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Title: Thermal Transfer Printing Field of the

Invention This invention relates to thermal transfer
w@riiosesg; and concerns a retransfer internedi BCEGBR@E1000024

for receiving an image to be,printed onto an article

by thermal retransfer, a nethod of printing and an

article bearing a printed i mage. Background to the

Inventlon Thermal retransfer printing involves formng
Title;, Thegmal TrapsferRriting) on a retransfer internediate
sheet using one or nore thermally transferable dyes.

The image is then thermally transferred to a surface
Fieldfof & Jawé¢ritiihe by bringing the image into contact with

the article surface and applying heat and possibly

al so pressure. Thermal transfer printing is

f (el cl es, that . .
Thlfg rﬁ{e‘f%%%%ﬂ ?\‘g%%? F?/Q%%%le%%ﬂmg{ eﬂ}ﬂtlﬂgel&nﬂfg 801?({6} S a ret ans?er intermediate
shequolewcelyl,ngparlnmag@tcabé yrittbd estodinraeticle @@aher(nfdl))retﬁ@sﬁ@témethod of
Ther sfer r|nt|n by dye diffusion t her mal

pnnPW%ﬁ%?@?m%P 3F §Wﬁ “§%51|nat|on dyes, is

di scl osed, e.g., |n WO 98/02315 and WO 02/ 096661. By

usi ng di ital printing techniques to formthe inmage on
B&$$mmnéﬁﬂgQQEEEQMnternediate sheet, high quality

i mges, possibly of photographic quality, can be

printed on 3D articles relatively conveniently and

ThefBANeAt@ et YprBViap iﬂ%%@rknﬁﬁfgs an | DR SI%U 9&17695&%% €&t S retransfer
can beggersonallsed econoni ca . The i e on
intermgqdigip Sheet ‘F%Q%loﬁéd?famémsﬁ@énalb’aﬁabé‘elfabmmesgy TH@emn@e is then

AP LT Bl B350 D RS 0B e i e

art1dle‘rag&o@ranﬂf@ptyeﬁg’ ﬁétﬁf&Ei pdamsnyna@b ?_fe@sﬁ@eefheﬁiﬂal' ﬁlﬁis%‘ér printing is
tlng usi ng. subl i mati on he nedi a typicall

Paﬂﬁg Y fa§ptu fRrPrinding Rk @ﬁflcbﬁ .ﬂmc |afﬂgn@dﬁ%ﬁll}’s%§0%1>qbéqo®rbemg printed
on 0S8R BOR Bl B AT SR, *3ReriPE B RRY oRER: by ave

diffissond i thednod e&amsﬁerEﬁbrﬂnilﬁg,G 8RingThublihyiéh odysntier Hﬁhlo's&l e.g., in

f e intransferring jnages to articles that
WO SRID5RTS R Wi Cheh ho E 10 st Grine i onliaues @b for he image
on tAOtet@hERF ttdthelifed SIRBE RS §ldity TRARS, pGshly 68 photographic quality,

can be printed on 3D articles 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 retransfer intermediate sheet by inkjet printing using sublimation dyes. The media
typically used for such retransfer printing comprises a paper substrate coated with layers
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 material is not effective in transferring images to three
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 uneven contact
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di mensi onal objects. This is because the substrate
used in the nedia is not flexible enough to form
w@e@angh3rhe obj ect without creasing and di st oreCTGB2007/000024
This results in uneven contagtbetween the active
surfaces, and prevents good transfer of the inmage onto
the surface of the article to be decorated. To
overcome the problem of poor contact between active
betweem flacativelsenfacas, t adtrevegtst gpod etansfias bEthe pmiage eckoithagasace of the
. nt% 3 artl cl es, thernoformabl e substrates have been
amc&.pﬁ ngamﬁ‘w pl ace of a paper substrate. Typically the
substrate used is anorphous polyethyl ene
terephthalate, e.g. as disclosed in WO 01/96123 and WD
To @EoHN2 285 prob,benp radbip aem avitagh beireen ricty e guifaces swlmfgl gtil@nptmg to

rtrafret Ao RSB 1 AR ochre AP P B R G H ok Rloyed in

plac® WISk gdpRr sﬁsﬁ&@auempﬁwauyw@ sEBYirad BgdOW abdt@pHidug a%yolyethylene
retrans er step, the dyes can nove into the substra

terepihalase) e.gsag dlaﬁgﬁélr i WY 0HP613nands WG 2064/6223%e A problem often

encoblP#e Sﬁl Ol%%ll n'iléer b ?s? '%1 trﬁﬁ ggﬁ%?zﬁ%%hdg%g d@?%}lgq}%léd in this type of

prinfifl fret\Rey E@xhp@tﬁtﬂé ¥ithshe etibstiatel r@nBEQIehey, Whed b@rfih@alit the final
article, and limts the optical densjty achievable in

retrappfér stepdhe dyggen meyednto éhwqbs’ff@tﬁﬁ@‘é@ﬂ £+ HaRferFing dntp g surface of
the e&ﬁ&% .rb%lcﬁg %ra%c? c#l I&:ﬂ E&%E ??L&%r&%k b?hﬂ%ﬁc{ns B not all the
quality. C

o avor usion o |nto t
dye pﬂbﬁéﬂ rififoethe betranisfer shewy ¢y Sadvéareedbeehe ﬁmﬂ] aredleb eddvimits the optical
he | nk absorbing | ayer and th substrate

dens&ara.chv@wab,lea@. heglnal dwags pie g1 esp fagataﬁgeé&rqa;sfegrﬁét %Cicrmgast and are
theré}gﬁet Péﬂ&e gr%'% Soe‘ﬂ% RS S L%.H@ht ﬁfseb gtdiﬁn gaki rﬁ1ffI%'lb1§ (ﬁ'd&jy":e into the

anti he Cost eet assenb
subsardth, baroier laseus mababcaneipphaybﬁwemethd nnimbst)dmhglaver gnd the substrate.

flexi.bl e and can th trate |
Theie SHHE SORY SR PRALY BRI, HEL0R AT dBLh TPHES ihals such as
alunifRin. | ThEUAKRAWSSahially’ @RNHE QOLEEF el dhedtCREQABIGE thaddition, such
crazing through di ffer ential dye transfer, which once

barrag ém:rszl tandanat stof yeowery Hiexghle ead Icap ehec@mv atazgd awhetw thef substrate is

S 66863 s a,retransfer
formef g REa PR B8 Po SBREPIOL: routrnes Pres SEFLely hhstermed v
reprSMRS thidteeaRYSHkAigh Affereptiylelyd Xt -aRRr, tvitiep bhdwadaie detracts from the
(PET), including an ink-absorbing Iayer that may

over@ﬁmp@ﬁweéau@lm ihei fgnel geidueind pol ymer such as
pol yvi nyl al cohol .

US 6686314 discloses a retransfer intermediate sheet comprising multiple layers on a
substrate possibly of polyethylene terephthalate (PET), including an ink-absorbing layer that

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

Summary of the Invention

In one aspect, the present invention provides a retransfer intermediate sheet for receiving 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-receiving layer
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Sunmary of the Invention In one aspect, the present
i nvention provides a retransfer internedi ate sheet for
WO e@eiosi3ny an inmage to be printed onto an artiBCEGBR007/000024

thermal retransfer, the shest conprising a substrate;

and an image-receiving coatirng on one side of the

substrate, conprising an inage-receiving |ayer for

receiving an image by printing of dye-containing ink,
comptikiagi amyphouscporoun gilicay e rfurstypronsiye gataoxbiggh pulyneoicobisder and a

nﬁiéicg@ a first, non-dye absorbing polyneric binder
secondnfiexIble POGEIICYIRIST b e pol yreri ¢ bi nder. In use, an

image to be printed is fornmed (in reverse) on the

I mage-receiving coating of the retransfer internediate
In use hraeimalgy tpbe printeg 18 Somapddire révasseron thesim:@eiteediviegicnkisng of the

are often.terned sublinmation inks, although,t. sfer
reiranffet GBS Gert AL BIGE ‘GO PRRPPGH, 15 aSeRE PES gre ofen
termddO§ublinREBE NAkL) B1MOuEI erAe8F @8n VecSUbY AhFuGONtACHblIBMEDN, or a

i nks usually incorporate the sublimtion dyes in the

mixtire pfbeth, depshdingon e dpgries iod Aurfarh eohtegly eSwurlyinkeusugHyniatorporate

the sl 1l B ek it 18 BB tfdHmed by o

varie§yl &fi pridting tdchhiqhes inehiafgddeesen pmﬁhf%,cwé@rﬂrmin@ k@t It is preferred to
(ﬁr.l nting. Suitable inkjet printable sublimtion dyes,
use ¢abalnpriaiing derbnigues,pRyicelarly pinkist rarindings uchiitgble inkjet printable

| i Ly et i nki i re. . o
oot R o PR el PR UG E S B Sty pig e nkie
printdbde, arclcanie edviully) availablet igrforabewith Epsok (Bpsopris atlrade Mark) and

The sheet .is then placed with the inmage-receiving. .
other e A8 IiFt A {1 TR I GHe PIRGRGVRR thenanagerrpeatiung coating in

contagmvlﬁh Y GlRadd ?f tﬁe %&zé &go Gtk l]lt M desttbd b }gxlﬂ'?z witgl the application of
application of heat (and usually also pressure
heat (aed ubtallyglsorprebpes) fesoltinghe dyet framsheretchosfor dedreaheet transferring

transferring to, the article.surface to produce the
to the feBTIR S T A DA SO T R B ooy i o | oyt

conprises a mxture of two conpatible polyneric
binders with particles of anorphous porous silica gel o
The iiagpeecseing kryercompuegs, a prixhes aliwo behpajible aslymebicypinders with

B R A R o —
homcpeRddulBA icOmpE¥asn. e 1aySie AlesiBhed REDEBhLItIVIARST Bintin@ with inks
an article. The layer is designed to be able to
containdag isyllimagtionngyps, B9r subsp@tenp thermpingjansfgrt tp emarticle. The layer is
desig%é? {ootpeoéf) e BPTeBdTe Saﬁ lilingge by inkjet printing, with the amorphous porous silica
gel functioning to absorb liquid ink components. The first, non-dye absorbing polymeric
binder functions to reduce the retention of the dye in the retransfer intermediate sheet on
subsequent sublimation transfer. The second, flexible polymeric binder functions to provide
flexibility on heating and deformation, preventing cracking 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 oil in grams that can be

absorbed into 100 grams of silica gel in dry condition) in the range 50 to 350 grams of oil
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gel functioning to absorb liquid ink conponents. The
first, non-dye absorbing polyneric binder functions to
w0 ewaog3the retention of the dye in the retranBEEGB2007/000024
i nternmedi ate sheet on subsequent sublimation transfer.
The second, flexible polyneric binder functions to
provide flexibility on heating and deformation,
preventing cracking of the |layer, and al so absorbs
per 1|Obl(.gih1ds of lﬁmﬁﬁl,eﬂﬁb& lgfefett")d’mey apfehsteadOi grkms Aﬁmﬂgfmd) U90ramsisf silica.
silica ge s. good absorption properties [ .
The @hwes@lim@fembﬁa%&no@‘ﬁ@aga e F‘%ﬁ&gﬁ%ﬁ?f@% ?@éo 28 microns. Good
results"EAW A RS Hrdin@NHsilBIloid Woo® \gS’;';lsifdefsre? dride NBEK) silica gel from
anor phous porous sifTica gel having an oil absorption
Grace Travasoher Tiss i<a posmms) yretvettedn@ oYt watler by Iwéightygsarke efhamorphous

... can be. absorbed into, 100 .of sil] L in.d -
silicas Gllen WithA} SVAEERBSSISRAS0! 1 HIGonGPUhet oF Hpopipupn Fhgyacteristi
whe8:3BF 2B6utSIdol Fains Hf%i?péi‘{l@f)%&ﬁﬁ’é ¥ ical €ast 200 granms of

ol I per 100 dgranms of silica. The silica gel preferably
has an average particle size n the range 10 to 20

m crons. Good r.esults _ have been obtalned usi [ 0
The TB0% PO FLCA B KKy curf R GEPl e iied 2 o 35%
prefdeill 9980 309 By xSight IO tstal Y Svelk bethe(Baf6-YRERindMyer.

wei ght) grade of anorphous silica filler with an

average particle size of 12 mcrons and an oil

orpti.on characteristic h
o 3950 nBhogdF SBHR0RE AR B HIAEE Sk Bl SPGB binder
struchirk vaactosthdd ®gbiiei thahnprihoas eodout silienge mattities andtdie participates
~range 20 to 35% preferably 25 to 30% by thi ght, of
in absebingoliquid geypeusniiaf thst inkh Sopruewits B ReeROTasrdywithrfrgdrolysed
fir - [ o] f
s s R S B8 AN R A O B2 o
typet agedrensddhéorasubtiptatius tpmsfensevenl When dedtear i sl peefared to use
al so_particjpates in absorhing Iiquid conponents of . ..
et Pl B e 3 8 e SATRRRSI el visosiis,
i ially available, e.g.
ror GEHELYERY, ROk B BhErpOl oy PIRIRAARL Koy vl o
in thatfsa bf Muavibl4/68 (Mowiyles adeadd Markdyvhichas & Sirllst hedrefyeed grade of

s BFEL S bl BESLETE Y PRl RypeFco 1

wei ghts, and hence viscosities, for ease of coating.
Sui t abl e hydrol ysed pol yvinyl alcohols are, .
The diostmeorziyd dbgorbing pelipheric binger isdypip@lyf pesanbin ybgepnt the range

15 tﬁ 93%@ ﬁp%[}gr&ggr %Oag)a%frzg,agyewglagﬁ( z)f thvé'htiogai] dl’;ﬁ W%lgfh{" bk Yne 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 (typically up to 200%), and participates 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 during
printing. Suitable binder materials include polyoxazolines (poly (2-ethyl-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
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pol yvi nyl al cohol with a | ow nol ecul ar wei ght (27, 000)
avai l able from Kuraray Co. Ltd. The first, non-dye
w@b@ankidny pol ynmeric binder is typically presePCT/GB2@N1/000024

amount in the range 15 to 30% preferably 20 to 25%

by weight of the total dry weight of the

i mge-receiving |l ayer. The second, flexible polyneric

bi nder also forns part of the main polyneric binder
molestlatisteighes, vhg. cliforhi 0G0 t§e0,0ed, fohénstamoe p3GppBed b dnternational

| particles. This_ binder also prevents the |ayer .

Specgaﬁmf@ﬂaefm(ﬁ%) &95%@6 i Mk ez Cand [splss Baye Reeq pbtained

siht %), Rar LG i S 0l ' O] :
with SR TPk BT PRRE 2 Rl RsOEe & olbctr g of
50,06k sthrsalpkgducepalnl enade-mbavinpi hgemwatidr gbod agropettientwitimut having

d al II(I) S ffi’f?i ent and rapid absorption of ink solvents
un SHE?P'%VB‘%FP PR §1SC Yt abl e bi nder materials include

pol yoxazol i nes (poly (2-ethyl-2-oxazoline)) and

aqueous pol yurethane di spersions, with poly
The gepord, Hidxilde polymuricrehddras typigilsfrreseatincar amnttyin tRokange 35 to

o, (2-gthyl-2-0 line).]s.co rcially available in a
5%y TGN AGTENTE et O En HDIEk trisht GhifgHaeee oyt layer
from5,000 to 500,000, for instance as supplied by
I'nternational Speciality Products (ISP) under the
The magaaeqiviRe Rygaswiablydusd thisknessdn thevangse thtob@ atigreds, e.g. about
15 o & Aquazol 50 which is a poly (2-ethyl-2-oxazoline)
resinh having a nol ecul ar wei ght of 50,000: this
produces an inmage-receiving |ayer with good properties
wi t hout _havi ng undesjrably high solution_ viscosity.
The ippentinafins, Parfiaskar Apalipasiopia retEansien deprmesliaty sheety which are useful

. ' i : 5 t -

n fog#lgjég p%%ﬁeg (%E 3?;9_@@1}? %yh\%gflgﬁcp gg?x?ét h eSQltcg f’s(g etgl ru};mse deformable

substwetegpdrtiaflatlh deitrdrfientableedubbinged, @y@monFhBET, with which sublimation
I mage-recei valé]gi; I,@%/Ce;r suitably has a thickness.in the

dyes g g¥ery (CqPasig ey £ JRED W §magh ot 2 15Pieek Sbhobiephghe retransfer

o ‘i fi . p : e S

intermBY&RLIHBE m@ﬁ%%?igé \él:ﬁ):é g%@ oﬁpﬂhwﬁ%}s‘)?bna'téhé ek g)%i e{lr)géé o, tolerate

) I nternedi ate are use rmn
beingsiredched rwitliug fractsrel eExpearisack whdies olBamkd stieatdecotaiihg agange of

. deformabl e substrate articul arl eat - def or mabl e
oble B RS S AR SORE HCERAT oA et Rl about three
timesth8ir ¥EEMal RARALh AR ook ibARr T RLE B alf tHeYdYi 6 lsuPhdes. This
obj ect "the retransfer
is equivalent to a dimensional change of at least 200%. In such embodiments, the substrate
and image-receiving coating 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, typically to a temperature in the range 80 to 170°C, preferably being sufficiently
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 térephthalate (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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i nternedi ate sheet, including the substrate on which

it is coated, nust be able to tolerate being stretched
wowdonosm37f ract ure. Experience we have obt ai nedP@iieB2007/000024

decorating a range of objects has determ ned that

areas of the donor sheet neRd to be able to stretch to

about three tines their original |Iength w thout

cracking in order to decorate all the object surfaces.

desiraggj Basl 5 t1REIHeYRInOMRE rhipeal 0B R2S0 @b RN @bowf 150 micast Good
200% I n such enbodi nents, the substrate, and

results frarebeencatitainesgwib &t tlery 2P anigeas Girkpmprphoyshgade of polyethylene

requi renent.s i ' j bt LRg
oA GNP TP 2L By RSP 9Ss B0 b @
to be RRAh@esor ARt B erbilly at gl dbhey st is whdraldifficelo ipdéfers thicker grades

material that is defornmabl e when heat q typi cal | t% cable:
around complr artidler et ﬁl@sierang%atsrgﬂﬁ BreORRbIE BrEiogi g ess desirable;

hel b e h R | igh levels of
o LU RO VLS PLS n bepaanae oo
plastisidbsiHioh eyttt towtanbfedat o thmazticlabeihg weated enipeh istundesieable.

possible in order to be able to print on thermally
sensitive materials, although it is nore difficult to

The Léﬂfjgg— %%@‘}éﬁ%?%@% Zlga[y%ﬂqﬂé: bg ogﬁsﬁinﬁg pilfeNayodbethethabe sulgrate and

y conpris an” anor phous | o
the ithixhrecsiyisizdhyer n@he pomedsyerimppenes iadugsion §f thedmpgrotpseiving layer
pol yet hyl ene_ t.er epht hal at APET) . as such ' .
to th RN B R LT SO S Hee PR T A Epiciyhe fexible
polythérid ¥Bfefid] $nbuldbe Mrel MxB1O than 166 @Bigedtecdivinglayer to prevent loss of
anddesirably has a thickness in the range 100 to 250

adhesibie bo dsformaton. abutbleyslymede ateriatipeludeelyesenyggias available as

been obtained with a cle 1 ] t.hi 0 ;
ool RS da e oS B o e B Sl IPLAGPLS avins
Tg oMREKtHRE F0°E susl BPHHoSS supplibd BP ToYobitylusder Tiid Fraids Mavkugyional, e.g.

to be the t'hinnest grade commercially available; it | S
havingps Sgdif207C.uiSuch polyester iesinmpeiess Vet 40 SOAPRAN POBEHIST Sybstrates.

articles. .(x her ' Bdtnol :
soct 5oy B DSl PSP S ISP BL LR plymer
binddrPMBoukh kit isrRY eltentisded but these can contain high

| evel s of plasticiser which may tend to transfer into

the article being treated, which is undesirable. The

o RS SF SHERAERL A 0 540 e s
layer @y &dp ofTihe ipageveeckiaigy layerpr Dive dyabidrest buyemoqvﬁ_eienﬂy comprises a
R
duriﬁé]ﬁelfnhaq XLaRbeEr of dye from the sheet to an article in the final printing step. Suitable
binder materials for this purpose include materials the same as or similar to those used as the
first, non-dye absorbing polymeric binder of the image-receiving layer, particularly
hydrolysed, preferably fully hydrolysed, polyvinyl alcohols. Good results have been
obtained with Mowiol 20/98, which is a fully hydrolysed grade of polyvinyl alcohol with a
molecular weight of 125,000 available from Kuraray Co Ltd.

The dye barrier layer may also comprise particles of amorphous porous silica dispersed
through the binder, preferably in reasonably homogenous manner. The silica gel functions

to enable liquid ink components to migrate into the image-receiving layer during initial
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pol ynmeric material should be nore flexible than the
i mge-receiving |layer to prevent |oss of adhesion on
wa@ledoonsmsrT on. Suitable polynmeric materials i ncP@m6B2007/000024

pol yester resins avail abl e §§ aqueous di spersions of

pol yester resins of |low glass transition tenperature

(Tg), i.e. having a Tg of |less than 500C, such as

those supplied by Toyobo under the Trade Mark Vyl onal,

inkjee pgntif@yv iThe sdicT gebhls@ POideSuth sixet yatht somer sisfans raugheess, which

o TR SRSl SR e AR AP SEAEE aig
therr®8 ¢RRSter, fel £XhBdr&/ab@ln Mhiise DTREBYe batibhRYEypidhiSy hss a thickness

__not essential. The inmage-receiving coating imay include
in therengpt0. D@l Odyisrdnsy piegaratilnPey toot.5 dyieramanageshont 0/7ayisrons. The

e By SRR RS LS b e st
coatihpNCE | 1I9REgt £h AvRebpeeactidié sisé 6n1eRs tHA) 8 0i tiicfordsheThe silica gel may be

I age-recel ving layer during thermal transfer of dye
genefallynoft the semedype as she Hlied s¢laisnd i mee fmaggrrepniyingilatgr, although a

tep... Suitab [ r ' f ' u S

s P 0 1 Lo TR RAS, 0 WL IRl e oo
obtaidsd ukieg fSytaid ED3odikehy evhadhsio rabporgusoahyrpleuscsiliianfilésr with an average

the imge-receiving |ayer, particularly hydrol ysed,
PaﬁlﬁlﬁéﬁélogngC%‘qu‘F IaVallﬁ‘g’Eﬁ'%‘P@@ﬂ?e B#Yi8aR nyl " al cohol s. Good

results have been obtained with Mowi ol 20/98, which is

a fully hydrol ysed grade of polyvinyl alcohol with a
Lownsmcechieay (ovehigh toupghnd®b pD @2 imegeiredsivend coatinguis areagss@y in order

Ltd. The dye barrier |ayer may also c rise rticles
that gif eqtaipph SEvesD thrshest Rk e rls}e P8R8 QeRpiairgreabrhs cvacuaied from
the sgﬁgéegﬁ thP BRIR ag% B tﬂe‘?ﬁéﬁﬂéﬁl%sltm&@% i B8 BRbothness is too

I ca gel ctions to ena liquid ink '
low @ougluesnitos high) rtiagsfat ef ¢olowattte theremjelerduciog vhatyandsretage will be

dying ipitialinkjet printing. .The.silica .gel also
less ﬁﬁ%‘iﬂ"gesﬂtlﬁé’rgﬁré@i %W?!ﬁe §‘B#€gs r %é’@ageéi?ﬁﬂgggs?oa\%ﬂg g a Bekk
smo&Rfkk 46y aR!1¥allaBPY RY @S aieol8hk M@t Edic Sdntididterbeiwiared at 20°C,
the sheet and article surface during thermal transfer,
60%eelgtive hdmidityRIDnbétorean Agecondeand\2d ssgpndsemorepieferably between 1

seco%#@#cﬁﬂé{s%gﬂ%? a thickness in the range 0.5 to 7.0

erably 0.5 to 1.5-mcrons, e.g. about 0.7
m crons. The silica gel should have a suitably snall
particle size for incorporation into such a thin

It is qlgof desirableathph there iglovh Aijsting betwase ﬁgg glrfggptqfcqhg impgesTeceiving
coati%& a|r18 Re 5@1@% b]e?ngnzi&:ropﬁg‘d inTgl'ﬁexs‘éhlaé £8 H&: HRYadRR over the surface of
the article during the thermoforming stage of the process. Preferably the coefficients of both
static and dynamic friction, measured at 20°C, 60% RH, are less than 0.60, and more
preferably less than 0.50, in order to deliver good performance during the thermoforming
stage of the process. Although thermoforming actually occurs at high temperatures, we
believe that lower temperature measurements correlate with performance during

thermoforming.

Preferred dye management layers are disclosed in the specification of our British Patent

Application No. 0623997 4.
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generally of the sane type as the silica gel used in
the i mage-receiving layer, although a smaller particle
W@ ewa/0843r1 usual | y be appropriate. For exanpl ePCTyG82007/000024
results have been obtained uging Syloid ED3 silica,
whi ch is a porous anorphous silica filler wth an
average particle size of 6 mcrons available from
Gr.ace Davi son. .Low snoot hness (or high roughness)

f
In qmphodimeie of dbeiigyengor camnleyng heakdefognabje isabssiatrss thepsheets find

B S L 0 OB O A L 9
curvad tshepes (dottdang of lventdxd rinalfdingri cogpstiad eurveWeWedn pfintidpeonto 3D

. snhoqQt hness is.t ol%\i/ev(roughnesstoo high) transfer of )
aﬁlﬁiﬁr rsg?ﬁt 1 PiREY Rrebeaied wfitp dgenparatreisie fangeffeo 170°C, prior

to aﬁﬁilicflati(lﬂiato| tfﬁ@t Rid S LR thd Lhdef adt] £hGL'iE gﬁf‘gg}ﬁ%lég E’Ee softened sheet

surface o e rmage-receiving coating
is themoot lhomdgor bywhich il erakizegeyil§ applax taiand \cohfon® tofthd Gontours of an

.cubi.c. centinmeters, ured..at.200C, 60%relativ
artils, B {8 CPRERICT G TSI Y SEUEHIPAIE HoVeBS (@ese thp peftened shoet
to o] & Al a1t WRBe Ihe SitRNE ﬁa&talﬁeosﬁfgeaﬂééa \J/iﬁjiéh% RS eg. by

desirable that there is low friction between

mainfgndnge of tife vaveuinptipesheets @nd possitdp alsonthe arietle, He heated ¢d @ suitable

bei.ng decorated in order that the sheet c noye. aver .
ek (7 G0 PPl B R EY b R R ERE TRRFOf T g or @ suitabe
time$ t@g&l9fin _ttﬁ@rzﬁg@ 085515878t idabl At e ¢RRETEE Gh@RiB1e0E allowed or

both static and dynamc fricti on, measured at 2Q0C,
causggp Rep! bafere iegwvelnelthe remansindntepnedipe shestabfujtablesapparatus for

prb 80 9 b S ARG BP0 BB TR 086188 wo

2004/b213%@f or mi ng actually occurs at high tenperatures, we
believe that | ower tenperature neasurenents correl ate
with performance during thernoform ng. Preferred dye

e i SC [ i fi i on. :
e JR ey Y R B o8 A Tl 1R RBTE bR o wse wit
thermabockigeamtrensidr ¢duépmentent defanrammieosuirfmge hﬁﬁflfed afi@ensada objects.
sybstrates, the sheets find ticular application in
The Jghjeis AR Bk @B?%P? T Pede e ST nfigid BRIG Bigpiese Blastics, metal
cerafhid IR,%'dI dﬂl@ldﬂﬁér%%%i‘(@ﬂlaﬁﬁﬁﬂe%ﬂﬁ(iﬁ@ 66y%Ets %[thgrgﬂ%@éf solid or thin-

i nél udi ng conpound curves. \When printing on
walled construction. One example of its use is in the decoration of automotive trim panels to

enhance their surface appearance, but there are many other possible applications.

Depending on the nature of the surface of the article on which an image is to be formed, it
may be appropriate to pre-treat the surface by application of a surface coating or lacquer to
improve the take-up of transferred dyes. Suitable dye receptive lacquers and their method of
use are known to those skilled in the art, e.g. as disclosed in EP 1392517. A lacquer is
typically applied by spray coating, followed by oven curing at 90°C for 50 minutes.

In a preferred aspect, the invention provides a retransfer intermediate sheet for receiving an
image to be printed onto an article by thermal retransfer, the sheet comprising a heat-
deformable substrate; and an image-receiving coating on one side of the substrate,

comprising an image-receiving layer for receiving an image by inkjet printing of dye-
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articles, the sheet is typically preheated, e.g. to a
tenperature in the range 80 to 170Q0C, prior to
w@ppiogwsri on to the article, to soften the shertT/aBe07/000024
render it deformable. The softened sheet is then in a
condition in which it can be“easily applied to and
conformto the contours of an article. This is
conveniently effected by application of a vacuumto
contgmirgpinkh thesipfagenedivite byert compising 4motpheusapdrves silica, a first, non-

ile the sheet.is majntain in.contact. with the
aye gieriing DO binde i £idnns DsrieeiBtioRi-Phe sheet
and possibly also the article, is heated to a suitable
tenperature for dye transfer, typically a tenperature
Thejipventien radgegimcindes withRo9Sopeor methodi efapyinging arejmage on an article

. typically in th apge .15 to 150 secgnds. After dye. .
using pehe RS iphismsiele o 1 SeporgREs YR thi Buptioy pyptising forming
an iﬁ@é@ﬁ}eFfﬁ[ﬁE\I plef@hblyhgkjeepimns! 6 tHethREEPsbe 8GR of the sheet,

. Suitable apparatus for performng the retranster
bringing the ggatingeinto soRpbWHith &, gyrfaeg off thecabisledandnapptying heat to cause

therlal GRS P e O Bl o L B PR ot

application in use with thermal i1inmage retransfer

equi ,men[ to decorat? t he, surface of three dinensional
The apyeatipa alsqiraverp aB AFcle hepring mpredmagejraduged ydhemethod of the
invenlighd materials including plastics, netal, ceramc,

wood and other conposite materials, with the objects

ei ther being of solid or thinwalled construction. One

exanpl e of its use is in the decoratiopn of autonotive
Thetm‘fqrﬁ”aﬂs%rfapgef%%ecg RRAASEeRife eost BPLE SU BB eSS AieBtags oluding the
fougvl;yg%_e are many ot her possible applications. Depending

on

he nature of the surface of the article on which
an image is to be forned, it nay be appropriate to

. 'g}gei%eftr 28 I En?c% X {rea{tea Cl%e?ef ﬁsp?%@ lede(g::ﬁ)iel: 1%.12[@( 33} d% S erdf & Sacuum forming,
BiRn 16 %S RTbrabd Bah 1SS 8PHiReHYEndl 8A&RE WithduR @sHESesS and

their method of use are known to thdose skilled in the
art, e.g. as disclosed in EP 1392517. A lacquer is

+ 1uo¥ Prrihls Yo bbb dretrilh B ey Gir bt sheet to an
4Bi8lel O¥CRdQM @%,Q]Ahéjﬁ%déciﬁ% Ihaes be éodcf‘éo%d?‘%iéhﬁiy‘?_ sheet
for receiving an I nmage to be printed onto an article

by thermal retransfer, the sheet conprising a

J eeagh%gtf coatar[)%%rgduced 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.

e 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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substrate; and an i nmage-receiving coating on one side
of the substrate, conprising an inmage-receiving |ayer
WO on7/08seT ving an image by inkjet printing of PCT/GB2007/000024
dyecont ai ni ng ink, the |nage eceiving | ayer
conpri si ng anor phous porous %llica, a first, nondye
absor bi ng pol yneric binder and a second, flexible
olymeric binder. The invention also includes within
Ezﬁi@ﬁéiope a method of printing an i nage on an article
using a retransfer internedi ate sheet in accordance
wWith the invention, conprising formng an inmage by
Matprialgt i ng, preferably inkjet printing, on the
I mage-receiving coating of the sheet, bringing the
coating into contact with a surface of the article and

The?)?gﬂ#%ﬂer{ﬁe@ ﬁ& foﬂ&wﬁ%%&eﬁe? vfﬂééh %%ﬂ%fo &aﬁ}E gval

the sheet to the ar surface ven
al so covers an article bearing a printed |nage
thod f the invention.
Mofief d4B"0n o e B FeaReimrian SAU0 0V hadoiysedagds of polyvinyl

alcoRbRedila8fe @&ﬁq{lﬁ%g%d el ﬁfi't B@glhe foliow ng: The

refransfer 1 ntermedi ate sheet |s very flexible and so
|s suited to vacuun1forn1ng, being able to tolerate

38 Y'g:a hg@ﬁfsg@gci %nfﬁadﬁrp% plgf\im@ﬁ rz)glgt,wlltﬁgta gehacular weight of
125 moa%ﬂableffroﬁmufa&m& hed$hiaedr ik ga@iar pithcle, e.g. at

| east 35% thus producing i mages of good-col our
density. The sheet can be produced cheaply, and is

ARt RO e BT sl R il sog00 suppted

by Iietrfatiord] dpletialilyaroidts (s8didDileryYOr € conpl ex
mul ti-layer coating assenblies. °~ The use of silica

particles in the coating allows the sheet to conform

Sy L S3uR BESRANS 0 SRS UIRABHTPly BN s i

withant i aveenge epemcle ndige oFERl mi@ces sevailable [¥dah 6GFa@6l Davison. The oil
enbodi nt of the |nvent| on will now be descri bed b

absqRaiionyet G0ty materiak WhsR dpshistasendod §Cogioh giledea B & ofaglica Elfor image-
rmmga&fﬁg&zgis are by wei ght unless otherw se
st at ed. MPLE

Syloid ED3 — a porous amorphous silica filler with an average 'pafcicle size of 6 microns,

available from Grace Davison (for barrier layer).

PET ‘A’ - a clear 150 micron thick, amorphous grade of polyethylene terephthalate film
supplied by Ineos Vinyl (substrate).

Base coat formulation

Deionised water — 64.5%

Mowiol 4/98 — 4.5% (first binder)
Aquazol 50 — 10% (second binder)
Methano! — 10% (solvent)
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Material s The exanple used the follow ng nmaterial s,
which are all commercially available. Mow ol 4/98 - a
wo ow7psiserul ar wei ght (mw = 27,000) fully hydreCye8a007/000024
grade of polyvinyl alcohol, available from Kuraray Co
Ltd (first binder). Mowiol 26/98 - a fully hydrolysed
grade of polyvinyl alcohol with a nolecul ar wei ght of
125,000, available fromKuraray Co. Ltd (binder in
Sylolwone - 1118y @ijorphsiisaoedusslica gal)
pol y(2-et hyl - 2-oxazoline) resin with a nol ecul ar
(all pees epby Heighbo supplied by International Speciality
Products (second binder). Syloid WW00 - a porous
pre-wetted (55% water by wei ght) grade of anorphous
The badeicoat ithhletiomivhhpepa@des &dlewsarticl e size of 12
m crons, available from G ace Davison. The oil
absorption of this material when dry is around 300 g
Colcpflf18hllsed3§75tei[ Qs Inhurehi &t ﬁﬁ)@ér fitPRAORIE @A kteR §adkd € The Mowiol
a porous anorphous silica filler with an
4/98a‘esina\gle tmrdlsmrs@dsntpech@fzolé deiomised svatenraingabpasidie miwer. Using the
for rier lLayer

st et B PO U SPBHBPSh 508 VAR poT g iy i Ea temperature

was URdiRRIH0 8k 3ki8 16¥dl TS 4 PRIth&BOmithRePso Yhdtyé complete solvatmn The
(substrate). Base coat fornul ati on Deioni sed wate

soluidn 5% Khani esjolet) ©825°C4. Bloe Qemazel SO ibinster andqoeihaiol WTC then added
and 0% ﬁﬁﬁ%&?@ﬁﬁ%ﬁﬁ%gﬁ%ﬁﬁwé 10% (sol vent) Syl oi d

porous Silica gel) (all
percent ages by wei ght) The base coat fornul ati on was

e in o S e T A R oo
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/barrier coat formulation

Deionised water — 94.83%

Mowiol 20/98 — 5% (binder)

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

The top coat formulation 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 cold deionised water using a paddle mixer. Using the
heater jacket, the solution temperature was then raised to 95°C. The solution temperature

was maintained at this level for a further 30 minutes to ensure complete solvation. The
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4/ 98 resin was then dispersed into the cold dei oni sed
wat er using a paddle m xer. Using the heater jacket,
W0 b@7o8130t | on tenperature was then rai sed to 9BOCGBINE/000024
solution tenperature was nmaintained at this level for
a further 30 ninutes to ensdfe conpl ete solvation. The
sol ution was then cooled to 250C. The Aquazol 50
bi nder and net hanol were then added and the sol ution
SOluﬂﬁIS wﬁslmhdp fcoolea tburd°@er TRe t$giloié . EOR eﬂilfqohnxgas sﬁeagasp@sid into the
the solution preparation process is the dispersjon
solufipppusing 6iswm% type| dispgrsingheafQpegatingiag a fip spesd qfs?-%ﬁl y
de- aggl onerated and reduced to its prinmary particles,
rel atively high shear forces are required during the
The finkshad) splutcesswereTdppEed bn g sepmaste tdoetimgfsameo ter PEEJALGIm substrate

.using a sawtaqath e di spersing.head, operating at s
using A Qe oA TEe n LEcase PRE Ter PR UPRFS BHeqS0 thE PET ‘A
ﬁlmglﬂag@ @uff‘é‘%eo%ﬁif@ 63.‘61%%1@%( g?e[\%?é_rgga}t% $f38ed] SPRE HoREnd'8A8 applied to

m xed for m nutes. )/ bartier coat fornulation
achiBai endrg embatwaltichness o8 28G9 Nbwmiclon20/ Big coditig (wandialy) dried in the

| oi d - 0..17% (apor phous. por.ous silica. gel al.l :
macjl QR 5 REAEE PrTE LB A0t PPioh P RS Arglied over the
basePERALIRE ARvhQl lPWBie QR RIS Ile WY 8Hat WARKABRIDABY layer is
into a mxer fitted with a“heater jacket. The Mow ol
abogt(§). Dgiigress. n was t hen di spersed into the col d dei oni sed
wat er using a paddle mxer. Using the heater jacket,
the solution tenperature was then raised to 950C. The
Bec@fik Uthé @hbshfipededt fof ehivappligatioh aé Aetlerdiallyhirstdbey gtadé @f PET, the
a further 30 m nutes to ensure conplete sol vati on.
maxihessiving sempeaureis Hneigdte §0Co 250C. The Syl oi d ED3
silica was then dispersed into the solution using a
sawtooth type dispersing head, operating at a tip
The Brk& dnbtinetingby . airMeakdgen fs hadhiswd luhe ofid0webie @ppinkteds, measured

as 2 separate coatings to the PET.' A filmsubstrate
at 20%nG0% Wb OF 6 FHZRaRhiNeImegRECIAdRE CoRing efgrmged to be
3 se¥@ys@pplied directly to the PET 'A

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 a wide range of rigid materials.
The object to be decorated can be made from plastic, metal, ceramic, wood or other
composite materials and 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 3D object. It can accommodate Buro A3 sized donor sheets. The base
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filmbase surface using a reverse gravure coating
process. This coating was applied to achieve a dry
w@oay/08dsrckness of about 13 microns. The coat i POI/G&2007/000024
fully dried in the machi ne ngns bef ore applying the
barrier coating. The barrier "toating was applied over
the base coat using a reverse gravure coating process.
_The dry coat thickness of this |layer is about 0.7
unitrefdhoeiipBetaoseinshelidingstayassemided This tray fhias a perforated base which
appltication is a thermally unstahl e grade of PET, the |
oo B 6 e e rntee st St MAESh | P s Tt amhide, Mt rim onto
whiBe ke tbd) @§for (shdet & f i fan air ti
10 cdgﬁggéenpineters, ng%@ﬁgggﬁ%?sg%ﬁggx% ég%f#y§¥mgﬂglmrﬁgm
seals (Ahayedhisfunithie a heptgeanrengsingiinyhich at ised dneisg diet eaquiimefdrming and
. Uility This inkjet receiver is
Sub%%ygﬁdéﬁggégggIﬂﬁ%ﬁﬁﬁ?ransfer or donor sheet. It is
used with thermal inmage retransfer equi pnent to
decorate the surface of three di nensional objects. The
) JEE R4 A E8MI®t que is suitable for decorating
the surface of a wide range of rigid materials. The
obj ect to be decorated can be made from pl asti c,
A mirbaimageds fovined oncbe dofiorashb&rus@rpashable piatdsuah s aBpson 1290
be of .either éﬁig-malled or solid construction. One
deskion fkiet nymisry Suhimatian fkecagaidasare spbstituted fasrthe sigadard dye based
; ri hej; u : : ec. byt . .
e O b RaRNARAS Ry ket printers.
Thesregrsr ¢opmenciadlly avhidatilerdigrevdrions sficelelseefUE psornirinét SThe present work
exampl e used a.custom ppde .bench- unit, designed to .
Was Rl o IR AT R R, B 6 DR b R cimeis) supplicd by
Sa“%gggqunkm%§gglﬁ§connndate Euro A3 sized donor sheets.
he baseunit of the equi pnent contains a sliding tray
assenbly. This tray has a perforated base which all ows

ir.to vacuat ed using a vacuum punp. The vacuum
%@a&%@%& flat rimonto which the preprinted
donor sheet is nounted using a soft rubber gasket to

ensure an air tight seal. Above this unit is a heater
For gppepsgfehihrrmahiensies taisake plaed, rihe tobiect suton hoy b hg receptive to

subldfion 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 sheet is mounted in such a way that the imaged side of the film faces towards

the object to be decorated.

The donor sheet is then heated until it reaches a temperature of 100 - 140°C. This softens the

PET ‘A’ substrate prior to the vacuum forming stage.
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subsequent inmage transfer processes. Form ng an inage
on the donor sheet A mrror imge is forned on the
waelemwanssheet using a suitable printer such as BOT/EB2@N/000024
1290 desktop inkjet printerj4Sublimation ink
cartridges are substituted for the standard dye based
i nks. Several manufacturers produce suitable
sublimation cartridges for inkjet printers. These are
commercially available for various nodels of Epson
The P4d il i '
R ol B8 B chh e 4R RoPERE A0, b Mg goftened donor
sheeptarirguld itpgdf poundgll SepagediasiaTecditbé objeets, | nc.
Preparation of the object For successful thernal
transfer to take place, the object surface has to be
WhilkesetdiNagtOvaeuihl fmtwappéa%bjeéqmdﬁaﬁe%féd%5514@f-ezoo<>g. During
. haturally nore receptive to sublimtion dyes and nee
this plege (ke [Wges pr dheadandrosheetOdiffnse ratoethieateseptivewmrface of the object.

Ire catd on of a surface.coating or

Depdefy fin 3R sy ot o 1 i P AR S e between 15
and TB0i sscormieq T@e objectip plibwet fycodl W@Meﬁ@ﬁh% e dehiRhdtye

and this is followed by oven curing at 900C for 50

m nutes. A suitable dye receptive |lacquer formul ation

' ' in 0t i .of the . .
Wheh o164 the Sitel Bnstretitig o foet H18F Bioh 19 0uBnad Wipgvithout cracking
whichieguihiém to bdinvacionnh dhaaye off at tdast BPOL.prent . A

previously printed donor sheet is nmounted in such a

way that the inmaged side of the filmfaces towards the
The @REEHAs WD HREANFLS ' 5

eunti] ?t reaghes a?te%%gggfgggﬂglu§g§5§;%ﬁ@%@%ﬂﬁ@?éqﬁ%ﬂytoa

rangs of diffesent blrePHimehslonglartitienvLdiffereant nateridie Gaodwrmsfer of dye to

form ta The vacuum punp.i s, now. used tQq evacuate
the agicles ol lpate 35 %eayes PHEESq, AENg EHEOLMHOB REdmagRLP! So0d colour
densEV8&thel@ti¢TBYl d itself around all exposed surfaces of

the object. Wiilst maintaining a vacuum the 'w apped’

obj ect is then heated to 140 - 2000C. During this
Meas?;é%g%{t% ggthgeﬁ‘ﬁ?;téol{lgofgtgee tstﬂr z{]cg [5>Jf Igef E)ﬁtlagglrfegelilvslgg Icgetltomgt gte 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% RH, indicating that the friction between the surfaces is low.



Dependi ng on the size and type of material to be

decorated this process can take between 15 and 150
w@ewonsis77 The object is allowed to cool befor eP€EGBI0MH00024

t he donor sheet. \Wen heated, the sheet can stretch to

at least three tines its orid?nal l ength wit hout

cracking, which is equivalent to a di nensional change

of at |least 200% The sheet was used successfully to

transfer full col our imges of photographic quality to
CLgﬁignge of different three dinensional articles of

i rent materials. Good transfer of dye to the

articles of at |east 35% was obtained, resulting in

production of inmages of good col our density on the
1. ar t Agbleansidviatsumedirtn sieetfor trbwiving ot inageab bt pensdrdndsan article by
the1%f1 thte i ?agtzl rgc I Vi njg .coat i Br% of the sheet with )

Faal rezqnsfer, the s %63 GRTPPEHEE dFUABHALS: 208 B8 88745y B 6%ating on one
sidelef e Bhtedtd Bensridd | et i L &d 3 : s

and the dynam c&?r |gcfﬁ|1 i;r%éé(;eoﬂg?%i}n%gg%{ekt?dor%géea%g%gﬁuﬂag?egoy prinfing
of %a@@ma@an&tnkz@@mg@mmfng hﬁérmMpmigin’ghaiorplﬁtmsfp;omisisﬂﬁa, a first,

b e surfaces.is |.ow CLAI . A retransfer
o A R RS B o ety e e iy ader

printed onto an article by thermal retransfer, the

sheet conprising a substrate; and an inmage-receiving
2. coai MipebnacsAEling de elpimneé, swhsseinathe, sobmtptd siongpriaes amorphous
II&Eﬁ - M | ayer for receiving an i nmage by
po%rl n??%]%&g;ﬁﬂ&{/&ge contai ning ink, the inmage-receiving
| ayer conprising anorphous porous silica, a first,
non: dye absor pi ng ?Qlyneric bi nder and a second,
3. 11 XisBest aserrging ip claimnhor 2, wherein eheembstazte soniprigest o sheet or film
hav&led M ckneWREHRI r | 8es. amor phous
avpgl yet h)‘%leene&?erfgn e@ﬁ?ﬁ?ﬁé@@@n&%ﬁr&ﬁ%&ﬁﬁ CH]@ to
claim1 or 2, wherein the substrate conprises a sheet

O RNt LR R -
chafaBte€ib@d M the r#ngf5030 3WHSr&h{of (%lﬁ géﬂr gdr?cg%aég%€ gﬂig%bﬁrafreaar}%y at least

absorption characteristic in
200 grams of pibper1l00 gyananef silicasi | i ca, preferably at |east
200 grans of oil per 100 granms of silica.

5. 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-receiving layer.

7. A sheet according to any one of the preceding claims, wherein the first, non-dye
absorbing polymeric binder comprises hydrolysed polyvinyl alcohol, preferably fully-
hydrolysed polyvinyl alcohol.



5. A sheet according to any one of the preceding
clains, wherein the silica has an average particle
W@ 2®e/08037t he range 10 to 20 microns. 6. A sheePCT/GB2007/000024
according to any one of the]'receding cl ai ms, wherein
the silica is present in an anount in the range 20 to
35% preferably 25 to 30% by weight of the total dry
wei ght of the inmage-receiving layer. 7. A sheet
ac dopltieh gcaosdiagyo ang ook aflibe precsditignelaistsaiwhsreintibe dirst, non-dye

8.

the first. . non-dyve absorbin 0l ric bi I 5o
sbsoiife phlyBleig st uf RE A AR B gfodd oL g greforably 20 to
259 by elphd boihe sl o erdioF (el isabekeRividy Bhget according

to any one of the preceding clains, wherein the first,

non- dye absorbing pol yneric binder is present in an

amu i 09 d . 0 .
9. bg% vvge]%eé)#] ?cctgpﬁ?%g@?% éﬁe é? )t/]%e ﬁeaﬁ%ﬁ%?ﬁ?ﬁ%%&%ﬁ‘ﬁg%@ond flexible
polyinteeig dindec evniprixgs paly€2-eth9l-2-Axsivdi@e). accor di ng to any one

of the preceding clains, wherein the second flexible

pol yneri c bi nder conprises poly(2-ethyl-2-o0xazoline).

0. 0A hed d %
10. 372 o ERor ALY b ot O AVGPASHE] b DR HRDsoond, Rexible
polyiseriprbésients preseun iam ambuntrin ttheranga §é t8%509 po&ERpably 45 to 55%, by
.preferably 45 to 55% .by weight of the total dry
Wels%épéﬁﬁ@ iejpl ﬁ?fﬁé?v‘?l%g’gﬂ}ee@ég% MIRg/RYEL 11, A sheet
according to any one of the preceding clains, wherein

the image-receiving layer has a thickness in the range
11. 10 A shegDagrondimgh o ady2onerokthearecadingr diing, twheremy thenienag-receiving

t he ecedi ng..cl ai ns,. further conprising a prine |ayer
tayep BB U RR 10 920 BRE T rmbe. recai vi ng | ayer.
13. A sheet according to claim 12, wherein the prine

| ayer conprises a polyester resin available as an )
12. aqueshsst decopdingitonny Dae of thh peacediog sladinagiurden gymprging a prime

0 h r i [.ai furth onpri sing a dye

laye Eol?t anr &Ie§§§sgmge%aﬁ%&§e glﬁag(e'hrgc?“r’rlgé éefyreg'gei ving | ayer,
conprising polyneric binder and anorphous porous
silica gel.

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

available as an aqueous dispersion.

14. A sheet according to 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 hydrolysed, polyvinyl 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.



15. A sheet according to claim 14, wherein the binder
conprises a hydrol ysed, preferably fully hydrol ysed,
w@odoywsesyt al cohol. 16. A sheet according to cP&i/GB1eD7/000024
or 15, wherein the dye barri.er |layer has a thickness
in the range 0.5 to 5.0 nicé ns, and the silica ge
has an average particle size of |less than 10
mcrons.17. A method of printing an inmage on an
17. ar & mp@od of pgnting en raaesf ey ai aticlermsitigat eetingfiet iritermediate sheet in
ce.w th.any one.of .the precedi ng cl.ains, -
accoREEE RSy o he A wROtilk b BYRRANG Fyfifi a5 image by printing
on tHeB@gere@pling Beat@Qfitgshebt, bAfgifH €Rf coallhs NEb BniaBewith a surface
coating intqo contact with a surface of the article and
of thg gfisle Aed RRRIYIng dealbigsauseniermal transfpsplethe dagh Eommtigeheet to the
sl e sheet to the article surface. |S. A nethod
mﬂﬁ%ﬁ%@%ﬁ?ng to claim17, wherein the inage is forned by
inkjet printing. 19. An article bearing a printed

[ e produced by the nethod of claim217 or_ 18,
18. nﬁgmet%og accorging %/o claim 17, wherein the image is formed by inkjet printing.

19.  An article bearing a printed image produced by the method of claim 17 or 18.



