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WO 2007/ 080377PCT/ GB2007/ 000024 1 Title: Thermal
Transfer Printing Field of the Invention 5 This
w pwennson rel ates to thermal transfer prineCogp@mneboozs
concerns a reMansfer internedi ate sheet for receiving
an image to be printed onto an article by thernal
retransfer, a nmethod of printing and an article
jiﬂbeajing;g E%{gie% | mge. Background to the Invention
=50 er printing involves formng an
image (in reverse) on a retransfer internedi ate sheet
..using_one_or nore thermally transferable dyes. The
Eﬁiiﬁggéﬁﬁgﬂﬁﬁen thermally transferred to a surface of
an article by bringing the image into contact with

the article surface and appl yi ng heat and possibly :
Thisgingertipr eglslar &0 tpiveal rednsfer arrgingr angr ¢anbérng aitstrddsfer intermediate

' I printing.ontq articles.that
sheck R el ot el Bl B Ry Pt » Bthod of
prinfifigrand tah yriiclpdetiingd @idtyd inhpee di mensi onal (3D) .
objects. Thermal retransfer printing by dye diffusion
thermal transfer printing, using sublimation dyes, is
Bacidir@aot ostd Inventfbn, 1N WO 98/ 02315 and WO 02/ 096661. By
using digital printing teelaniques to formthe inmage
on the retransfer internedi ate sheet, high quality
Therbd¥PG@Sans PG 3ikhy i8§oPROEIGIAP B Grgyal qL;I Yevefi®) GAN 2 P8 transfer
. printed on"3D articles relatively Convenient!y and :
interpediAianihedt| TREe 9% OF mash dhermplih fraisfraedel dyesch Thibj ieegs is then
' 3.Gal . i age on the .
P SRl R PR A3 o ;. LRG3 obhE it e
article trerfinsl antlragplyingr begt punt porgiblyeslsp. prassucti SThepselransfeMBrinting is

: MO 02/.096661.. Lt 1S al ossible to. .
pecsie il RSl 0O ARES ot ot B BRS¢ oot
on dlsetmg_g,t pajeularly {t]abe nﬁagsf:cong (BI3) ﬂgem btﬂmg&am@w;amﬁ@% dye
. [edi g typica used for .such, re-transfer printing )
it G Rretl Gt o PiGiie  Fatte TUEROTAAYe, | ay iedosed, e, in
WO 98/02315 and WO 02/096661. By using digital printing techniques to form the image
on the retransfer intermediate sheet, high quality images, possibly of photographic quality,

can be printed on 3D azticles relatively conveniently and economically even in short runs.

Indeed such objects can be personalised economically.

The image on the retransfer intermediate sheet can.-be formed by thermal transfer printing,
e.g. as disclosed in WO 98/02315 and WO 02/096661. It is also possible to form the image
on the refransfer intermediate sheet by inkjet printing nsing sublimation dyes. The media
typically used for such retransfer printing comprises a paper substrate coated with Iayers'
which can absorb and then release the dyes printed in the inkjet process, e.g. as disclosed in
EP 1102682, This type of material is very effective in transferring images to articles that are
flat in two dimensions. However this materal is not effective in transferring images to thres
dimensional objects. This is because the substrate used in the media is not flexible enough

to form around the object without creasing and distorting. This results in vneven contact



10

15

20

25

30

whi'ch can absorb and then rel ease the dyes printed in

the inkjet process, e.g. as disclosed in EP 1102682.
WO#seype of material is very effective i nPCT/GB2007/000024

transferring images to ar;%cles that are flat in two

di mensi ons. However this terial is not effective in

transferring imges to three 30 dinensional objects._

This i s because the substrate used in the nedia is

betweegthe 3cEiye HItEiCes, GUQ oVt gRofiapdarY thhanagsjcata thasefisgof the

articlC fBasiRg-@Rd distorting. This results in uneven
contact WO 2007/ 080377PCT/ GB2007/ 000024 2 bet ween

the active surfaces, and prevents good transfer of

T BB, HE5 UL AGE ol LN LA BB i 1

. retrarofet peend Aactcey ents GEX Ailds: thﬁmf{atnhﬁﬂ'ﬁttbmgtds @ave been employed in

retransfer i nte es, onto, 3D arti.cles,
plcs! SLEASLEL AL o moges, o QB aReb it SRR polzatiylene
terepi@hal@ie PAR G Bdehstd &t VT posaB andtihe :somtza@w ttslﬁeblbﬁ often
hous pol yet hyl ene terephthal ate, e.g

encm@t%%f Bygge WW@W%&% & b Lipieriop B Gmsaélar umi in this type of
prmnlti’% QRleR &tntp%aben&myme &G aden mﬁteaﬂeu%w%&?t oﬂttsthe final

at the sublimtion es typi cal used in th|
retrangfer Bep, e dygs eanemyee ipto stiakd as vwﬂtah itahifersinp dutp aheemrface of

the artidR %S&g‘%fééér}!tede,"‘ﬁe{%r%@%[: Yhilad nou4 dﬁ’fﬂﬁoﬂ' ;I%.L Hihns ¢ oot all the-

retransfer st €S canh nhobve he subs
dye pastedvattb tbsretmﬁatsheatlm’gansfumd tm’élesﬁnaf ant:elepﬁnd himits the optical

art cI bei corate n ocess aI I d back
donsif appEL 5 G FOEIBRS  Ah Ar T RaEr R Tt T Anegt and are
therefortt @erfeh&dr o bdﬂgf(ﬁ‘rloﬁ| @Rbityl STé ra&ghaf I%:Icetﬁffhﬂoﬁ he cfyle Nado the
rtlce tsteoptlc ensity achie e in
Substtar?e aFti?tattyet s %apgﬂtde%%wﬂﬂ iaha WW%%%?@EJLQ Herate.
TheseClURtdr Akt G kfhida a Eﬁ s ﬁe@n\se& 1B 1§éH efeteét@%ch as
i ffus

qualit 0 avoli'd bac i on ye into th
it T a4 aboieaialaioene ohipt peBnciaprin. deidddig, sch

bame{) If}a?etlsnt.lénc? Hétofobb@ Je: ﬂgaﬂe%blé" Eﬁebe%UQ@td{ %z;eg WheEhﬁg %ubstrate i8

her coatings are typica pp e sputteri

. formed farquini rth ayehesf,o bk deewatcd é“hm s thalk ummhseqmﬂﬁm Bam&dsd will
o BB, B 1y S R BB B

overall bexdibddaqualiy ofale fied produdr azed when the substrate S
forned around the article to be decorated. The

i mage that is subsequently transferred will 20
US 662010 iR sbd s Sreba ki tek SR b sht fJoﬁ%ﬁBﬁlg%tﬂ%I% layers on a

transfer, which once again detracts om t he overall

’ substrafe peEibipal priwgthylgneierephibalpte RET)pinsladieg an ink-absorbing layer that

may contain porous silica gel and polymer such as polyvinyl alcohol.

Summary of the Invention

In ome aspect, the present nvention provides a retransfer intermediate sheet for Tecefving an
image to be printed onto an article by thermal retransfer, the sheet comprising a substrate;
and an image-~receiving coating on one side of the substrate, comprising an image-receiving

layer for receiving an image by printing of dye-containing ink, the image-recelving layer
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US 6686314 discloses a retra.nsfer internedi ate sheet '
conprising multiple layers on a substrate possibly of

wWalyeisiyth ene terepht hal ate (PET), includi ngpafasnerioosezs
" ink-absorbing layer that 25 may contain porous silica

gel and pol yner such as poPyvinyl al cohol .
Sliml-nary of the Invention In one aspect, the
present invention provides a retransfer internedi ate

comgfiéed ahomphseceirvisnglian 23fksi, mageyt abdoebingipbbahenint anden and a
t t he |_retransfer, the sheet conprising a
Seco%‘il@éﬁbgt@% %gﬁ “¥ mage-r ecei ving coating on one side
of the substrate, conprising an inmage-receiving |ayer

for receiving.an_ inmage by printing of dye-containing
In ujen B2 19458 1§ h%@@utpré éseii‘ogrp élp. gaygqse) ophe image-receiving coating of the

retra.%@&ﬁn@éﬂ%ﬁ;ﬁg Qﬂée@’b%()%t@l@%%é} gje%%rin% | ngﬂﬁgﬁr ePRRYSre ofien

por ous silica, . fTrst,” non- ye absor nmeric

termpd efdimagine ﬁéiss élﬂémléh ffﬂrﬂéf)%f lsite OpRT )bﬁefilf—ﬁ}ﬁbll grafci hlnﬁlDD: or a
mlxt#%%f 9@, &éﬁ@&ﬁn 8}1% ﬁgfegto?gﬂfa? {:c%éz@%d tlt L ansu¥s%5§fﬁlc&goraie

e i mage-recei ving coatin
the sublimstivediyed ie thhietn dfa pgmmtl disgergionn ghelymagﬂasseyj b fidesied by a
% bIeFlcks are.often ternmed syblinmation
varie ? (&

v Iﬂjﬁ%‘%‘*‘s rmc TP Pﬁ@tmgr ?ﬁfsgrgﬁ g tc rikls prefexred to

use ﬁlghhll I_Iﬂﬁﬂ_t{g Nteckiques Tipkitisalerlpfinkiet rintthgp e nsliiaple Ofkiet grintable
Such | nks, usual |

of, surface contact.. .
sobi 2 P e St BERPECR Fichife RBPHIToRe.do be inkjet
printBLg RN orth S ERIS b RiMablENEe | PGS WwRYEREn (B5RBR G PYrle Mark) and

vari et%{I of m._nting techni g%es i ncl'udi ng screef| -

othegypglep Phigkiet paster. pFhashiepigs &eg placed with ﬁreelﬁr@gpé@:etv@gmahng in
contdB ikl BishRlce BE itk BiGe b6 BalAYeS desed 1d Gt Aty e Rbsion of

printing. Suitable inkjet printa I'mat 1 on .
heat frad npglin pled prseduat) ecwhiinsi o dvesgroopiée tﬂ’f@SSfSIl@Cbnoasheet transfelmg

to thd/ éx%i&%ﬁr%a?éf: Fo y;&oddc% 2 cilésﬁléﬁ eé“r&;té%fdngé able, are

conmercl a avai | ab use with Epson-
(Epson is a Trade Mark) . and ot her rrakes of i nkj et

sheet .is the e he . o

The gy 1o OB B oR e 1 RV biggers with
particés dquhﬁlgﬁihbﬂl@@oﬂ’ﬂﬁica@&% d:xbpdr:tﬁd rtlﬁerfﬁlﬁﬁtghi‘ @rdf?l'lafﬂﬁ ibBing reasonably .

wth the appl)catign of 15 heat us y al .sei
homageReyy Pe?‘m%g’é’&lf’ﬁ b lﬁyeay«%ée%ns?n(cq e sulibfekd paminioih inks
contSNRL buliARsE ay&d B8 ms&dﬁ@n@&&ﬂnpﬂ SraSitdrl RCE hRicR! OUMLE Biyer is
the desired printed | nage.

designed to be able to receive an image by inkjet printing, with the amorphous porous silica
gel fonctioning to absorb liquid ink components. The first, non-dye absorbing polymeric
binder fiznctions to reduce the retention of the dye in the refransfer intermediate sheet on
subsequent sublimation transfer. The second, flexible polymeric binder functions to provide
flexibility on heating and deformation, preventing crackmg of the layer, and also absorbs

liguid components of the applied ink,

Amorphous porous silica gel has good absorption properties and is effective in absorbing a
wide range of fluids including oil and water. It is preferred to use amorphous porous silica
gel having an oil absorption characteristic (namely the amount of il in grams that can be

absorbed izto 100 grams of silica gel in dry condition) in the range 50 to 350 grams of oil
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The i mage-receiving |ayer conprises a mxture of two
conpati bl e polyneric binders with particles of
w@porqEeors porous silica gel dispersed ther etchyramagitoooo2d
preferably being reasonabl% 20 honogeneous in _
conposition. The layer is designed to be suitable for
printing with inks containing sublimtion dyes, for
subsequent thermal transfer to an article. The |ayer
per 108 gohesi fnvéibat motveprafbtablyt 2 leastcZiOvamn of erhger BP0 gmakf of silica.

Fintin -with the anorph . porqus_si lica gel.

The ige kel BT Bt riet FRCE PR Daikeclo® Alpicrons. Good
mmﬂﬁnﬁ@égmﬁamﬁﬁyﬁiﬁh@pﬂbkﬂ@ﬁf@bjﬂﬁgﬁdsbrnmﬁe3muﬁpmﬁa?ghl&mm
to reduce the retention o ejnt rettansfer
Grace Regsepe di & & %ﬁ@@ﬁl&oﬁ%ﬂ?f@ﬁ%@%ﬁﬁéﬁ& b6 pgsof amorphous
silical fi1RP$H18 an aVBBsS 8400 sizk @%b RhiSrcROLNAEY i€ :BHoRHRE characteristic
functions to provide flexibility, on heating and
whengisy of abath 9, erppesiaiien 0 e aekeitgidf the |ayer, and

al so absorbs liquid conponents of the applied ink

Anor phous porous sili ciamﬁgel has good absorption
The gmapewus pemuasitics gelds fipiselly prepant dbaorimg intiggangedid o 35%,

I 0 luids. in ' il . ar
g e A e S

an oil absorption characteristic (namely the anpunt
e 5 St e B SRS e B R i
strucBBlwR EREmd Db g@hdr thdGhatBEbhk P83y AR TR 0644 SN0 papiipates

] 100 grans of silica, nore_ preferably at | east, 200

in abigrlipg igHd EPRPFER's POBe gHaroogrosiiiy havs booprebianyd wikp fefrolysed
s GB8b13 TR BF BEG s olyvalyCalSbi, ihidh\® ARRBRD th

qu 1f%%6§%é’?ircro%? Goodﬁregfjltaié)yllzage been  obt ai ned o

typesuefl dyp Syedofod wbBwati@y krapsderi even Wheaokeafgdr k)t & pregarcgele use

T
for easwiof toating.afetablpchydeantysed pelyginglenlehols 2arngasrmersiadn avadiable, e.g.
. L | t \r a¢t erd st i .dr 3 -
it 37 SR A PGRBT M el G ¥ it f BB g rade of
polyd6il alsshd iiihealogeholecular yelgha(A7 oy sibable from EmrampGotlid. '

in the range 20 to 35% preferably 25 to 30% by
wei ght of the total dry weight of the inmage-receiving

The i3 8n-dye absorbing polymeric binder is typicelly present in an amount in the range
15 to 30%, preferably 20 to 25%, by weight of the total dry weight of the image-receiving
layer. -

The second, flexible polymeric binder also forms part of the main polymeric binder structure
which binds together the amorphous silica gel particles. This binder also prevents the layer
from cracking during thermal deformation (iypically up to 200%), and participaies in
absorbing the liquid components of the ink. The flexible binder is thus desirably capable of
absorbing water to an extent to allow sufficient and rapid absorption of ink solvents dusing
printing. Suitable binder materials include polyoxazolines {poly (2-sthyl-2-oxazoline)) and
aqueous polyurethane dispersions, with poly (2-ethyl-2-oxazoline) being preferred currently.
Poly (2-ethyl-2-oxazoline) is commercially available in a range of grades of different



10 The first, non-dye absorbing polynmeric binder
fornms part of the main polyneric binder structure
whi ch bi nds together the anorphous porous silica ge
particles and al so participates in absorbing |iquid
conmponents of the ink. Good results have been
obt ai ned w th hydrol ysed pol yvi nyl al cohol s,
preferably fully-hydrol ysed Bol yvinyl al cohols, which
do not absorb the 15 types of dye used for
sublimation transfer even when heated. It is
m@lé&fle&f&éi%é Q. éjsﬁamﬂyﬁf()@l HSEH 8] Yori lﬂéﬂinc@l 5 OfBpId byt Mhternational

relative | ow nol ecul ar melghts and hence
Speriglity ?rctduets (ISPomdersbe Trafle Motk mngzol Serod aprubis kayel bednyabiagned with

n Lcohg

ARV AR5 OBl AL D R0 oy o snoco
thishiradocdssnambgd-teyeiniyel taybrysaid gopdagtepenties yathyvt Imying undesirably high

g@pohol E;th a l'ow nol ecul ar wei ght (27, 000)
SOdVET VAP from Kuraray Co. Ltd. 20 The first, non-dye

absor bi ng polyneric binder is typically present in an

0

Tg%,rsoeg\%itdgﬁ{]mlég gq %ggﬂgzgyé%r %?}9)?0 ge%{)]?lrﬂ?l %l@ount in Ehe rang %5 1o 65%,
pleFERBR 4586 §5%] ngvélgif BF the &l TRBwSi 8 8Nfle irhdo8X¥éRivihg layer.

pol yneric bi al so fools part of the main

polynerlc bi nder structure which binds together the

TR BERNRYS i %labf&asu%ly RALUhELRSs in TR 109850 Aihs, c.g. about 15

prev nts t ayer from cracking during thermal
maénsr mat i on (typically up to 200%, and partici pates

in absorbing the liquid conponents of the ink. The

flexible binder is thus desirably capabl e of
Embeitméitngf gt @verion dindepattemtar tappla:btlianvdnsmfrﬁris&ir enterngedaite sheets
w%g]?%r%b%gﬁlg Hz Ig?nrﬁﬁ,g% | m;ﬂnsﬁlg nCllc G:a as g%sr:rq%d a%of) [ Quclhns%eets utilise

yoxazol1 nés
dﬁ@ﬁhﬂh(émﬂmhyhmﬁbﬂmaim&ume%hnﬂmdmﬁﬂmmausmmmbMynHﬂhaﬁﬂlummh

.spersjons, wth pol -etlayl-2- oxazoli ei n
BRI LT ShePRrseTiol T2 B FipEe 98 BRRs] TREF e enster
inCRNTIRAE iRk McRYiak iRkt oa wiitgieis@batgd, afiesbedble to tolerate being

di fferent ,
stretched Wlthout fracture. Experience we have obtained when decorating a range of objects has

determined that areas of the donor sheet need to be able to stretch to about three times their
original length without crackmg in order to decorate all the object surfaces. This is equivalent
to ‘a dimensional change of at least 200%. In such embodiments, the substrate and image-
receiving coatmg are designed with these requirements in mind, with both components being

able to deform sufficiently when suitably heated.

A.heat-deformable substrate thus suitably comprises material that is deformable when heated,
typicélly to a temperature in the range 80 to 170°C, preferably being sufficieﬁtly deformable to
be vacuum formed under the action of heat. It is preferred to use substrates that will deform at
as low a temperature as possible in order to be able to print on thermally sensitive materials,
-although it is more difficult to manufacture coated products using such substrates. The substrate
preferably comprises an amorphous (non-crystalline) polyester, particularly amorphous
polyethylene terephthalate (APET), as such materials have low heat-deformation temperatures.

The substrate is typically in the form of a sheet or film and
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5 nol ecul ar weights, e.g. from5,000 to 500,000, for
i nstance as supplied by International Speciality
Werpdoey (1 SP) under the Trade Mark AquazolRCTGExR»d07/000024

results have been obtained wth Aquazol 50, which is

a poly (2-ethyl-2- oxazollﬁ%) resin having a nol ecul ar
wei ght of 50,000: this produces an i nmage-receiVving

| ayer with good properties w thout having undesirably

deszrzfnlygﬂtas soliskieon invils cangiet \p0 1TRE0 sderontl .8 ket 5@ microns. Good

et PR 500 S ARy BB By A ST

terepl@haldth@ndval & the EYad&QﬂghtPEﬁf A Ia@phlmgp Trrees &fingiln gmageehhoughi

. The i mage-recei vi n r..suitabl t ckn

to e R GO LT YRS ltemgmf%ﬂgﬁt‘ﬂfi‘% Rk ghates
arcunETRRM B Rs. 0btHh Subsipme B;tataetats fatenghaidatd e st;ae are less desnable
cation in retransfer internedi zhe sheets

for exagngilem@évrvmﬁdbl@m (Y Ao sieB iyt 16T eteerge gh Rovels of
pIastlg %%‘iﬁﬁ&qg DOME. ﬁ%ﬁn&%@&ﬁdb‘ blihk §8ardehatomabh@esirable.

strate partl C 'y heat -defof mabl e substrates,
commnly PET with which sublimation dyes are very

o f orm,
The ’Wt%wep ‘é?ltlﬁ% §y%ipe |ma?' er fie |a§?% ?Ing Yaﬁ:'ef@ééw%g t EJS%EM and
the inSidbsdceBing 1oyer Wihe prifnt liysr mqmmead adimgish o!ﬁéleabiage-t@ewmg layer

tol erate bej stretche t hout frac er.en
to thejub Wea%ﬁ%%éaowwﬁs aga%@gtp. ﬁalegc Pgnge P ?r&elctﬁ g ASkible
polynk#is nekedrRl FoaRbel Hiat faki@RIhaf th h&agﬁctmrvnsglheér tn@eshenidoss of
be able to stretch to about trl]ﬁg s,their .

adhesgsm; Fi GRAPTIREMTY t TP OIYEmeEF MAGTRY T s Rplyesiop Teging gvailehle as

&&rr%ﬁ&seﬁtxﬁ 85 frSnsRiaH ketid)eBtre(De)Ric. having a
aquec%%m%iilﬁgﬁg B%ye e of atol Iegaasst 2050% ?ﬁ% suc t( Ex 5

Tg ofdests dlainrfdRE.ssuich #rethesswpplied &y drdohmendec the depdgiMgrk Vylonal, e.g.

0 e ) P S

Such pulybiter resitd genatatlp hevs prabey f¢rtitiadhmtiheatondefloviblapolymeric
u thu sui.t ably conprises material that is
bmde&é‘?ﬁ?%ﬁ ??S?Pé‘ﬁ? typically to a tenperature in
t he range 80 to 170C, preferabl y being suffi.ci ently
deformab) e to, be vac for ned dr th
The iRBS TooRFIE SOBPEER BAHD A0 S8 Sah St 2Pl g?f AfY Reasgement

layer q:ﬁfté?;!' BF Ak iR8od-@Wkivink QRET AhdiAfe mnaqsﬁtr h’zbﬂvelnﬁnﬂi demprises a

able to print -on thermally sensltlve mat eri al s,

POlf’IeﬁflCﬁe@@h ﬂnatt fangtingy b EiReq Gffion B i B Pk S laser
du:mgr 2 ﬁﬂ élﬁ%ﬂl SRk etassdmctétﬁ {BIBSH pAhBng step.  Suitable

r|ses an anor phous (non-crystalline)
bindep niateeslls dor, tlnp au@pmdnﬂwmanmﬂpﬁ@&‘smp & §ietpijardm ghose used as the

o, GBS, GACSTR PR BB B2 sty

hydrdiyaﬁt_} effsrabily filve Hydrolgsed, polptimgt aloushotSL | iyaxddresti® have been
2007/

TR e AT A T

molec %ﬁ%ﬁ?zs (90081l BRLE-45 Rhawsy Geer. obtai ned with a
50 m Ccron thick anmorphous grade of

poI yet hyI ene terephthal ate known by the Trade Mark
Ta PLL Y, ta WW@persed
The %% ?%n]!lel sf QISB cgé:[ﬁgg éfirttgl?ég of ;Jlg ItFSSB&IB?éJQﬂE a [d@perse
throughtie tdndefrl praﬂetabtmdeatsomhlst hqu&;moxg;rmmgr 5Tk @hltrﬁdgel ﬁmc’ﬂoﬁs

| e I h b
o oSO B SR P B DY B0 AL AU g

pol yvi nyl chl oride (PVC) filns nmay be used but these
can contain high levels of plasticiser which nay tend
to transfer into the article being treated, which is
undesirabl e. The i nmage-receiving coating may include
an optional prinme |ayer beLween the substrate and 10
the i mage-receiving layer. The prime | ayer inproves
adhesi on of the inmage-receiving |ayer to the
substrate, and suitably conprises a flexible
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20 The i mage-recei ving coating nmay include an
optional dye bat her |ayer or dye managenent |ayer on
wigoRBoakosthe | mage-receiving layer. The dye bagfikBio7n00024 -

| ayer conveniently conprises a polyneric binder that

functions to reduce diffusion of dye into the

i mge-receiving |layer during thermal transfer of dye

fromthe sheet to an article in the final printing
ingstpepiinSulhabliea géllmrprwidﬂrthaklsetfmth tdmesm;pfwn@wghness which,

i pcl de mat er, e sa S _or ose
confbEpiE GRS b pPmledford BEr B8 Gt B hecd et Bt diOREhnce duing
therRhINEREFeOk of ﬁhﬁet fRgemrfeeehy i T dy@efier Rt ﬂypluﬂgrﬂay a thickness

hydrol sed preferably ful ly hydrol ysed, vi nyl
eI P 310 6D SRS @r—"%f%fa%&éy BelehTHBIEi Asd %vw%/ 7 microns. The

| mcygatsma 398t i B k¥ ARl 8o G500 s

pol yvi nyl al coh a nol ecul ar wei ght of 125,
coatmga-E- dﬁ@l"@“fﬂﬂ@ﬁﬁ%ﬁ mr%%le gae ot lgss B lﬂw@cmﬂé e siliee gel may be
r r
B R e PRt ge Pl O Bl R o
smaﬂwmme Waﬂng:eaibfu’se ﬁmmmate THer sxalmmfa gyotl Bitt ibeves been
Q,enab .ink 0.1he
obtaned %m g@%dﬁ’% 311!1%7 pi ur 2D gm:;u?] iéu%l&gﬁ&lgi\ﬁ%s ﬂlfe]:} WltEL an average |
pmﬁ@ﬁ@ﬁkBBGamiaﬁﬁhéﬁﬂmﬂﬁéﬁ@Eﬂ@&hﬁmbmkJet printing. The '
silica gel also provides the sheet with sone surface
roughness, which considerably inproves the
LowSduiddkinadsi (0N high BhghnbR) VEHR ma@@b@ﬁﬁg abdlinglit inedeSsary in order

surface durlng thermal transfer, . under vacuum

that %pmg@e hqq@ee@ﬁe Bhachand qhg)?gpletw erﬁ #an he evacuated from
the &H‘a&‘ﬂ?‘%ﬁémﬁ&e tih8nd AR @fengoi%rzﬁiﬁ% Grafe. HIGHQRS if t]E’c{I_ &Q&%@ésﬁs too

to 1.5 m crons, .g. abou 7 m crons

low é“'pugb@assgm high)fengfer o eolenrans it @maghcbr@mg @mirarn@feéstsgez@ﬂ be
fess feﬂéctfvﬁ.ccﬂ Egﬁr@feh%&‘ AR SH6R éaf IR Ra S Fé’&ﬁ Qg "!&i Bekk
e.g. c 0 €s than 10

aving" an average parti sl z
smoothmsy (hy dhiealsige) ta agefr m;mtbaf l;féuéncatdnylmferst, heagmmieat 20°C,

ol t. il el ,used ece
co% v Rt (i) S0 1 SO P 2 Bl BB SR epyeen
secolaaldro@ndat e. For exanpl e, gaod results have been
obt ai ned using Syloid ED3 silica, which is a porous
anor phous silica filler wwth an average 10 particle .

It is Slsdededfatfe HiaHRRS iRle Ealabe thee Gaaemnbave w}malg@-%cewmg
snoot hness (or. hi gh roughness) of the inmage-recelvi

coatigs &84 Hig ar%cl%%%& é%ﬁogﬂtfrdrﬂﬂ@méf&hﬁf Higtshest caROYRPYRE dhe o of

the a@?cﬁ evac uat egé?:l%? t He t%%r %dfegst %éfg?‘? ?EF@(E&E%%%%%IJD&
stati¢ hed dhvenio fioeting gn@magé at Bﬁ‘iﬁe\ﬁ@% REL takre lessrdioanh® 6@ saridswore

prefeir%%( %55 lgh%vl C{OO l’ﬂ}% S%o %1%61{ g@o@ etrtro nS & rduﬁng %1%' t%fr%u%@ormmg

ans 56 W
stageebf Hetprvess. | t&lﬂh&ugh’ ﬁéﬁﬂd‘f&{dﬂlﬁg‘] ad:tuiﬂyeocsmsfadﬂgkotexﬁpbﬁtmes we
bh,i %g r ce|V|n has a ekk %%%othgg aird.

S o e ep br ENCRIE® | BTGl o g, duing

ﬂmﬁﬂﬁg§yﬁgd at 20C, 60%>relat|ve humdity (RH), betmeen
1 second and 20 seconds, nore preferably between 1
second and 10 seconds.

Preferred dye management layers are disclosed in the specification of our British Patent
Application No. 0623997.4.



20 It is also desirable that there is low friction
bet ween the surface of the inmage-receiving coaling
and the article being decorated in order that the
sheet can nove over the surface of the article during
the thernoform ng stage of the process. Preferably
the coefficients of both static and dynamc friction,
neasured at 20C, 60% RH, are |less than 0 60, and nore
25 preferably less than 0.50, in order to deliver
good performance during the thernoform st a

' ng %F of
t%&OBF%?ees ol the) ORGGGR TIPS Bratdpigraable, SibstRise (i sheets find

paﬁfcullaff Ik /FREH PrMfi®S on WH Qﬁ&lbﬁ\f)@sslblfbaha\lu%v\@fmplex shapes including
tenperature nmeasurenents correlate with performnce

cueygtl ishepes K@nﬁeﬁo@rnmgex) igelpding pwpewHd rugvepf Whepe printing onto 3D

arﬁc%\éetﬂé El% nd@gglc £§§t ??g 24 Qtlaﬁlreslﬂtﬂﬁetljéﬁéee&% o tl"ﬂﬁc priot to

eets l'ar app |cat nin printihg on

applicaii@l te the apods tdﬂogiterhmv Bhregt a@lqualldemt defiarpelsle. The ISth:hangsheet is then
cur shape congaye. or i nel udi .

SR GHOA f ST RSP SRR DB 08 AR S e

Thisylp capkhiyntyredioctad B}d appdiczgmntotﬁ aarattlmmp.e catsel the softeriedh gheet to mould

to glreta?t%leg%ﬂ{ lg é7$|f>eétd£ {nhlgl{ag{e B(gﬁad:g giﬁ glgratrt?cllg Qeg by maintenance of
thedRILQITERY Sheet TR fHENIBIE a@aﬂﬁmﬁﬁﬂe I1§heht|’el@fb 4 fuitable wﬁqjefau@mmr dye
in which it can be easil ed to and conformt

trapier BBIEIOLR STRFTAREE ik e &?ﬁ? SU9°S- op ﬁ@@ﬁ#@ﬁﬂ%wpwaﬁy in the
raib f18Ghado lgycoﬁ&bo IAfe@HyeO{aaIefer &hY a1 LRoWRAUS CalifR8 to cool before
sof tened sheet to noul the article. Wiile the
rem¢vebef thg rmpﬁ@raint?eaedlaﬁe &1@9& §e1tablﬁ apparptye forrperfeyming the getransfer
: c sibly
S s S e b
for dye transfer typlcally.a tenperature in the
ThF % ﬁr IélteT‘gedt%a € Cige { é)cré:%rgl;;]ls gcl) te%? (ﬁmglg%f : gﬁvs??lta Hl}dh g)artlcular
aplﬁrchmcml @ uss withl thwvadl Ofiage acismelict quﬂ:[ﬂmdnt heﬂ@bﬁter dersutdics of three
of the retransfer interned ate.sheet. ahle . . .
' d“’é“ﬁﬁ‘ﬁ? tqpaects a'Ehep%‘?J P8 FATY DAY Pt P s’i‘”é%e L mafprial dpluding
plalsfics KMOMI cerBmi, wsd SHdSsthdd $6lpdsite YiRlcPidk A6t Bie 3BRctY\@ther being of
2004/ 022354. The retransfer |nterned|ate sheet
soligkar shisivaged onerstien- feaexmple ofifls uphiy &nfhe dsomfippief automotive trim
pal&"lytl) Ie & thap&]!rfagé’azﬁj 9.19311'0@ bH?‘ﬁerWaJterfnagly %ﬁ@%osﬁﬁ@gﬁphcaﬁous
retranster equipnme decorate the surface of three
di mensi onal obj.ects. The obj ects can be nmade of a
wi . de range of j -
Depr%x{(jigﬁg,on rlglgn_lr% of tﬂé guéﬂ% cgr thn?]ﬁ%cr:le g‘(ﬁ) rk?r\r%%g:a? HRE%%%St ﬂPl%g l’fosrfned, it may
be wpprbpriateato (ph-;—teaat the quifdee by bmﬂ]ngmmfof 8 Glrfagde osatihfomlasembd te dmprove

S tio e e its e is in.the .
eSOt B oI5 R R BaaRGet S A it metbo,pf use are
kn$wf foaksic IMRIAH ARG e BUL dishHIBEAR iRER 15E3Y7. O B&ueli® %?Ecbjlyeapplied
applications. Depending on the nature of the surface

by gitray epating fqllopad hhowmcwga% NalgeS§ @inpEshe formed, it
may be appropriate to pre-treat the surface by
application of a surface coating or |acquer to
Anjembpdiventdf ghetinetiorpprofidesaapisingier i risfeate sheriferapletyingyag image
eceptive | ac [ t e
to pEBARK iy ArPUTE By Pitabl ol BN o3BT KRR ormabl
subkB8254nd anAmage gpu&ving Soztlypi anadrie)sidapplhic subshryte spmpyising an image-
coating, foll.owed b en c rin # 90C for 50
reciv g e ol Rk i st POMHEhen TG Bhion provi des a
retransfer internedi ate sheet for receiving an i nage
to be printed onto an article by thernmal retransfer,
t he sheet conprising a heat-deformable substrate; and
an image-receiving coating on one side of the :
substrate, conprising an image-receiving layer for
receiving an image by inkjet-printing of dye- 9
contai ning ink, the inmage-receiving |ayer conprising
anor phous porous silica, a first, non-dye absorbing



The invention, in preferred enbodi nents at | east, has

a nunber of advantages including the follow ng: The
retransfer internediate sheet is very flexible and so

is suited to vacuum form ng, being able to tolerate

hi gh | evel s of dinensional change w thout damage. It

is possible to achieve high Pevel s of sublimation

transfer of dye fromthe sheet to an article, e.g. at

| east 35% thus producing i mages of good col our
cahgrirgng ik, tihenaghestivigiaysecqodng edopheusporous sitick, adirst, non-dye
econom cal L.y,.attractive parti ared to
U R A T T S R

with nmetallic barrier layers or nore conpl ex

mul ti-1ayer coating assenbljes. The e.aof silica .
A e PR LT Eine et R r R e Shvdising 3R (B sy anicl
ubi !tlﬂ::] ﬁﬁgﬁatraraﬁh?p Rerflbdikte g;h?h@&;dﬂ[pﬁ&'ﬁg I’f;ttnl?qgng gﬁ QibgH BY printing,
a high_degree of coverage of the transferred jimage to .
DEPTATY 17I€R PrIEHAGOY FiEgeRaIeFeFIEE ERCaE of 1k PBrds il the coating
iReTBAHAERIRh a0furthieof tAY BRkieQRd Wia_{)l]l/ingl QWit e cAlRS e drank¥r of the

~way of illustration, in the follow ng exanple. Al

imvge Son thydsetae the pificliardite: unl ess ot herwi se st at ed.

WD 2007/ 080377PCT/ GB2007/ 000024 10 EXAMPLE Materi al s
5 The exanpl e used the following materials, which are
Dadclosgsidrersi is pmbrtiyle heaning alptinted jwngp pfoduged 8y thegbgvgupethod.
nol ecul ar wei ght (nmw = 27,000) fully hydrol ysed grade
of polyvinyl alcohol, available fromKuraray Co Ltd
Thé invaitiobj indeeRrredl@ntiinents o2 (a®Shas aandmbel pf hdvdntagey dmduding the
ﬁg%ade_of pol yvi nyl al cohol with a nolecul ar wei ght of

B'$00, available fromKuraray Co. Ltd (binder in

bat her | ayer). Aquazol 50 - a

- Db ok T e DG o P bt forming

Sp&sd atld thYol&at0 HiphllselsHE diatedsibiancange without damage.

+ [t is possible to achieve high levels of sublimation transfer of dye from the sheet to an

article, e.g. at least 35%, thus producing images of good colour density.

»  The sheet can be produced cheaply, and is economically attractive particularly compared
to alternative approaches such as the use of substrates with metallic barrier layers or

more complex multi-layer coating assemblies.

»  The use of silica particles in the coating allows the sheet to conform to intricate shapes
during vacuum-forming, providing a high degree of coverage of the transferred image to

an article, even into small recesses.

A preferred embodiment of the invention will now be described, by way of illustration, in the

following example. All percentages are by weight unless otherwise stated.
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Syl'oid WB00 - a porous pre-wetted (55% water by

wei ght) grade of anorphous silica filler with an
WORpeHEef e particl e size of 12 mcrons, avai | ZETE&EH0GMF0024

G ace Davison. The oil absggption of this materia

when dry is around 300 g of oil per 100 g of silica

(for inmage-receiving layer). Syloid E1)3 - a porous

hous silica filler with an average particle ci7e

22{"‘%ﬁggfm'crons, avai | abl e from Grace Davison (for

barrier |ayer). PET "A" - a clear 150 micron

tth'ck, anor phous grade of pol yethyl ene terephthal ate

_ﬁ%ém 25 supplied by Ineos Vinyl (substrate). Base

coat formul ati on Deioni sed water - 64.5% 30 Mow ol
. 4/98 - 4.5% (first binder) Aquazol 50 - 10% (second
The gFagmisrsed/ibe HalkoTing metmysle.gelishent 31 canpnercially available.
20071080377PCT/ GB2007/ 000024 11 Syloid W00 - 11%
(anmor phous porous silica gel) (all percentages by

Movyadi4dfitt) 2 Tuve msdesulac waighf (i e 720100p fulipesy dnriwp e BF polyvinyl
fol 1 ek onj .sed, wa “was-neasured into a
alcohr?l%r Tefomy v‘hgf% & E@Zﬁ’eﬁb’?‘%ﬂet. The Mowi ol 4/ 98
resin was then di spersed into the cold dei oni sed
usi dle m xer.. Using the heater jacket,.
vowaTl98 i Al TR e 1 hagT TR ool ai bR Eist of
125,080) a¥bill il freRTERI-6Y CO. MvAShifthk B iA@dayat) this | evel for

a further 30 m nutes to ensure conplet’e sol vati on.
The 10 solution was then cooled to 25C. The Aquazo

Aquazd] 5011085 17@08hTBL BAnOYRER Wit m : t :
= sol uti og ags M xed for a ?ﬁﬁlﬁer gﬁﬂg%rwgélght A}%O’OOO supplied -
by International Speciality Products (second binder).

Syloid WS00 — a porous pre~wetted (55% water by weight) grade of amorphous silica filler
with an average particle size of 12 microns, available from Grace Davison. The oil
absorption of this material when dry is around 300 g of oil per 100 g of silica (for image-

receiving layer).

Syloid ED3 — a porous amorphous silica filler with an average ‘parl:icle size of 6 microms, .

available from Grace Davison (for barrier layer).

PET ‘A’ — a clear 150 micron thick, amorphous grade of polyethylene terephtﬂélate film
supplied by Ineos Vinyl (substrats).

Bage coat formulation

Deiorised water — 64.5%

Mowiol 4/98 - 4.5% (first binder)
Aquazol 50 - 10% (second binder)
Methanol ~ 10% (solvent)
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The fmal- stage in the solution preparation process is *
the dispersion of the Syloid W00 silica. To ensure

widhdosdsidzy er is fully de-aggl omerated and regtee80b0000024
its prinmary particles, 15 relatively high shear
forces -are required duri ng Yhe mixing process. This
stage was therefore carried out using a sawtooth
type dispersing head, operating at a tip speed of 5-6
Sylmiﬁ@@ﬂﬂ—'ﬂhé@ @yooptduyPatussillce gal) was added into the
vort eXx .C eat. eg by the di spersing head and m xed for
86“3?}} ) Top/ barri er coat fornulation Deionised
vvat er - 94.83% Nowi ol 20/98 - 5% (bi nder) Syl oid
- 0,17% (anor phous porous silica gel) 25 (all
Theﬁ@?ed‘@ﬁ&fﬂﬁﬁéa@%‘v@élwe HEUEEY coat forninlatiorl was
prepared as follows: Cold deionised water was :
measured into a mxer fitted with a heater |acket. )
Cold Heionibati GiteBW2BLT8reddsiors wasr fhRehwih gﬁ@ﬁ@éﬁtckﬁt otheRdowiol

4/9 1%1_9 wHeHen 'd’fsgg's &ﬁ}_\%rthiaj SUR QeBrBadgdh & a&iﬁl’e thxérh QUsing the
the s

eater |acke ol uton"tenperat ur
hezatenjaslesd ﬂm sﬂﬁmn fEh@e@athias) thep emfértat%i‘(é th solutlon temperature -

Wasga!gjgt:a%l cg g Q %f 3 ﬁ%ﬁf@ %tcg g&srure complgtlélts%ﬁ'ranon_ The
soluB00 %4 §R3 Y;B’B@T k&B‘E’OD TTX¥088i240] 50 binder and methanol were then added

and the solstion was mixed for a futther 2 hours.

The final stage in the solution preparation process is the dispersion of the Syloid W900
silica. 'To ensure this filler is fully de-agglomerated and reduced to its primary particles,
relatively high shear forces are required during the mixing process. This stage was therefore
carried out using a saw-tooth type dispersing head, operating at a tip speed of 5-6 m/sec.
The Syloid W900 silica Was added into the vortex created by the dispersing head and mixed-

for 60 minutes.

Top/barter coat formulation

Deionised water — 94.83%

Mowial 20/98 — 5% (binder)

Syloid ED3 — 0.17% (amorphous porous silica gel)
(all percentages by weight)

The top coat formnlation was prepared as follows:

Cold deionised water was measured into a mixer fitted with a heater jacket. The Mowiol
20/98 resin was then dispersed into the coid defonised water using a paddle mixer. Using the
heater jacket, the solution temperature was then raised to 95°C. The solution temperaturs

was maintained at this level for a farther 30 minutes to ensure complete solvation. The
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12'sol ution was then cooled to 25C. The Syl oid ED3
silica was then dispersed into the solution using a

W@ air/gsestrh t ype di spersing head, operating atCRGBID/O00024
speed of 5-6nfs. The finished solutions were applied
as 2 -separate coatings ont&*the PET 'A film
substrate 5 usina a web coanng nmachi ne. The base coat
formul ation. was applied directly to the PET "A" film

- soluliers was thehaoeled stongp a. r BeeBdeidgiaY wilisz st they dpered duto the

soref il SpRaTh AR R B0 o BELRLS Dl et BB

dried in the machi ne ovens before applying the bather

oati,ng, .The bathey coating was applied.o L he_Dbas
The G38bed Kpigrer P aP e O e ORI G Bt DRl Argstrete
using akb bdteK RRESNO ThdHaSe bRy REmsickOrARQHkediikcll} &/ tBEPET ‘A’
ecause t%e substrate used for this application is a_
film topgsr FRTaPs VNG folsT @Sy PRYEC oPPESTProptTe rﬁ&ﬁ ReAVDE (Y4 ipplied to

achidRPRIALH Sibisheld B LSkt 1Q. Afons LITHENG Hk 28 TRAY MRS In the
by air_leakage) for an air volume of 10 cubic ™ _ :
maclgentienibders apmsUhebrrde @g0s. GO9PRrieNcoaing Magapplied over the

f 0 ] e- I I Vi ] erdn o
baso i 356 Llork e RRLEGLIAAY, 380 et P B Rl e s
about Affenicdeds.as an i mage transfer or donor sheet. It is

used with thermal image retransfer equi pnent to

decorate the surface of three dinensional objects.
Becalifeths mafirateeised Fof s igtibnioaue ai tsersulily abkieblé @fade of PET, the

decorating the sur%gfe of a wide range of rigid
RmmﬁﬁF%iW&ﬁ?@%*ﬁﬁmgﬁT ted 9 Fd--decorated can be made

fromplastic, netal, ceram c, wood:.or other 25

conposite materials and be of either thin-walled or

The Belk snooginstsy (e erdepkagy doeagatpydums of $&oyhie cqndimejpgs, measured

at 26¥€C 90%31@{? Br Bfc aWERIRFINE ihikPRARE) éoétaﬁaeﬁ%a%gﬁgmd to be

their surface appearance, but there are
3 seqoedssi bl e applications. Brief description of the image
transfer equi pnent 30

Utility

This inkjet receiver is intended as an image transfer or donor sheet, It is used with thermal

image retransfer equipment to decorate the surface of three dimensional objects. The image

retransfer technique is suitable for decorating the surface of 2 wide range of rigid materials.

The object to be decorated can be made from plastic, metal, ceramic, wood or other
compogsite materials énd be of either thin-walled or solid construction. One example of its
use is the decoration of automotive trim panels to enhance their surface appearance, but there

are many other possible applications.

Brief description of the image transfer equipment

This example used a custom made bench-top unit, designed to thermally transfer images in

order to decorate a 312 obiect. It can accommodate Buro A3 sized donor sheets. The base
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WD 2007/ 080377PCT/ GB2007/ 000024 13 unit of the

equi pnent contains a sliding tray assenbly. This tray
wbag7RAsies forated base which allows air to R era007/000024

evacuat ed using a vacuum punp. The vacuun1tray]%as a

-wide, flat rimonto which ¥he preprinted. donor sheet

is mounted using a soft rubber gasket to ensure an

air tight seal. Above fhis unit is a heater
uninefthnemipemnt sdnio alsﬁdﬂg edy duehilg. The tr‘i}aﬁésl’e!‘}i:écrfb&ﬁéd]&se which

and 3 gubse %g% e transfer processes ormn

R SYaRA W BRI r Ry var Ry By Basawisdlaain onto

Whibb]ﬂl w8 lesdr GnSddi I

Ep ssﬁ@%@ﬁo 10 dé%ﬁt%%ﬂ. P Rl oS gt
sealy a%OﬁfP dybenibis @ heypsarfangeraent Whtlﬁ’rieﬁ ed theniaihe vdgmnbiseig and
subk éﬁ§§%§@§53 egﬁgurers produce suitable .

subl i mation cartridges for inkjet printers. These are

conmercial ly avallable for various nodels of Epson

R ' wor k was carried out using
=2 Padhaee cﬂﬁh GERE et © inks (ArTitaniumis a trade

mar k) supplied by Sa-wgrass Technol ogies, Inc. 15
A 1L 0L - P%ratlon f . the ob ect Forliuccessful t her mal
"PFAHErEY Sy s thi denor S‘Fﬁ SE1S) SR nPTE SR 8s frplipien 1290

deskie Rpjet ) dﬁut&xo SutiRrh it ik Barthiss arSQUBRHIBH S Ak StaBl8d dye based
eceptive to sublimtion dyes and need

ur al er
inkso o%ﬁ‘@fel T T BERET SHTabl RSEmAtRneratiidses Rewislist printers.
The§eL@Hd IchRmcRBIRREIGRL foP '%'aﬁ(frus%(ﬁiéfsf@?%sﬁp%ﬁ ](ij resent work
f bl'i mat i on gs,

| acquer to inprove the take-up o
WaST«‘nlir@d Paiceing A Baniip Pitdunagipn inks phelijtagiomtis o grademmdn) qumplied by

Smﬁﬁ%&i@&ﬁh& ed Blcl owed by oven curing at 90C for 50
m nut es. sui tabl e dye receptive | acquer fornulation

is detailed in EP 1392517. 25 Description of the
P&qggggﬁg%ﬁggﬁggocess The object to be decorated is
u e vacuum fray of the equipnment. A
previously printed donor sheet 'S nDunted in such a

t.th t I d
For m&{:e&gﬁ? &l Wd 38 o e 8 tge ogjleotm s Lc\)/\%re rgcepﬁve to

sublimation dyes. Some materials are naturally more receptive to sublimation dyes and need

no further preparation. Other materials, however, require the application of a surface coating
or lacquer to improve the take-up of sublimation dyes. This lacquer is applied by a spray
coating technique and this is followed by oven curing at 90°C for 50 minutes. A suitable dye
receptive lacquer formulation is detailed in EP 1392517.

Description of the decoration process

The object to be decorated is mounted in the vacuum tray of the equipment. A previously
printed donor shest is mounted in such a way that the imaged side of the film faces towards

the object to be decorated,

_ The donor shest is then heated until it reaches & {emperature of 100 - 140°C. This softens the

PET “A’ substrate pror to the vacuum forming stage.
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30" WO 20071080377PCT/ GB2007/ 000024 14 The vacuum
punp is now used to evacuate air fromthe tray, thus
WEHOE89¢77t he sof t ened donor heet to noul d i tP€EIGB2007/000024
around all exposed surfacest of the object. 5 Wil st
mai ntai ni ng a vacuum the 'w apped' object is then
heated to 140 - 200C. During this stage the dyes in
t he donor sheet diffuse into the receptive surface of
the object. Depending on the size and type of
he gER PEnp Lsonopeasgé borvatuett Aitfian frduestucansit@ie softened donor

'Sheet% oL ERdaR AL PR SRR R en A B RBEE " 10" When neat ed

the sheet can stretch to at least three tines its
whi ch_is_equival ent

er i.nal ngt h t hout cragcki.n
e ok JRGEE OGect et Boviobdo T SHEE: During
this Sﬂ@ﬁ #HE &Ffes UC @RS8EAML [sWedk Qliffilsansfoe e fidld tt’é;@lsﬁ'ﬂce 5}9%§30bject
otographic quality to aran%e of dlfferent ree
DGP%CL@ Hgse 284 tive P‘é%lafétlﬂldp be decoppied thisareoghsscan Gk dbetween 15

and 150 8R8ER" TR oB¥& it Qlo%v'éd b &ofbdib Gl iEio0le ﬁ%: dhrﬁﬂ%ﬂee@S%

was obtai ned,” resulting in production I mages
good col our denS|ty on the articles. I\/leasurenents of

When! 381l /thE B0k L0 WL 858 Ol k8, LRI SRS ttlou?mcmj

g
coat ng 0] res ec

- whichl is cquieaient 6at dithenmitial ehapge)oi&td)easu agvback det erm ned

the static friction 20 coefficient to be 0.28, and
the dynamc friction coefficient to be 0.26, neasured

The shtet 2AECnseA0Mrdbsfullyndi tembion it dmmurﬁlb@%eé Iok ?hd)t@%‘ O@ﬁ toa
range OP Stﬂseyerntt %JIE‘:B dfm%ngtt?nvgl arttv}os %19 gﬁ'tlet%%g glzteﬂals %%%d transferoc?f d{;rre to
the articles of at least 35% was obtained, resulting in productton of images of good colour
density on the articles.

Measurements of the friction of the surface of the image-receiving coating of the sheet with
respect to a lacquer-coated mobile phone casing back determined the static friction
coefficient to be 0.28, and the dynamic friction coefficient to be 0.26, measured at 20°C,
60% RE, indicating that the friction between the surfaces is low.



15 CLAIMS 1. A retransfer internedi ate sheet for
receiving an inmage to be printed onto an article by
woher g7 et ransfer, the sheet conprising a msubstnatoe)oz4
ard an i mage-receiving coating on one side of the
substrate, conprising an i e-receiving |layer for
recei ving an image by printing of dye-containing ink,
the i mage-receiving |ayer conprising anorphous porous
silica,. a first, non-dye absorbing pol yneric binder
cramgsa second flexible polyneric binder. 2. A sheet
.—according to claim1, wherein the substrate conprises

anor phous pol yet hyl ene terephthalate. 3. A sheet
wherein the substrate

: t I 2
L oo TR Rl idh el tohtontli gh HPASh e RBaEAq paip Meacticls by
themaah g@r&ﬂlﬁ& the sB& coinGliOfSa siHs@iter ARIY ihal- f&%%g%oémg%n one
rding.to claiml1, 2 or 3, wherein

Sld%‘itﬁﬁ%%l Fitde: SRBY s HsFiese ToRvian Arvat fos Fecstving dorimpgreby printing
ofdyaﬂgzﬁajﬁ&otuﬂg; AR OmE B ei%hg ‘PdgL:r Ripritig peggﬁ%%gm%@%am

p eferably at Ieast 200 ns o
IF| E@fbmepolmerrfée@deam¢ ghicpryl, flexiblnpolyneriobintlbe
precedi ng clains, wherein the silica has an average
particle size in the range 10 to 20 mcrons. 6. A
2. sheetshggic @ﬁchdﬁg tio elriyn dpnewldreih hthep meberele NGorihrakMamorphous

bﬁﬁﬁf he g icais present in an anmount in the
£e Eﬁb%ag E@b preferably 25 to 30% by wei ght of
the total dry weight of the I mage-recei ving | ayer.
7. A sheet r dj one of the precedlng
>l A S]"erée et %rg’élg ﬁ }r?e‘gfll ?rs hege tpesubtedt pampigises a sheet or film
havipkh Yifieitriess i HRERIZcQOURS 2 9asicRMS Helrend 1BoLYMbAY!
al cohol , preferably fully- hydrolysed pol yvi nyl

al cohol .
4. A sheet according to claim 1, 2 or 3, wherein the silica has an oil absorption

cheracteristic in the range 50 to 350 grams of oil per 100 grams of silica, preferably at least
200 grams of oil per 100 grams of silica.

3. A sheet according to any one of the preceding claims, wherein ‘the silica has an

average particle size in the range 10 to 20 microns.

6. A sheet according to any one of the preceding claims, wherein the silica is present in
an amount in the range 20 to 35%, preferably 25 to 30%, by weight of the total dry weight of

the image-recelving layer,

7. A sheet according o any one of the preceding claims, wherein the first, non-dye
absorbing polymeric binder comprises hydrolysed polyvinyl alcohel, preferably fully-
hydrolysed polyviny! alcohol.
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according to any one of the preceding clains, wherein
WO RW7P08Et | non- dye absorbing pol ymeric bi ndIT/GER007/000024

present in an amount in thgsrange 15 to 30%
preferably 20 to 25% by weight of the total dry
wei ght of the image-receiving |layer. 9. A sheet

-ac ' one_of .the precedi.ng cl ai ng, wherein
R R R e Ly R
absopuhgy{dyadrivylindy dxaeehi Na) amdtt iAtehesk 13668068 PRrdly 20 to
25tyoa,i%y %gli% 9f t he recEeﬁ?;ﬁn clainms, wherein the seconpl,

f PS5 & © MESBEESEE li¥fran anount in

the range 35 to 65% preferably 45 to 55% by wei ght

of the total dry weight of the image-receiving |ayer..
O 114 sheck perording ko rwi o efohampcotes dhinshwhpeactbdisagnd fexible
oly:Si&:H HRder B&hSERs bOGL HRAS: iy ng layer has a
P ythi cknggs iisr:ﬂt?w% ?gnge O&t%%cg}fym crons. 12. A sheet
according to any one of the preceding clains, further -

0. CONREJ.SI] i | ayer, between the substrate and _
10 he |_ér?gé%-gfc%lcgz1irow g Tay &ep re%ﬁﬂ%rﬁ%&’uh%% gli‘ed?eﬁ%“de dexible
polymérai inde? js mhepeinnnt digouat innte =Ry €85 GO, 588raBly 45 to 55%, by
Weiglﬁ%lf %1%%12%&5 xexr%:ltg[}lt of the image-receiving layer. '

11, A sheet according to any one of the preceding claims, wherein the image-receiving

layer has a thickness in the range 10 to 20 microns.

12, A sheet according to any one of the preceding claims, further COImprising a prime
layer between the substrate and the image-receiving layer,

13. A sheet according to claim 12, wherein the prime layer comprises a polyester resin

available as an aqueous dispersion.

14. A sheet according fo any one of the preceding claims, further comprising a dye
barrier layer on top of the image-receiving layer, comprising polymeric binder and

amorphous porous silica gel. -

15. A sheet according to claim 14, wherein the binder comprises a hydrolysed, preferably
" fully bydrolysed, polyvinygl alcohol

16. A sheet according to claim 14 or 15, wherein the dye barrier layer has a thickness in
the range 0.5 to 5.0 microns, and the silica gel has an average particle size of less than 10

microns.



-~ — '~ ~—availableas an aqueous di spersion. 14. A sheet
according to any one of the preceding clains, further .
Printed 19/11720Q% 1 sing a dye bat herCLHﬁ@#\MlDr top of the GB2007000024
\ " image-receiving layer, ‘conprising polyneric binder
and anor phous porous silica gel. 15. A sheet
according to claim 14, wherjgin the binder conprises a
hydrol ysed, preferably fully hydrol ysed, polyvinyl
al cohol. , 16. A sheet according to claim14 or 15,
17mhevxeme¢hbtie)fqt;mn@ammag¢ ary®Y artigls vaing lairekanses mtﬂrmddeate sheet
. ran 0.5.to0 0 mcyons, and.,the silica
in 3FORGEE Feit 1 Qe BRSPS Gt af Jnage by

rifiAEbA @k Hhaddl Aebdibig) coHiing FRUR: $Heed Briafink the coiSinddntd contact
retransfer interned ate sheet i n accordance wi th any

withrreswsface hef the artiod mgl anphiingsheag GanpRuss ithRFmRlARSHRY Qirfhe image
t he i mage-recei ving Coati ng of
ﬁo#ﬁﬁg %%F°H£H?%§$%5%Pﬁe coating into contact with a
surface of the article and applying heat to cause
thernal transfer, of the inmage fromthe sheet to th@ﬁ:ﬂ@ﬂ

8art ficmethad perording 19 clamybt.nyheredt Reaifes & Lmemh
pnﬂmﬁﬁeln the |nage is formed by inkjet printing.

7 ~ AMENDED SHEET




