont ai noent. | ayer
avai | abl e from Envi r ShfeePa F#\’r%*fc‘)ﬁ?mt&scﬂ%ﬁ g%%‘?d of 1abel rqglg%a%lgtr‘], RETh
Carol i na under thyperinkedcink]gferials are transfer@dafpomctheppolyppersiiens &dls nk
for the ink | ayginstRaiedehUd@ sblyethylend\@hifadete1diggnine ectdyeri | able from

Envi ronnental | nks and .Coatin 5 Mor gant o North Caroli nder e
nunber AqU3 Bw EpMT3tieristigy 3%8‘5.‘8,?““1: acnv%ﬁgﬁﬁﬁg?ve‘l'%"e EEIRRE q%ﬁ\'.}?a‘mg ééﬁ
stability even tie tempfentlaves tovee corona trpabidrilicond chafingdieotasters on
or |l oss of adheghfiNinfluence transfer bRE fiabl ¥ Tesabe) Remgrat\@%Cind gr¢iisaye des

aor B0 TH ST 855 se0 avpypet SR SRR el Sl piE SRR
provi de excel | epqnqge{xtqfnbhe £ilm after ink release. The diameter of pressure roll 63

20 is also a factor but not a variable. For this applicatioq the roll
diameter is 38 mm. The roller 63 is made of silicone rubber over a steel
core, with rubber durometer ranging from 50 Shore A to 80 Shore A. It
should be noted that distortion (flattening) of the rubber roller is
less at higher durometer, consequently the contact area is less and the

25 transfer pressure is greater. This is important at the higher line
speeds where contact time is minimized. Thus a crate moving 18.3 meters
per minuté (60 feet per minute)'past a roller of 38 mm diameter will
have a contact time of 1 millisecond per 1 degree of roller rotation
where there is no roller distortion.

30 Roller pressure is provided by an air cylinder 64 activated by a
conventional solenoid valve which in turn is operated.by two (2)
proximity switches, one to advance the roller and the other to retract.
Other means, such as mechanical linkage are obvious and will not be
listed here. The pressure is distributed across the length of the

35 cylinder and for this particular label, transfer ranges from 12 to 17
kilograms per centimetre of roller length are desirable.

Thus the invention results in the film being advanced at exactly

the same rate as the crate is moving past the roller by virtue of the



and boundi ng of the adhesive |ayer. The bottom contai nment |ayer 53
attaches outside the ink layer 52 to the top contai nnment |ayer 51 such
that a closed envelope is formed around the ink |ayer 52. A suitable
material for the bottom containment [ayer 53 is available from 35

Envi r onnent wio 9738291 and Coat i ngs under typggnunber 1189. PCT/NL97/00138 The
adhesi ve | ayer 54 can be formed by a waterborne organic mat eri al
which i's prinhest aétivatedrakesiie criheringt to/ &hé [Idyb Enapyy Crate surfabatthens

such as th
97/ 35231 ree §és%¥:£9'}%neqf gthP& frl:pﬁqgoﬁ'teggy Oﬂaﬁat%!qultﬁe & Nﬁg%a/na(e)ritgglm

station. The EeRfdsp% &hpdlispansrnes °§I‘§’6 o icet sy FﬁﬁteoyT‘H’ssF’i‘f'gl"ékg‘Tsavur e
printing stat efdhstE¥relictaplytdlpcaraiditioue Btozibmat - acti vated and has a

I ow tack tenperatugg, g‘,?ggs%gfgy&f%f ;9@.@;& 9&@&%& %ﬂeweemreo}oner 63

adhesi ve 7l s appr oxi nate err sui tabl e ad e5|ve I s, avail abl e
5 f r om Envif AioAeed &P 3 HRSI%ﬁmGoa?‘ﬁ?QE entthipthe Roployeorgsia
The | ayers of rémtaﬁmﬁéﬁerldppeatéﬂtnwgba epgirodler.NTize heating élessmtgr aphi

printing press, t b
used for prin a 4 Fth'éaf) vPeg,%zPFu,L{Ht'aQQ ﬁgﬁ%dlgg§g§|§$é§% at any pﬁh@ééz@%&vﬁgh e

can be conpos&emrsrakuree ForcPreEes of N %"ef‘ﬁ’gﬂi’rsthﬁ:mjelefos"rfg??pes of
col our edig nk edmpERytte Pipkilestwaei rzgouhend i370°F ¢ M20°Ci agd 190°C). f| exographic

printing stations. Many silicone coaltggtp%ﬁ?% & £Ank! f24O8E Ai2hh e bl bPﬂ:tQ&ocess

al so a gravure press a corona_treater may be used
Because mat er substrateroitioh §e"Pe“ “’ehgia\PFe?“"Ph%ﬁl PPlyesker W&)ng PEgAAtRd in
process, only cbhyiGod asnaet priitnt tieghddied rodlat.i Dow tewgerbeurse Cebeasych os

appl yi ng the %9@6.,? L iBY HeS pPeveR Bl 23om contactﬁrgdtw%eadézf%mﬂ @%8hg 54-

Furt her rotar nt
ayers St 53 XAEReSLAn BB aBFTeR RPeSREIRe oPFOTPLIRT, HFIRrariLs Zyes 57

are used to support the film when the roller is retracted. The guides 65
are mounted to maintain a clearance of appfoximately 13 mm between the
guides and the labelled surface. At the same time the roller is
retracted approximately 13 mm behind the film. By maintaining those

20 clearances, stretching and distortion of the film such as polypropylene
is avoided. High temperature films would not require the guides.

It has aléo been discovered that film tension, especially on the
film exit side of the roller, is important'to complete ink transfer.
Through trials, it was found a continuous tension of approximately 2.5

25 kilograms is useful. This is achieved through a spring loadéd dancer arm
and roller.

Conventional nip rollers and stepping motors are used to advance
the film to the next label and position it accurately, using a printed
mark to trigger an optical scanning device.

30 Protection of the ink against scratching by casual handling as
well as insuring its weatherability when subjected to outdoor storage is
achievéd with the application of an acrylic based wax water emulsion at
station 66. This is applied by a roll applicator 68 which is supplied
from a wet roller with a controlled amount of coating. Control is

35 achieved with a doctor blade. The coating extends well past the edges of
the ink pattern and seals the edges from intrusive moisture.

The final processing step is to coalesce the layers of the

coating, label ink, and adhesive at station 67 by means of flame heater



care should be taken that it extends beyond the perineter of the ink 20
pattern 52 but remains within the perineter of the top contai nnment |ayer
51. It is preferable that the adhesive |ayer 52 extends beyond the
perineter of the bottom contai nment |ayer 53 and matches the perineter

of the topnosWO&HRR nment | ayer 51. 15 I n the enbeciinesTioons
figure 5, the ink layer 52,52' and the |ayer 25 of adhesive 54,54'" are
di sconti nuous. §Heandidse te inbpordiffude] the adhesive Jayentwdth thet gt yetlylene

pattern 52, 52 s&é@haﬂeh?-&rxde& tta,ash@csm_l ko oviﬁié @asaavteby was maateha.:% ﬂ‘t ed
areas. The adhe5| vesiv a§ |nhtt]: di ment f\ttac es to the
conti nuous top Contal nme el 'wg’l ﬁ"?lﬁyg Wi‘y A3 51 e Sreapent, was
transfer | ayer &iEcovayed tChéet'@p kesfit technigve thatewoBd proeide ttbe heqllred

rupt-ured, $0 thajrehée eneAly Fr &%éat L&QSQ@:D g8 1Kk Bfé“c%%f’édetﬂé% iagé the

adhesi ve | ayer nd.th n 50 _easi | ec s deta c
In the embodi rretlrsﬁ eaghent g‘ﬁrtée gai ﬁeangd‘{?ggf% ?"!f?é?é/%ﬁa§ gg best techpigue thatis
layer. The top Yiézdeveien theyyeguized sateh dgnexsdon gurahiiddty without register

with the ink l36§£d&thdiag medhanibsl pkbtirtids QESBH%eﬁidggtﬂe 9¥§ﬂhha£ha§§cter1¥%igg
t he ink areas. ggn the mtabggtt ﬁ 2,52" |.s encased_between
cont ai nment | ay®r o iesketbing the. pelyprogylene crate 58y 52,

52' can bdofor ned byT¢ ridilvetaats thetvesies pregerticsathick rickflwsnce nihievi dual

patterns such agandgdrice &8k R g h i e8NSk
WO 97/ 35291 rhe astibilicy ?E el gL 8 laelSacoprting,
i ndi vi dual ink $afPePREs “bvgmé‘smsﬂel AHdoving FRtEMRFE FPTSiefnout,

I n the enbodi ne¥ncleding; gmaehms trisd| fa- pepndd | soratelk tédt, 8 MNatkauptake/relage

used which dir egdskyaraoadsated vapstfineRissibh frAc€ tedb Gsl AdsckSbed herea?i/%r.l ai n
by a contijguous top containnent layer 51. Finally in figure 8, 5 oth
the containnent |ayer 51, 51' and the adhesive |ayer 54,54' are
~discontinuous and are printed in reglsﬂbﬁ_umulzsa_dlscontlnuous I nk

pattern 52, 52' Again the ink is encased in envelopes betmeen the | ayers

51 and 54. Access t%tagt&ﬂ?ﬁ?i&( %erswaS% 54' the aki sol ution
194 gordiriaite, 267 ChAabaLs

I's very good throu en area: rs 10
51, 52, 54, 51", S?CCS!F’man'EP 5119' pregent gigyesuion, a transfer layer 50 having the

20 configuration as shown in figure 4 was applied to a polyethylene crate.
The dimensions of the label were about 10 by 10 centimetre and the
adhesive layer 54 was a 100% urethane adhesive with a tack temperature
of 79°C. The labels were applied to the crate with a temperature of
roller 63 in figure 9 of 155°C at a roller pressure of 2.5 bar. The pre-

25 heat temperature of the crate (in stations 60 and 61 of figure 9), was
75°C. The speed of the crates 59 through the label applicator was 40
crates per minute. To determine the influence of the post-treat
temperature with which the crates after label application were heated in
station 67 of figure 9, post-treat temperatures of 40°C, 65°C and 90°C

30 were used. After label application the crates were stored for at least
24 hours at a temperature of 20°c; The crates to which a label was
applied, were thereafter soaked in a 0.5% NaOH-solution at temperatures
of 20°C, 50°C, and 70°C.

The soaking of the crates was carried out in a soaking bath of 20

35 litres without turbulence, for such a soaking time (10-50 seconds) that
after spraying the soaked crate with a showerhead at a rate of §
litres/minutes, the label was completely removed within 2 seconds.

A second set of crates was prepared wherein after label



Figure 9 shows a schematic view of the application process of a
transfer layer froma transfer |abel according to the invention to a

returnabl e crate 59. The | abel application process will now be
described in the order 15 of progression. Station 60 shows the step of
surface trewbonmess2oand t enperature stygbilization by nREINLY00ES
pre-heating treatnent using a fl ame heater or burner 60'. For

adhesi on of t ysp1ReAM4BR] L coRiAGi Riyer (o wax was @appliled, ol dsast Gtativnses be
consi dered sucp gmgl anl i ness, pressure, tenperature, contact tine,
surface roughness verrent dur| ng bondi ng 20 and adhe5| ve film

t hi ckness. An addi TheFapultspef tthntsaking Gé‘?eét Fesppiyed for labql,zenqvpt . g
surface tensi@ehidh® secsnasn| verass ape qebstetireatheot teeperaturyy are givenhin
critical surf @ %ei‘%hﬁ’e“:fasr{&t &b”leqnﬁﬁé%y&ug”of \Gﬁ'ic@xhafé a18hlayed

known. For hesi v cations the critical surface ten n of

pol yet hyl ene F@Péicﬂj}ﬁe’s“ ﬁewreemq ABtgen. be geenb thaks fof 1phelsst Ps"e8123° wax

performed whi tdyedenanapsiiead tﬂ:ersdaasig afiiee bcreasds timstaciidyi ate

YL ouS! Y, OCRGietlrhe. df End QbBLIVL UG LEAR o8, t;roea%a;weakevel of
S

60 to 70 Dyne er BT et e was ecessary urt er te

commerci al |y bemseratires ofuPdiretbe Susaidithaf Yreaiabet r"éﬁt’l’ﬂ?ﬁ agedt 199 ey
bot h capipt al s&¥ing HiRes irenghinC abéveaBOsecbids.r equi red to achi eve the 30
required critical surface treatnent. For the adhesive to
achieve and maintain tack quickly it is necessary to heat the

pol yethyl ene crate 59 at station 6%l GreMfe ®™ | ahe| adhesive is in

- contact with it. To avoid deforning f5p wpxaver applied) ot aj per abl e
- not to heat t} gcﬁ§ﬁ§5 t he surflace
tenperature |g by F
(52[err]v@), i} PToeall f ace Tappr oxijmakeel y 7|SHverage
(24C) at stat} ; DPTT.OMS € aval wat)l)e TOT} (oo
heating. Hot | ane heal 82  gad WFred i itFh.rod §%hal
! 20 none K | 108 I
40 120 150 . 165
20 65 210 240 225
90 480 420 { as0
50 none 2 2 2 2
40 3 3 3 3
25 : 65 3 i 4 3.4
9 15 14 13 14
70 none _ 1 1 1 ] j‘
40 1 i} 1 1 . “
30 u 65 1 1 1 | “
Il 90 ' [ 6 7 6.3 I'

It was found that an optimum post-heat temperature was between
65°C and 90°C. At a post-heat temperatures below 65°C, too little
35 coalescing of the applied transfer layer was achieved, such that the
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35

It was observed that by trying to remove the labels as were

;ested in the washing trial described above, solely with high pressure

water jets at 20°C and at a pressure of 120 bar, at a conveyor speed of



kil ograns per centinetre of roller length are desirable. Thus

the invention results in the filmbeing advanced at exactly t he sane
rate as the crate is noving past the roller by virtue of the
WD 97/ 35291 14 PCT/ NL97/ 00138

heat acti vaW@P788%si ve adhering to the high energy crate sariaogrdse
pressure roller 63, which rotates freely, maintains the sane tangenti al
speed as the liEnstires peechiniitéshand id spraping angre of 908 itha di¥tahde of 10

transferred conpletely and without distortion. 5 For purposes of
fast and corrplcet"ém&H?ﬁ?sl oh lebed EPWﬁ&r*@Sr%ﬁHieYe‘BSEVEH for jlabeds| wistiotn any
hol | ow core. Suspeng hin the holl ow core i resi stance heater
operat ed t hr oYf§h R3ti% P PR2° Sy LR HIFREY e'ﬁ’eﬁ?m"al by meanscof highspo W
wi Il maintai npthe Lol Ja8hr SUEL 328 ssfik, Predet er mi ned t enper at ure.
For purposes §f the inventi on, the roller surface 10 t enper ature range
bet ween 250F and 370[err]F (120C angbné 9D Gkratch test Many silicone
coated polyner filnms may be used for the printed substrate. High

tenperature fil ns $belpPuxpogeobf cliecpenciy sgeatmbetertets it identifyC Ol mDhinbd
contact with the heated roller. Low tenperature filns such as

pol ypr opy| ene 3R @pxiwn durabitity of gniabshvhich rﬁj"‘t‘?ﬁa"h'@éf‘é@i byotakdpa duri ng 15

pausesmthel oper at | on. To acconp lish this m gui des 65
are used to suppor%"l"lt Ae Tirm s\ﬁﬁen S H® P57 195 a Eeta G ii‘ °fh%"dggﬁfes 65

are nmounted t @rdRinBiitd chuSb K8 ffaawewi ¥s1 hie
gui des and therl abel l ed surface. At ?ﬁe same ti rregteh?a %g?wsbﬁléﬁ{efhﬂ

retract ed appwhidhnsére ypplledmwibkhiififiedehe gost heabingTBenpiehireg, Wie and0
cl earances, stretching and distortion of the filmsuch as pol ypropyl ene
i s avoi ded. HWgrhouk ey haye cbeep| ¥astedul d not require the guides.

It has also been di’rﬁgq\égglesdwtepétthyslaﬂ tleage.{s as uesS S &e zagﬁlintghterial
described above, an4 wer; applied to the crates under the same
cond_itions. |

15 The pencil scratch tests were carried out with a "scare
resistance test model 435" supplied by Erichsen (PO Box 720, D-5870
Hemer Germany). |

During the scratdh te;t, a pencil with a plastic insert was used

to scratch the label at an angle of 90° horizontally in the middle
.20 - thereof.

Af£er label application, the crates were stored for at least 24
hours at a temperature of 20°C. Prior to scratching, the crates were
soaked in a water without turbulence at 20°C. The results of the scratch
test are given in table III and table IV in which the scratch results

25 are given in N.



filmexit side of the roller, is inportant to conplete ink transfer.
Through trials, it was found a continuous tension of approximtely 2.5 25
kil ograns is useful. This is achieved through a spring | oaded dancer arm

and roller. Conventional nip rollers and stepping notors are
used to advan¥™@9735291 the filmto the next ha@bel and positi BATNLI7/00138
accurately, using a printed mark to trigger an optical scanning
device. 30 Protection of the inRalg@al¥st scratching by casua
handl i ng as well as insuring its weatherability when subjected to
out door storage is achi eved PRt st prsdir M of an acrylic based
wax water emnul sion at stati 66. .This IS l.Led by a rol

applicator 68 which is supplied ggbe?f?g%?é Ve g%%?k%r with a controlled

anmount of coati == g g=35 gehi=gue Bkt ‘
ViRdslt - t tHescaligpws tofe (min) the ink pattern and seals the
si ve noi st urfe. The final processing step is
efeprpratufe coating, |abel ink, and adhesive at

coating extendsi
edges fromintr
coal esce the |a

station 67 by nans(q% fl amg heater WO 97/ 35291

15 ‘ CT/ NLY7/ 00138 67' and also to inter diffuse
the adhesive | ager—wt-h—the-pot-ye +e SHHISH-B-e—f-o A dby—the
crate 59. This di scovery wag§ nmadgq tthrgughS| 1 exbgqnsi ge Ff&eﬁ 5 3f | r3afy|
heating systensf As flanme trieat ngnt S di scojered to|l be fhe best

t echni que t hat uld providgq the frequifjred [5 surfdce enerpy fpr | abel
adhesion, so it ffwas di scoverled tHat flfane tregtment of thg | abpel d

coat i ng conposi was_ the bgsttgei
requi red water ifmmeP%n durlabi lijty' wift Hbdt] °-2] ®-ddcrificihg npchafica
properties or al } suallchadacteristids of 3 he bonlfed
| abel , or destofti ng the pollyprogdylienq ar.atle c2.] 101 To]ill gstrage
the various proferties which infljuencqg the ’

T that wouttdpvetpp—tie

15 65 1.1| 0.7} 0.2} o0.1
|
1 0.5 0.1] 0.1
90 1.5} 1.2} 0.8] 0.6] 0.6 0.4|0.2]0.1
1.1 1 0.8 0.6] 0.5 0.3]10.2}0.1
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adherence and the washability of the preferred transfer |ayer according
to the present invention, the followng tests were carried out,

i ncluding a washing trial, a. penci

scratch test, a water uptake/rel ease

test and a water vapour transmi ssion.rate test as described hereafter. 15
To determ ne the opti num washi ng conditions
for the | abwbo3s291 according to the present invention, pCt/NesI®mbBe | ayer

Washing trial

50 having the 20 configuration as sh in figure 4 was applied to a

pol yet hyl ene crate. oY= Ma M2 =Y o T aYal Sl a) 0 by 10
centinmetre and the adhes 5 sive
with a tack tenperatufe | epf [79jer§] G i to the
crate with a tenperat f 1 raller B3 erHCata
roller pressure of 2.p bal. The| prle- |25 he flcr at e
(in stations 60 and of |[figurp 9, [wap of the
crates 59 through thef | abg¢l &) i dat qr yas} 4G m fute. To
determ ne the influente off the podt-tireht ich the
crates after |abel aoﬁlic ti pn herle heated| i of{figure
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application, a coating |layer of wax was applied, such as at station 66

of figure 9. The results of the soaking times required for

| abel renoval within 2 seconds, versus the post-treatnent
tenperature, Q¥ HJ¥en in 5 tables | an@ 1. From tabl e TCTNHZ0PI38 | ¢ s
of which are displ ayed g{agnécally in figure 1%t It can _be seen that
for |abels to which FRPMwE3RLe Fett GAR PRppToHaY: e P8EKPAYE iR

decr eases dr asttreathentadoes not sedrempeirdiueree e sdmatclyalesfgtascd Wi the above
20[err] C. For p&%&.s&%aiayers s:.hgnif‘i@ﬁ{f}t W §%e Adry ) QERE! Ionet a&adwﬁpl Jn! e OF

the | abel was increased soaki ng'times remaln
seconds transfer layer however is increased b’ﬂ&BEEmFt &e&'fefl\mg H:irﬁatntepf.aps
(no ‘wax | ayer aphp@aent from the higher pencil hardness after socaking. From table 3%

caustic 15 it ;ipears that éBB&iéH%@Ln of a wax layer-gongixng the I&ﬂgi, 1mproJ;s

Aver age ([er (se sec
(sec) (Secshe ratlh resxiﬁsnce of t en label significantly. I§ as fcung
105 for high postOheat flame treatment tdif@eratures of 1HI'C in combination
165 with a wax coating, a scratch force of 8 Newton was achieved. Labels

10 with a pencil hardness of 8 Newton are considered to be semi-permanent

labels which cannot be removed in an economically feasible manner.

Also at post-heat temperatures above 90°C, problems occurred
during labelling as at these temperatures the polyethylene crates became
brittle after a few applications, the crate pigments were found to

15 discolorate and deformations of the softened crates on the conveyor and
the pelletizer were found to occur.

At a post-heat temperature below 65°C, the strength of the labels
was found to be insufficient for labels which did not have a wax
coating. For labels without a wax coating the target pencil hardness in

20 the dry state should be around 1.2 N and the soaking time until the
scratch force drops below 0.3 Newton should be below 3 minutes. For a
wax coated label, the target scratch force should be about 5 Newton in
the dry state and the soaking time until the scratch force drops below
0,3 N shduld be below 10 minutes. Transfer layers having the above

25 properties were found to have an optimal combination of durability and
washability.

Water Uptake Test

30 The labels according to the present invention can be easily
removed from a container, in particular from a plastic crate due to
their specific water permeability which allows the soaking solution to
penetrate the label, and subsequently break up the label in pieces and -
detach it from the container. It was found that preferred labels have a

35 water absorption of around 5 g/m? after 3 hours in a water uptake test
as described below. Labels according to the invention have a water
uptake value higher than 0 and less than 100 g/m? in 3 hours. The water

release of a preferred label was 4.5 g/m? within 30 minutes in the water
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1 1 release teié'as descrxbék b%&?w? Preferred labels aggord;ng to the

1 present inyention will hpve a water release value gggater than 0 (a

6 6 complete bdrrier) and le®s3than 100 g/m? after 3 bbusAs found that an

opt i mum post - heat )i r e 65lerr] C.an Oferr]C. At
a post - heat terr.perté'tsﬁggs t°§|‘§_%%g{%% F?ﬂfaemplﬁf mLuc"ég e%&%‘aso?{ fhe
appl i ed r ansFrickpegept \iRs? AiRTIMFeBRChs Ak [22: H2f and d8% relative humidity, each

sample having a surface area of 85.8 cm?. For each sample, two labels
were applied on a single piece of clear glass of 3 inch x 9 inch x 0.02
inch. Due to the extremely low weight of the labels it was necessary to
apply two labels per piece of glass to obtain a weight that would

10 register within the range of a two decimal place electronic gram scale.

The samples were prepared as follows: the glass supports were
thoroughly cleaned and placed in a heating oven until an approximate
temperature of 250°F was reached on the glass surface. The glass was .
then removed from the heating oven and placed on a silicone rubber mat.

15 A label was immediately set on the glass and secured to the surface by
the use of a silicone roller. Rolling pressure was continually applied
to the full length of the label until all entrapped air was removed
(approximately 5-6 back and forth motions). After the glass had cooled,
the carrier film was removed. Thereafter the opposite side of the glass

20 plates were labelled by heating a clean aluminium plate (slightly larger
than the glass plate) to approximately 250°F in a convective oven, then
placing the glass on the surface of the aluminium plafe {label surface
down) which allowed the heating of the glass upper surface. The label
was then applied and secured in place by the silicone roller as

28 described above. Once again, when the glass cooled, the carrier f£ilm was
removed. Next a wax coating having a dry weight of 0.043 grams was
applied to the surface of both labels. In the final step, using a
propane oxidizing fl#me, flame treatment was applied to both labels by
quickly passing the flame across the entire surface of the label sample.

30 Once the samples were cooled the labels were ready for the Water Uptake
test. .

A stainless steel immersion tank of a 33.66 centimetre diameter
and 24.13 centimetre height was filled with the deionized water. Care
was taken that the water level was deep enough to allow total immersion

35 of the sample. The sample was placed with the short dimension set
perpendicular to the bottom of the tank. The glass supports were placed
on a thin wire frame in the immersion tank. A thermocouple was installed

inside the water immersion tank. After each time period, as given in

heet Has Been Reﬁaced '
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applied transfer |ayers had insuff gy and coul d be too
easily renoved during storage and ugrgus %’f":“pwasm enper at ures hi gher
than 90[err]C, the durability of the_tr&¥§t-8FEDayer pecane too | arge, and

-qui ck renovalwpisiBHegsoul d not be achi eved 1 D, an ecorom cal | ypcoahod8s S
manner. During the spraying period with the %howerhead It was observed

that after soakipge ¢, h@n& Wb & @&h@gafmm édaetmat&ca@ snf&l&e whek has

several (2 to 4) pleces rlor tot

tre
step at stati onP¥FEted OFF g fhe pmple was “&i andoplaced aﬁ?ﬁﬁ‘ 18dtléﬁ t a}ht 'Flb‘ﬁ 66,
the durability pfoceterel adelcentisued For themnret/:'em ofatbe 3eaki Mhe trieseltsaaxe

i ncreased. Fromyghl & khoid Vcaﬁtlbei'e?%”'to sample 1! @ls fs@ﬁpﬁ QeHegaustic
sol ution, the wax coatin ads _to

results of tabl‘éa"llf‘“‘%\raes b9 08 04 if%ﬁﬁrﬁtcﬁre ?&T"’??famlg tl’fr'gai"%F é\r}sethﬁ

15 level to the 5 RAB| kadk b@ﬁcgceegmmmmpgxtsrﬂalhty to retain water at
(W th wax |ayery,aRpided) after the 5 hour perid? €0 €aé3tidst its abillty to hold
Ti me Ti me Ti me Aver age

water. We believe this phénomenon was caused because of label structure
degradation. For sample 2, this sample also reached its maximum

10 absorption of 0.04 grams at a 3 hour mark. At the 5 hour mark this
sample was terminated from further testing in preparation for the water
release test described below.

From the water uptake test, it can be deduced that a preferred

label of a thickness of 12.7 microns has a water uptake value of

15 0.04g/85.8 cm? or about 5g/m?® after 3 hours at room temperature.

Table V
Water Uptake Test

20 Time Sanmple 1 Sample 2 I_ielative Tank Water { Room
Weight in | Weight in | Humidity | Tempera- Air
grams grams (%) ture (°F) Tempe-
' rature

(°F)

8:00 a.m. 59.77 59.77 47 KA . 72.4
8:10 a.m. 59.80 59.80 47 1 72.4
9:00 a.m. 59.81 59.81 : 47 71 72.4
10:00 a.m. 59.83 . 59.83 47 YA 72.4
25 11:00 a.m. 59.85 59.85 - 48 72 . 73.4
12:00 p.m. | 59.85 59.85 48 72 72.6
1:00 p.m. 59.85 Y 72 72.6
2:00 p.m. 59.84 48 72 72.6
3:00 p.m. 59.81 _ 49 72 72.6

is-Sheet Has Been Re laced
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([err] O ([err] O (sec) (sec) (sec)
20 150

none 150 150
40 180 180 180 . 65
300 270 285 90 <600
600 none 4 4 5 4.3
40 wOo 5@35291 6 6 24 g PCT/NL97409138
z 4 16 In order?ﬁc? faéﬁulatZ':‘:gndivimzal label gran veiohts fion the data, in
2 3 table V,orgfer to the following: 4Q 2 2
2 2 65 2 2 2 2

90 6. . 6 7 6.3 35 ot
was observed tTRP TRPPL? MPRGFRO5ATELSER PR SR 18Pes (B Salculate the yeight
t he washi Ag t refaSampdect idseti: Wopve.,, sdissicyctiithdr BhDYle.pr gesding from the Walker
jets at 20[ errj G, aRchadhg AnB'HISEE &y02 120 bar, at a conveyor speed of

As an example:

1.00 p.m. reading 59.85
8.00 a.m. reading 59.77
10 0.08 / 2 = 0.04 grams

Water Release Test

Immediately after the conclusion of the above Water Uptake Test
the sample 2 as prepared above was subjected to the water release test.
15 The samblﬁ was blotted to remove access waéer, weighted and the data
were recorded. The sample was first exposed to ambient temperature for
one half hour and weighed. Half an hour after weighing the sample, it
was placed-in a prewarmed (53°C) test oven (small electrically heated
oven, Quieny Lab Inc., Model 20 Lab oven or equivalent). The sample was
20 left in the prewarmed oven for more than one hour and weighted.
Thereafter the sample was placed back in the test oven and remained
there for 3.5 hours.
~ From table VI it can be concluded that the water absorbed by
sample 2 was released within 30 minutes exposure to ambient room
25 temperature and humidity (48%). In fact, the sample registered a weight
loss of 0.01 grams from its original weight which could seem to indicate
that the label was not tﬁoroughly dried at installation. So a preferred
label of 85.8 cm? size and 12.7 micron thickness has water release
greater than 0 and less than 0.10 g/24 hours with a mean release of
30 0.045 g within 30 minutes given these parameters.
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15 nmetres per mnutes and a sprayjmHlamg=TofaPdBEenrll at a di stance of 10
centinetres, no | abel renoval wasjjachi evEeladzmn forlll abel s wit hout any
wax coating and no post-heat treatment—ro—Ferova="Hy means of hi gh-

pressure wat {plhfisgenas possi bl e. 5 5 PCT/NL97/00138€NCI |
scratch test The purpose of e pencil scratch test is to
identify the m ninum and maxi mum durability of a | abel which can be
obt ai ned by taking di fferent neasures such as the use of a covering
wax | ayer and heat treatment to c2b%e Y€oal escing of the | abel

| ayers. Crates with labels 10 whi chwaksreRelHake cmestv t h di f f er ent
post - heati ng t Luras P Y- Y- \adt hn%%
The | abels werd ¢hee same | apsehmleas usedrdon t he waH Relgtiviei al | oven
and were %&gi h%dir; 0 thﬁam?é t%?eu qﬁﬁu&iﬁ:@ Sarﬁp emperature

descri bed abov

conditions. 1 encli| sicra testg were Carri ¢d out wthfa
"scar e esi stance {E8™Sypdel 435%)supplied by Erichseh {PO Box 740,
ETTET CET TTH Dar 119 tgae Scratgn Iess.its a

D- 5870 oK
pencil with a g ak:P® R-Aseft wis®ifked 72.6

v

12:30 p.m. " 59.76 g 72.6 48 53.7
1:30 p.m. 59.76 g . 52.3
Next 59.76 g 53.0
10 Reading
5:00 a.m.
Ry

Water vapour transmission Rate test
15
The optimum combination of durability and washability of the

labels according to the invention is at least partly due to the
permeability of the label for the soaking solution. A sample of the
transfer layer of the same type as tested in the water uptake/release

20 test of a thickness of 12.7 microns was tested for water vapour
transmission. A 25 millilitre glass container with a 15.9 millimetre
diameter circular orifice was cleaned with acetone and filled with
approximately 10 millilitres of deionized water. The orifice area of the
container was heated to approximately 118°F and a circle segment of the

25 transfer layer was firmly applied using a small piece of silicone rubber
as a pressure pad. After the container/label had cooled, the backing
film was gently removed. The sample preparation was completed by adding
a wax coating (b.QO1 g across the 1.99 cm? surface) and let air dfy. A
second glass container of the same dimensions as described above was

30 cleaned thorougﬁly with acetone and filled with 10 millilitre of
deionized water. The orifice area of the sample was heated as well. This
sample was used as the control sample. The completed samples were then
weighted at various intervals over a 26.6 hour time period. The water

vapour transmission rate over the total time of the experiment egquated

heet Has Been Replaced

L



to scratch the label at an angle of 90 horizontally in the mddle 20

t her eof . After | abel application, the crates were stored for
at | east 24 _ hours at a tenperature of 20[err]C. Prior to scratching,
the crates were soaked in a water w thout turbulence at 20[err]C
The resul t sy of scratch test are given in table || nd table V.
I n which the sc(g?%h results 25 are gid®en in N Pcknﬂswqug

97/ 35291

2 . 19, . om P L97/.00138
Tabl e I_I | to 568.75 g/m® in a 24 hour %:.me ﬁgﬂl(?fllatsa%hzl ghattcgé{\lrfiﬂ:zm
| abel Wit hout brmiditgatFtnyas found that poistendyistate” wajek| yapors fragamisgion 5

Tenperature rate was not achieved until approximately 28 minutes from time 0. When

using the "steady state" data after 28 minutes from time 0, the water

5 vapour transmission rate was found to be about 526.93 g/m? in 24 hours.

For the control sample without a label, a water vapour

transmission rate over the total time of the experiment of 1085.7 g/m?
in 24 hours was found. The water vapour transmission rate of the
preferred label according to the present invention will lie between 50

10 9/||2 and 750 g/m? after 24 hours (22.2°C, 44% relative humidity),
preferably around 500 g/m? after 24 hours.
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Claims
1; Transfer label comprising a backing léyer and a transfer layer

releasably attached thereto which transfer layer can be detached from
the backing layer for transfer to a container, the transfer layer
comprising an ink pattern, characterised in that the transfer layer,

.after attachment to a container and under turbulent soaking conditions

in an aqueous liquid of a temperature of not more than 100°C, preferably
not more than 70 °C, breaks up in at least 4 parts, each part not
smaller than S micrometers and is detached from the container within a
soaking time of not more than 20 minutes, preferably not more than 10
seconds.

2. Transfer label according to claim 1, wherein the transfer layer
is permeable for the socaking liquid.

3. Transfer label according to claim 1, wherein the transfer layer
comprises a cover layer overlying the ink pattern, the cover layer
forming the outwardly facing layer upon attachment of the transfer layer
to a container, wherein the cover layer is permeable for the scaking

liguid.

4. Transfer label according to claims 1 or 2, wherein the ink
pattern is discontinuous, such that areas of reduced thickness are

formed in the transfgr layer.

5. Transfer label according to claims 3 and 4, wherein the cover
layer is discontinuous and covers the discontinuous ink pattern.

6.  Transfer label according to any of the previous claims, wherein
the transfer layer comprises a layer of adhesive, the tack of which is
at least reduced by contact with the soaking liguid, preferably by being
dissolved in the soaking liquid.

7. Transfer label according to claim 6, wherein the adhesive layer

is discontinuous.

* [ L M S *
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8. Transfer label according to claims 4 and 7, wherein the adhesive

layer is located in register with the ink pattern.

9. Transfer label according to any of the previous claims, wherein

the soaking sclution is an aqueous alkaline solution.

10. Transfer label according to any of the previous claims having a
thickness below 30 micrometer, preferably between 5 and 20 micrometer.

11. Transfer label according to any of the previous claims,
comprising an adhesive layer of a weight between 1 and 10 g/m2,
preferably between 3 and 7 g/m?.

12. Transfer label according to any of the previous claims, wherein
the adhesive layer comprises'at least two sublayers, the tack of the
sublayer which upon attaching to a container is closest there to having
a smaller tack than the layer of adhesive located further from the

container.

13. Coniainer, in particular a plastic crate, comprising a transfer
layer whiqh has been applied using a transfer label according to any of

the previous claims.

14. Container according to claim 13, wherein the cover layer

comprises an acrylic wax.

15. Container according to claims 13 or 14, wherein the cover layer
is attached upon or after attaching the transfer layer to the container.

16. Container according to claim 13,14 or 14 wherein the transfer
layer has been heat-treated after application to the container, at a
temperature between 40°C and 100°C, preferably between 50°C and 90°C.
17. Container according to any of claims 13 to 16, comprising an
application surface for the transfer layer which application surface

prior to application has a surface tension of at least 60 Dyne per cm.

18. Container according to any of claims 13 to 17, wherein the label

—_—
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Fromtable IIl and IV it can be seen that the post-heat flane

treatment does not seemto influence the scratch resistance of the

transfer layers significantly in the dry state. The durability of the
transfer |ayewdwmemer is increased by the pgst-heat flanme tpephiPmbisgds b5
I s apparent fromthe higher pencil hardness "after soaking. Fromtable IV

it appears that ;apgld edita®herOhad a L@m&a,cé;\éeﬁétager; W& dnabmi mlﬁgrws

the scratch resistance, of t ni f | cant Qun

for high post-h&5RtS PERS P?'@é?gé%f’mfsén'k ?’fﬂ"eé staSQf él%ﬁ[%rsf’%% nti%§ tﬂ'ﬁ?’f on
with a wax coatiingpd 45 suimateshib giater @f 8 sheiingnsalaticacet @0Ee. Label s 10
with a pencil hardness of 8 Newton are consi dered to be sem - per manent

| abel s whi ch . cannot be renoved in. an economc | .y feasib]e nner.

A S0 ot pocd - hedB t erpBFEPRY decaiuBl GORBY P claitf s "Bc AR the label
during | abel | i ngnasheatortadues Mrpemueurmameraw p ey 3 dours ggeater bdwan®
brittle after aai,gvgquplﬂogagﬂcgnspréflgea&r,ag&uplg@m{@ were found to 15

di scol orate and deformati ons of the softened crates on the conveyor and
the pelletizer were found to occur. At a post-heat tenperature
bel ow 65[ err] C, 20he dMetbodyph washingea|cdpbpiner according tcoamw of =ligéms 13 to
insufficieps forgl addabsisihy the MtdpdQe:have a wax coating. For |abels
without a wax coat i ng the target pencil hardness in 20 the dry state

shoul d be around 1.2 N and the soaking tinme until the scratch force
drops bel ow 0. 3 ahewt iasireuthe gentadhemyid an AGdegus sPaking solution\dwrivgad ed

| abel , the targgbapingotle xf.&rssng%boeﬂaﬂ F &0 Ireérxiwm nahge: tmthe dry
state and t he soaklngtlmg unt i ratck aﬁe droggﬂ 3?9 100 © 0,3 N
shoul d be bel ow™84% nthe p?f%"ﬁff S SPERIRG AN IR HBI L9y 100 °C,
properti estSwer e Frefardblno bhtore 785€, oqdmlnmauevmtmieweom dhe soakingyscimtion

washabi l'ity. éuch that the label breaks up in at least Ma@(:s UQB&kQaF@%Bt sndther
The | abel S accor g ;[!chrter eQ'r eal\%.n£s enta% %e congalner,

- pumping the soaking solution through a sieve and collection of
the pieces of the label on the sieve,

20 - periodically, preferably continuously, cleaning the sieve by
collection and removal of the label pieces.

2%, Method according to claim 20, wherein the size of the openings
of the sieve is between 1 mm and 10 mm, preferably about 2 mnm.

25 _
22. Method according to claim 20 or 21, comprising the step of
impingement of water jets on the container before and/or after placing
the container in the soaking solution.

30 23. Method according to claim 20,21 or 22, wherein the soaking
solution comprises a NaOH solution-comprising between 0.1 and 5% by
weight, preferably about 0.5% NaOH.

* C L M s *



removed froma container, in particular froma plastic crate due to

their specific water -perneability which allows the soaking solution to
penetrate the | abel, and subsequently break up the | abel in pieces and
detach it fromthe container. It was found that preferred | abels have a 35
wat er absor ptwar;,,gg”fr ound 5 g/n2 after 3 hours in a water uUrdFksyTio6ns

as descri bed below. Labels according to the invention have a water

“upt ake val ue higher than 0 and less than 1@ g/n2 in 3 hours. The water

rel ease of a preferred label was 4.5 g/nm2 within 30 mnutes in the water

WD 97/ 35291 22 PCT/ NL97/ 00138
rel ease test as described below Preferr | abel smaccording to the
present invention will have a water reledsq | e lgreater than 0 (a

conplete barrier) and |l ess than 100 g/nferr] dfter 3 hours.

Two sanpl es were prepared, egch sanple containgng 2 labels of a45

t hi ckness of 12.7 m crons eac at 22 4C and 48%rel ative humdity) each
sanpl e having a surface . T Zgachzganypl e, 2 ‘
were applied on a Si “““\‘“ X N -.‘0
inch. Due to the ’
apply two | abel s
regi ster wthin tﬁé\T
The sanpl es were preq
t horoughl y cl eaneti~s
t enperature of 250F S .
then renoved fromthé heating oven. and pIaced on a S|I|cone rubber mat .
A | abel was imrediately set on the glass and secured to the surface by

the use of a silicone roller. Rolling pressure was continually applied

to the full length of the |abel until all entrapped air was renoved
(approxi mately 5-6 back and forth notions). After the glass had cool ed,

the carrier filmwas renoved. Thereafter the opposite side of the glass 20
pl ates were | abelled by heating a clean alum niumplate (slightly |arger
than the glass plate) to approximately 250[err]F in.a convective oven, then

tig-c o
s, s w 9,
]ﬁr-—EfoE'l ! J;r-Ljr——gzk—-

28 ‘w'n__u__g' 'y 17 27 26 45 u——‘ 1

) 1-25 ‘M\ P"L_z / ~26
227 III-i\f.:? Wi ;,35 ~13
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W] | o
l ~32
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pl acing the glass on the surface of the alum niumplate (label surface
down) which allowed the heating of the glass upper surface. The | abel
was then applied and secured in place by the silicone roller as 25
descri bed above. Once again, when the glass cooled, the carrier filmwas

renoved. Nextyg g¥@¥ofOating having a dry wei ght of 0.043 gr apErR§700138
applied to the surtace of both | abels. he final step, using a
propane oxi di zi ng flane, flane treatnent s applied to both | abels by

qui ckly passing the flame across the entire surface of the |abel sanple. 30
Once the sanples were cool ed the Iabelz¥€ere re for the Water Uptake
|

t est. A stainless steel i )N~t of a 33.66 centinmetre
di anet er and 24.13 centinmetre height s filled with the dei oni zed
water. Care was faken That Thf water |evel was deep enough to all ow
total imersion 35 of the sanple Ppe sanple was placed with the short

di nensi on set per pendi cul ar the bottom of tﬂé tank. The gl ass
supports were pl dced 'on athip wire f5 me J i mrersion-tank. A

t her nocoupl e was ;i nstal | ed i nki dg,t he mrer si on tank. After
each time period,] as given in. WON\O7/gh?2

23 ' PCT/ NL97/ 00138 ab/EY. t he sanpl e was renoved
fromthe tank, e gl bl b \ée ry, the sanple was
wei ght ed and pla ed_bhck in tlhe tank__1# s . proceflure was conti nued
for the duration of the tgst.jdhe regdtgfaref o shpwn in table V. Wth
regard to sarrple(]l,-t—J H-e—r ea +4--b maxy{, mufn absor pti on of 0.04
grans at the 3 haur mark /Aand nai ntai ™d this +$avkl to the 5 hour mark
before giving up lits abi\J 0 retal er a 40 his level. After the
5 hour period the label lo its abili to hold water. W believe

t hi s phenonenon was caused because of | abel structure degr adati on.

For sanple 2, this sanple also reached its maxi mum 10 absor ption of 0.04
grans at a 3 hour mark. At the 5 hour mark this sanpl e was term nated
fromfurther testing in preparat 1 égr t he/ wat er rel ease test

descri bed bel ow. uptake test, it can be deduced
that a preferred ( 54 (~53
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| abel

0.049/85.8 cnferr] or about 5g/nferr] after 3 hours at

Table V
Sample 1
Weight in
gr ans
rature
([err]F)
(217[err]C
47

47
59. 83
59. 85
59. 85
48
48
49

Wat er Upt ake Test 20 Ti me
Sampl e 2 Rel ative Tank Water Room
% %tszijn. Hum dity Tenper a- Air PCT/NL97/00138
rans (% ture (F) Tenpe-
8:00 a.m 59. 77 59. 77 47 7
72.4(22.9C 8:10 @. m 59. 80 59. 80
71 (21.7[err]C) 72.4 w 9:00 am 59.-81 59. 81
71 (21.7[err]C) 72.4(22 10: 00 a. m 59. 83
47 71 (21, 71 11: 00 a. m 59. 85
48 72 1 2:00 p.m 59. 85 '
48 72 1:00 p.m 59. 85
72 72.6 a2 59. 84
72 72.6 \A 59. 81
72 72.6
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of a thickness of 12.7 mcrons has a water uptake value of 15

roomtenperat ure.
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In order to calculate individual | abel gramweights fromthe data in

table V, refer to the foll ow ng: Each sanpl e incorporated the use
of two | abels. To calculate the weight 5 of Sanple 1 at 1:00 p.m,
substract thewb&ssseim reading fromthe 1:00 p. m reagy i vi de
by 2 As an exanpl e: 1@,(). p. m reading M&é‘g»@éﬂ
8.00 a.m reading 59.77 10 _ 0. 08
[/ 2 = 0.04 grans Wat er Rel ease Test

Irmedl ately after the conclusion of th abov_hgfl Upt ake Test t he
sanple 2 as prepared above was subject er release test. 15

The sanple was blotted to renbve atcess wa , Weighted and the data

were recorded. The sanple was first exposed to anbi ent tenperature for

one half hour an i ghed. Half an hour after weighing the sanple, it

was placed in a g‘? rmed (53C) test oven (small electrically heated

oven, Quieny Lab Ing., Mdel 20 Lab oven or equivalent). The sange was 20
left in the pre d oven for nore than one hour and :
Thereafter the sgnplle was pl aced back in €n and I’EITB.I
there for 3.5 h omtable VI it can be concluded that

t he water absorb@ sanple 2 M@-Ss&ﬁ'irfa%%ﬁ wi thin 30 m nutles
exposure to anmbi.Ent Jr oom 25 tenpgrature and hpmdity (48% . Ijn fact,
the sanple regi s"f'er d a wei ght ~$p§eakM 0G| grans fromitsg original
wei ght whi ch cou Bd deemto indicate ne | abel was not

t horoughly driedat frnstall ati on. So Z;SE&’.‘L‘.‘EM | abel of
cnferr] size andgl‘@] m cron thickness has water rel ease

5.8

14— — :
1] 40 65 90
post-heat [C]
tig-11
1000
8
U o . )
o100: —o— Soaking 20 [C]i
:g ~&— Soaking 50 [C]’i
‘§ ~a— Soaking 70 [cxj:: '
o
E 10{ /
- *—_—__—/.— /L
. _
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greater than 0 and |l ess than 0. 10 g/24 hours W|th a nean rel ease of 30

0. 045 g wbtdhj382930 m nutes given these par arreters
25 PCT/ NL97/ 00138 2 Wﬁiﬁ%%

T?b' e Vi du-alg.e 1119‘21}( :.mpacthes:Lstant label ﬁ“f gg%f/éérm %l egﬁlq}e :mzt:.on

T me
Wei ght in labell @urpetmcuré traangferiapel compriFingper nenpuable backing layer is

%ag’g g _prov;d@hg&%:lzcg:) gackmglléayer is reverse(éﬁﬁﬂ:h@wxél a v:.nyllgroﬁ:rglm_-

59.76 g ink wh;zgh@-(szzzug and gyerprinted with ggueglve The labgl 35 ?pg-hmd

59. 7659 to the container with its adhesive surfa®&.i& contact thefﬂ%ﬁgh. The
59.76 ¢ in
5:00 a.m backing layer is separated from t%ttﬁ“?/éﬁf g?y?rr Sishhe 'agﬁl e test

15 instance by the application of heat to either the container, the label
or to both. The labelled container is then applied with a coating which
is subsequently cured. The cured coating provides the required degree of

10 impact resistance and durability. The disadvantage of permanently
attached labels, is that when these labels get scratched or otherwise
damaged, they cannot be easily removed from the bottles. Also, it is noﬁ
possible to provide the same containers each time with new and/or
different labels, which is desirable for promotional activities.

15 It is an object of the present invention to provide a transfer
label which comprises a transfer laver that has good adherence to a
container during storage and use, but which can also easily be removed
from the container for replacing the label by a new and/or different
labels. _

20 It is another object of the present invention to provide a
transfer label with an attractive appearance, which can be printed in a
large variety of designs and colours and which can be removed from the
container in an environmentally friendly manner.

It is a further object to provide a returnable crate system which

25 can be provided with attractive labels, that can be easily and
&coriomically be removed and re-applied. The labels should be applied and
removed at relatively high speeds.

Summary of the invention
These and other cbjects are achieved by the transfer label

30 according to the present invention which is characterized in that the
transfer layer, after attachment to a container and under turbulent
soaking conditions in an aqueous liquid of a temperature not more than
100°C, preferably not more than 70 °C, breaks up in at least 4 parts,
each part not smaller than 5 micrometers and is detached from the

35 container within a soaking time of not more than,ffzminutes, preferably
not more than 20 seconds. Surprisingly it was found that the
advantageous properties of good adherence of the transfer layer to the

container during storage and use, and easy removability for re-labelling



The opti num conbi nation of durability and washabili ty of the | abel s
accor di nYQ¥4H8! i nvention is at |east pasgly due to the  PCT/NL97/00138
perneability of the |abel for the soaking solution. A sanple of the
transfer | apéivighuaflhénls masteype may bestsednall tase fomtisrstaptake/sr shease 20

test of a thi Cknfr?%h%f eagcglmgkerQP%ﬂS@§e t‘ff‘s"aegefpr dﬂ@%ﬁe \iﬁﬁfﬁ,mgﬂ ehas

transmssion. A 25 mllilitre glass contai‘ner wth '
di amet er cpﬁemteﬁedow#w%élmgﬂcn &8Ret tA ehoerteinne srfaret |The whkhis

appr oxi mat gl¥rildinb | & |ddntesudiis dep%ur&adnm{teuayéfh%wr Fih£B iR Qfurb
cont ai_ner g/as heated to ap g |mat§£ r?élS a.circle segrrent of the 25
transPer | R9ED CPRTAAP E)pfﬁyé’ﬁ j ﬁiﬂé"rfé"’&f Y95 S4net r @BBer

as a pressuﬁ.Eccpaﬂnuédé emdt hce qarihabdicir rabedtdradiewal adscéxtﬁdnaaklm
filmwas gegngly I vep. preparation_was conpl ddi

a wax coatFng %lrd‘. Sgg ?acgggré%}?k% I%g %érercf *8urt a‘%erTB e‘%feﬁwgfxaﬁﬁ 3?’8“%
second gl a§$ mshtséi- nkgcess t%etféﬁaﬁéh%ﬁmgam 34, 8'sdyi bbel stakirg vexd uSion

cl eaned thggopgh mtéiuagsﬁome aaeln faééaedbwéegnl&éﬂaa'&é d‘; ' QL? layers

dei on| zed vvat er. g t he sa l.e was heate
sanpl'8@ was us%séssfhézcoﬁ rcﬁ“dséllrp‘l e2 Tard | eted sanpl es were then

wei ght ed at var|mgs1ren9erhoad55aoycﬂfemat%.ﬁeh06f ﬂHerrappHdanonT;bEbc\é/aé &f a
vapour tragsm s ogayg[ &-9ver t he ne. of .the eXREL! at ed

otal ,t u
VO 97/ 3529 rans transEer a.I.aEgi according to VISEH'%ILQ:?/ 80138
to 568. 75 gemimmableierate289hour tine period at 22.2C at 46% rel ative

hum dity. It WaSy l'feOliggei tyﬂpl'ﬁcaé{cﬁxagyoé%s‘%t Qllwo%r bd at?éy&i érﬁg\:ﬁ%o%er
rate was not achieved until r oxi mat 28 mnutes fromtrne 0. Wien
15 of progressxon statlon 60 shows t e step of surface treatment and
temperature stabilization by means of a pre-heating treatment using a
flame heater or burner 60'. For adhesion of two polymeric materials to
occur, many factors must be considered such as cleanliness, pressure,
temperature, contact time, surface roughness, movement during bonding
20 and adhesive film thickness. An additional important consideration is
the critical surface tension. The commonly accepted method of measuring
the critical surface tension is with a Dyne solution, which is well
known. For most adhes;ve applzcatzons(the grigégal surface tension of
polyethylene is 31 Dynes per centlmetrel A series of tests were
25 performed which demonstrated for best adhesion of the adhesive
previously described to the ?glyetgylen surfae; treatment level of
60 to 70 Dynes per centzmetre Was necessary Furt r testxng of
commercially available equipment showed that flame treatment optimized
both capital cost, operating cost and time required to achieve the
30 required critical surface treatment.

For the adhesive to achieve and maintain tack quickly it is
necessary to heat the polyethylene crate 59 at station 61 before the
labelladhesive is in contact with it. To avoid deforming of the
container, it is desirable not to heat the surface over 200°F (93°C). As

- 35 the surface temperature leaving the flame treatment is approximately
125°F (52°C), it is necessary to heat the surface approximately 75°F
(24°C) at station 61. Here again, many options are available for

heating. Hot air, additional flame heaters, gas fired infra-red panels

- .“)C f‘ SHEE{

.—‘1.-



using the "steady state" data after 28 mnutes fromtinme O, the water 5
vapour twenssszdion rate was found to bejgbout 526. 93 g/ N2 pcraddoriRYssS -

For the control sanple without a | abel, a water vapour transm ssi on
rate over idieal@tadst hiPaddcrihea BeRsE! rﬁ‘@?e?xﬁedlggﬁef Q/c%gé{r]g to the | N 24
hours was found. The water vapour transm ssjon rate of preferred

| abel accoRXASTGLt PVERELIDR dddht PR BnYIRT WPI9age Balna \Hééﬁt??b thgn 0 (a

g/ nferr] adwhplete Parraer] ambit BésL4hBOUID G2m2 akeé:f ]3XChod480 rel ati ve

C\;J)mgg} 535/)2’9 1 'I'wBr segmeprl%Ql \Yer%r %y'ggarSe% Zgéc’ﬂ esra;I le fctog{:alzrﬂlngogcﬁéﬁlg7?6ﬁ38
daing thickneas of 1Frhmitoens sach aoREr R3¢ r?g!dam)’acdellagwelymmiém,aeach

transfer le Raving' sl &ﬁ%@@éyaz%fat FEW 8! BfZ.eF0r WhN shAgS %g %&sca“

be det ache rom backing layer for transfer to yth
transfer | applied 66n$rﬁ1§9¥© eigcpkE sdererdassnef éctlefi sed \f—gﬁhato PRe

transfer | o Doeto tAé teﬁcrtréﬁré?frhaﬁmeﬂgﬂtaof?%balﬁ%lsa@@ W%‘éc%é’srat}'{rl g9t

Soaklng Condltlons g . a tenperature 0 not nore
t han 100[ €tRR%, Tb‘?é'laé’Fé‘f)I%frlﬁlece |‘? tg a?B 3 ot&ipht Hhatapsuld in at
| easto 4 pardfisteachithantthetrange of anedd Géciﬁhﬁﬂp5aé§<§1@&€féﬂit 3Ben israle.

det ached fromt cont g oakl of not nore than 20
m nut es, preferta}ﬁllEe Q em)re")@t ﬁgngf%d as fds@‘c':'%n(r}%e 51%ss supports wera

theroughly cleaned and placed in a heating oven until an approximate
temperature of 250°k§éas°;eached on the glass surface. The glass was
then removed from the heating oven and placed on a silicone rubber mat.

15 A label was immediately set on the glass and secured to the surface by
the use of a silicone roller. Rolling pressure-was continually applied

- to the full length of the label until all entrapped air was removed

{approximately 5-6 back and forth motions). After the glass had cooled,
the carrier film was removed. Thereafter the opposite side of the glass

20 plates were labelled by heating a clean aluminium plate (slightly larger
than the glass plate) to approximately 250‘??%%‘3 convective oven, then
placing the glass on the surface of the aluminium plate (label surface
down) which allowed the heating of the glass upper surface. The label
was then applied and secured in place by the silicone roller as

25 described above. Once again, when the glass cooled, the carrier f£film was
removed. Next a wax coating having a dry weight of 0.043 grams was
applied to the surface of both labels. In the final step, using a
propane oxidizing flame, flame treatment was applied to bbth labels by
quickly passing the flame across the entire surface of the label sample.

30 Once the samples were cooled the labels were ready for the Water Uptake
test.

A stainless steel immersion tank of a 33.66 centimetre diameter
and 24.13 centimetre height was filled with the deionized water. Care
was taken that the water level was deep enough to allow total immersion

35 of the sample. The sample was placed with the short dimension set
perpendicular to the bottom of the tank. The glass supports were placed
on a thin wire frame in the immersion tank. A thermocouple was installed

inside the water immersion tank. After each time period, as given in

AMENDED SHEET
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15 2. Transfer |abel according to claim1l, wherein the transfer |ayer
is per m¥EBPE3$FM t he soaking |iquid. 23 3. Tr ansf BETANLTDO138
according to claim1l1, wherein the transfer |ayer conpri ses a cover

| ayer over&g&n&gvt htehd shmpld wesnrenoled dower thetank 2@xces$ Grurifage tWager was

out wardly {pgag bAYekntPORoIb! AN IBNNAE 40P HLA0STREK! BY Rhe tank. TA 2

cont al ner, erein the cover g r meab t he soaki ng

|iquid.  procedurg was c??%iﬁ’é"leér qraBE? abien |‘P§ F’EF c?leéFnBThf GFS“?“'-SV\)ﬁé? ein

the ink 25shownPaht@&iblel 8. WitBOPEGaTIOLS saRPLd 1, hehifsanplefreaeHed ad
t hi ckness are

f or ned i etranf ransfer
| abel? accd?adﬁlﬁ'b‘mt?}’scqrglgh%n 2 faﬁd6 STRRR A E{'? r?:xg%{/énrark and ma‘l’m:almg i
di scont i nuvelahd ey &r sourthaadk sedntre rumsgmlk ipatabgdaty 3® retam ®ater at
Transfer |ghel ;2660 QieQg: t aeyh&fr E’Qﬁ’h eyl q%ﬁfllaas@m{@%mﬁy to hold heat

transfer |ayér conprises a esive
| east reduederbyWe dglieve vﬁhtlﬁ P‘Fﬂ!“@éﬁ‘k‘} mgs| ‘F%Pé begasserehlpbpl Pabature
di ssol ved ady-tRet Saakirag éa{u@ﬂédz %ﬁ;s samplz also Féa’%ﬂh‘éﬁe{té Meima@ccording to
claim6, wherein the adhesive ag/ di s coq\h nuo WO
97/ 35}291 absorption of 0.04 grams at azé hour mark At t h@t‘:’l’f"ﬁﬁ’gﬁ%5138
8. Tr an&fmgnel de|tezatoatdidngrém fakthers tdsting In pﬂt@aeatnc‘xmeoacﬂlﬁswa(&r
| ayer is Io %Q é& %gggéﬁged%éﬂ t he ink pattern.

From the water uptake test, it can be deduced that a preferred

label of a thickness of 12.7 microns has a water uptake value of

15 0.04g/85.8 cm? or about 5g/m? after 3 hours at room temperature.

Table V
Water Uptake Test

s —————— e e
20 Time Sample 1 Sample 2 Relative Tank Water Room
Weight in | Weight in | Humidity | Tempera- Air
grams grams (%) ture (°F) Tempe-
rature
(°F)
8:00 a.m. 59.77 59.77 | 47 A2Ae) 72.4(22,‘,;)1
8:10 a.m. 59.80 59.80 FEL M (21,7%) 72.4(21‘5{)1
9:00 a.m. 59.81 59.81 47 T (247%)| 72 YewY)
10:00 a.m. | 59.83 59.83 47 71(2:,;-9 72.4(21,,1)"
25 11:00 a.m. 59.85 59.85 48 72 (u..&) 72.4(7.-:,4:)“
12:00 p.m. 59.85 59.85 - 48 72 (22'1_‘() 72.
1:00 p.m. 59.85 48 72 (90.0%)| 72-
2:00 p.m. 59.84 48 72 (z1,2%) | 72-6{ug
Ls_:oo p.m. 59.81 49 72(70,07) | 72§ 204¢)
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9. Tr s bRdsobpbel according to any of the previous clai |
t he soaki ng soI ution is an aqueous al kal i A 'sol uti on. nﬁ”m?rgj.”’gdlgs

Tr ansf er g a r i s havin .

t hi ckness eI ow gﬁg?ngce? o%r%at? % QXCQL%,&‘E B? ce%eﬁween g ahd" hfﬁefr"igctl?‘&r@?ﬁs.“e 10
11. Tr ansfeger | ihdiocateb i ﬁgglt%ean‘yﬂét tt‘ﬁe’-!}#r eatirrn-cl ai ns,

conpri sing an adhesive | ayer of a weight between 1 and 10 g/nferr],

preferably between 3 and_7 g/nferr].. Transfer_ | abel accqrdi ng
to any of the pr 36?‘6?@‘&%*?%5%5\?@4‘&%"3?“ °%ﬁk§‘ SABRREIANS FLAANS  cHgRS 8es
at | egst twhesSsbdldyer solitlient ixlanohgtdmms alkalisebsedyionhi ch upon attachi ng
to a container is closest there to having a smaller tack than the

| ayer of adhesive |ocated further fromthe cont ai ner. 20 13.
Cont ai ner, 1i0n paftamsfiegr 1abgdl accoxdingate anyorprihe pgevicqusantdigns having a

| ayer which gngese@,ewuoeg &san@ge@ t42Rsi &y BhEle dacsogr&’a g L&:%g,xt&.f.

t he previ ous C Cont al ner "according to Cl
wherein the cover |ayer 25 corrprl ses an acrylic wax. . _
Cont ajgner 4G or dirpghdferClAbds aééommyto V:Aa?r 6f tHeNBréviRs bfVGs, 1S

attached upon or after achi the er tg the contajner. 30
16. Cont éi"ﬁ@?lsdé‘@of"ﬁﬁéj’efb"% f4"8+ %A’ﬁl\{u A 8% 10 aﬁ?f'er

| ayer has peebetsiflly- betadend3 adrider? gmﬂ ication to the container, at a
tenperature between 40[err] C and 100C, preferably between 50[err]C and

90[err] C
12. Transfer label according to any of the previous claims, wherein

15 the adhesive layer comprises at least two'sublayers, the tack of the
"sublayer which upon attaching to a container is closest there to having
a smaller tack than the layer of adhesive located further from the

container.

20 13. Conéainer, in particular a plastic crate, comprising a transfer
layer which has been applied using a transfer label according to any of

the previous claims.

14. Container according to claim 13, wherein the cover layer
- 25 comprises an acrylic wax.
.15. Container according to claims 13 or 14, wherein the cover layer

is attached upon or after attaching the transfer layer to the container.

30 16. Container according to claim 13,14 or 14 wherein the transfer
layer has been heat-treated after application to the container, at a
temperature between 40°C and 100°C, preferably between 50°C and 90°C.

17. Container according te any of claims 13 to 16, comprising an
35 application surface for the transfer layer which application surface

prlor to application has a surface tension of at least 60 Dyne per cm(éLAGAﬂh)

18. Container according to any of claims 13 to 17, wherein the label
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17.

18.
WO 97/ 35291
on t he cont ai ner

_ jg;according to any of claing 13 to 16,
application surface for the transfer
prior to application has a surface tension of at

has a pencil

conpr i sk-ng ?5%
whi ch application surface
| east 60 Dyne per cm

| ay

Cont ai ner according to any of clainms 13 to 17, wherein the |abel

2gble VI PCT/ NL97/ 00138
hardne%tlggtmsgNr@g},d /Ninits dry

state and a encil hardness | ess than 0O en
1 and 15 In wa soa qutlon hegr] C.
Cont ai ner_ 3&8Fd| ng to %mpgfa%l ai mp %% 'ﬁt o 18, aééelga?:rjf@tghe | 4 boevle;-:l
t he contaifer has a wat eWe:-lgpta:lce val Fempenature oinmiddtEat er |tTRARepature
and bel ow 00 g/cnferr]i,qhpef erably|abeyt 5 g/ cnk. 2Q. ¢ecyMet hod
\NﬁShl ng a gontainer acdording to any of clains 13 to 10 1 conprisin
the steps g. Pk n t he '
12: 00 soPh&cd Ng 7§cgﬂ | lygan aquequs segkd ng
sol ut%on duj—rrl ng a p-2. . soaki ng ti mg not fﬂ&é jit han 20 m n, [pref g?gsbl y
| onger thap 1 m rjute, the tem)erature of tjhe soaki ng sdl ution bein
bel ow 100 pe+&; '
12:30 p.m 59.76 g 72.6(11‘5'() 48 53.7 “
" 1:30 p.m. 59.76 ¢ 52.3
Next 59.76 g 53.0
10 Reading
5:00 a.m.
Wﬂﬂiﬂﬂ'
15

The optimum combination of durability and washability of the

labels according to the invention is at least partly due to the

permeability of the label for the soaking solution. A sample of the

transfer layer of the same type as tested in the water uptake/release

20

test of a thickness of 12.7 microns was tested for water vapour

transmission. A 25 millilitre glass container with a 15.9 millimetre

diameter circular orifice was cleaned with acetone and filled with

25

30

approximately 10 millilitres of deionized water The orifice area of the
container was heated to approximately 118L_\aﬁg“a—axrc1e segment of the
transfer layer was firmly applied using a small piece of silicone rubber
as a pressure pad. After the container/label had cocoled, the backing
film was gently removed. The sample preparation was completed by adding
a wax coating (0.001 g across the 1.99 cm? surface) and let air dry. A
second glass container of the same dimensions as described above was
cleaned thoroughly with acetone and filled with 10 millilitre of
deionized water. The orifice area of the sample was heated as well. This
sample was used as the control sample. The completed samples were then
weighted at various intervals over a 26.6 hour time period. The water

vapour transmission rate over the total time of the experiment equated

.m0 SHEET
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15

solution. such that the | abel breaks up in at
part not 'smal | er than 5 mcroneters and
cont ai ner,

col l ection of

periodically, pr

preferably below 70[err]C, mhile'causing t ur bul ence

punpi ng the soaking solution through a *J\\s

gg*gt he pi ecesrgnmiaiecrbabRbeeRy drbGAInGY €,
bly conti nuousl| y,ncpionBupey

| east 4“32?%§i§d§$

i s detached from,

20
the sieve by
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(57) Abstract

(54) Title: TRANSFER LABEL COMPRISING A BACKING LAYER AND A TRANSFER LAYER, CONTAINER COMPRISING
SUCH A TRANSFER LAYER AND METHOD OF REMOVING A TRANSFER LAYER FROM A CONTAINER

The invention relates to a transfer label comprising a backing layer and a transfer layer which is releasably attached to the backing
layer. From transfer to a container, the transfer layer is detached from the backing layer. After attachment to a container, the transfer layer
can be removed in an aqueous liquid under turbulent soaking conditions at a temperature of not more than 100 °C, preferably not more than
70 °C, During these conditions, the transfer layer breaks up in at least four parts wherein each part is not smaller than S micrometers. The
transfer layers is detached from the container within a soaking time of not more than 20 minutes, preferably not more than 10 seconds. The
transfer label according to the present invention has a very high adherence during storage and use conditions, and can be rapidly removed
from a container such as a reusable crate for bottles, in an economic manner.




