;e3e_|\ffgDhR i P~k6kTI DQ bo3sevimm THERMAh TRANSFER RECORDI NG NEDL% AND
PROCESSE NG THEM FI ELD OF¢THE | NVENTI ON 5 The present 3SEPZMZ
inventiommmﬂmummﬂmmm"thernal transfer recording nedia, particularly to
thermal trans§gl €ecording nmedia with excellent printing quality and oi

resi stance. PRI OR ART Recently, bar code i mages have been indi spensabl e for
10 control of circul atTHARMMd TRFSISFHR REGOROING MDA opANBxanpl e,

groceries. The nost well known method for generating such bar code images
is the thermal transfer regrocESgrEs erdmi PREPARINNG Timev mal transfer

recording nmedia. A thermal transfer recording nediumgenerally '
an ink layer mainly based on a wax having a relatively |OM/ﬂE|JMWMﬁMWWﬁM
softening point forned on a polyester film wherein said ink Iayer*éi@*
transferre a | abel , paper, tag, etc. by heat generated
in the thegﬂgﬁmhéégﬁﬁﬁ iﬁﬁgﬁﬁﬁg . 20 There have previously been demands for
the use_of | abels bearing printed bar code inages for controlling

contai ners for I&€ s PARE SenilCye8taPN n IRaRdeact 1A nGhiSFEedsséL RS TR gr eat
guantities of oils acid chem cals. However, bar code imges for these uses
are requir e¢acr @B ohaesligoodaditil can@ rélye fice dh erasils ttaness e rhecarsal ittty are
1 ~ 3 SEP 20D2 often liable to contamnation with oils spilled from

cont ai ner s radriiangrildndixiceg len ts plrastied gdguiaig tyasodactdr reg ipracesses. | n
order to satisfy these denmands, sone thermal 5 transfer recording nedia
have been proposed. For exanple, JPA No. H2-38099 describes a transfer
sheet fornﬁ@lﬁﬁ'éﬁFélease | ayer, a protective |layer, a colorant |ayer and
an adhesive | ayer, which involves a curing

Recently, bar code images have been indispensable for

10 control of circulation and costs in the field of, for
example, groceries. The most well known method for
generating such bar code images is the thermal transfer
recording technigue using thermal transfer recording media.

A thermal transfer recording medium generally comprise

15 an ink layer mainly based on a wax having a relatively low

melting point or softening point formed on a polyester film,

; wherein said ink layer is transferred to a sheet such as a
label, paper, tag, etc. by heat generated in the thermal
head in a printer.

20 There have previously been demands for the use of
labels bearing printed bar code images for controlling
containers for oils and chemicals or in manufacturing
processes using great quantities of o0ils and chemicals.

However, bar code images for these uses are required to

25 have good oil and chemical resistances, because they are



reaction after transfer to give a transferred inmage wth 10 excellqn%
sol vent resistance. JPA No. H3-166993 describes a thermal transfer &Qimm
obtained by formng a release |ayer and a protective layer in that order
consisting of a resin curable by ionizing radiation, which involves
positive irradiation with 15 ionizing radiation after transfer to give a
print withoéxeal | éaebdel vért cesitemanedlonur Witfestdldst | Gipldn athe e
thermal transfer recording nmedia showed that they certainly had succeeded
in inprovingnsalivent desistaheaddfingr iont splidenederdurtimeg alzomef 200 wprimoy art
exanpl es have the di sadvantages that they require neans for curing the
prints andpthatskBe .prints can not be used inmediately after print

operati on. Nbreover any curing step after print operation can not be

s osne TS SRS e g

ot her neans. eat-sensitive trans

SEP 2DQ? rgcordln nedluglhaV|n% i_nk Egyer consi sting of a colorant, a
t her mo FEDSSRY o CCRAGIR 9 OFRG BGYS PSRRI & OP&&kabl y i nproves

chem cal resistance of ima Qur investigation on said thernmal transfer

recordi ng 5 FRdi W@}ﬁbﬁ\engﬁaﬂqq 't Teer3Bl M yAneer Bezetdédans feaprdAgly

chem cal resistance of inmages. However, the curing agent used therein is a
so-cal | ed &lgmedi wh Cﬁletaieaaenﬁ@Uﬁd,stﬁcfpla@tE(@tim aggevacet at@)orant
al um ni um di i sopropi onate, which had the crucial 10 disadvantage that it
readi ly reaetyerw thdnoest uaéhesitvbe hayeor mohisthur einvplives sa ventriused for
formng the ink layer to cure the ink, thus failing in continuous
applicatiomrektachongridik tayasfen sa dgiher aalttdsd©fed image with

10 excellent solvent resistance.

JPA No. H3-166993 describes a thermal transfer sheet
obtained by forming a release layer and a protective layer
in that order consisting of a resin curable by ionizing
radiation, which involves  positive irradiation with

15 ionizing radiation after transfer to give a print with
excellent solvent resistance.

Our 1investigation on the above thermal transfer
recording media showed that they certainly had succeeded in
improving solvent resistance of prints. However, the above

20 prior art examples have the disadvantages that they require
means for curing the prints and that the prints can not be
used immediaéely after print operation.

Moreover, any curing step after print operation can
not be -applied to some kinds of sheets that may be

25 denatured by heating or other means.

JPA No. H2-160584 describes a heat-sensitive transfer



recording medium 15 As to the type of oils, neither the above nor() HSER2007
prior art docunents have proposed any thermal transfer recording nedia
having a sufficient solvent resistance to i highly hygroscopic and

non-vol atile oils such as brake oils. In order to solve the above probl ens

f th [ ,_ 20 the t, | ti [ t id t h I
Cranster rRCOPHIRE mdth Gt whiech Gan e anbler | RRahesCtbany Fgpe-or Sheet s

to generate prints with sufficient oil resistance even when they are used
i medi at el SoEPE¥aRt pri nthopeeRtd VHLC Aier, dbjed BIrihe ggesentWibsenti on
is to provide 25 a thermal transfer recording medium which can generate

bar code irmgeskdsee fmoroweonta@mmmatdlonaditst aven dii ghlagss. 0 3 SAP 2001
hygroscopi ¢ and non-vol atile oils such as brake oils. Still another object

of the present oguRvertiadtidgatdiomr eni deiad thes il t taRskee f eeQsshdngredi um
wherein the ink |layer can stably be prepared over a long |l ength wi thout 5

i nduci Rg d eacton. : Dl - HE | NVENE : of
our ca?efu %tu iggoﬁgésg gg %EgggﬁgggﬁgygﬁﬁghEP we acéggﬁﬁﬁgﬁﬁﬁgfﬁgﬁ
present invention on thetbasis Pf.the finding that oil resistance of

t her mal 1OFQ?%$%? rr?%%%r%ﬁ%% fredi® d € i nproved by precuring the ink |ayer
on the substrate (i. on the rel ease Iayer%dbefore,transfer. The fégsent

e.
i nventi on based ¥ VeRirs HindiHg 1% 2 FL t35€d therein is a so-cal

aluminium chelate compound such as (ethyl acetocacetate)
aluminium~diisopropicnate, which had the crucial

10 disadvantage that it readily reacts with moisture in the
alr or moisture in the solvent used for forming the ink
layer to cure the ink, thus failing in continuous
application of a long ink layer on said thermal transfer
recording medium.

15 As to the type of oils, neither the above nor other
prior art documents have proposed any thermal transfer
recording media having a sufficient solvent resistance to
highly hygroscopic and non-volatile oils such as brake oils.

In order to solve the above problems of the prior art,

20 the present invention aims to provide a thermal transfer
recording medium, which can transfer images to any type of
sheets to generate prints with sufficient o0il resistance
even when they are used immediately after print operation.

Ancther object of the present invention is to provide

26 a thermal transfer recording medium, which can generate bar

code images free from contamination with even highly



a thermal transfer recording nmediumconprising a release 15 | ayer and an
ink layer in that order formed on a substrate, wherein the ink layeU3SEP2MZ
contains at |east a colorant (A), a curing agent (B) and a bonding resin
(C© and the ink layer is cured on the substrate. The thermal transfer
recordi ng_ nedi um of, the present 20 .invention can be prepared by applying a
conposi ti & FES T r?@]dz o d8dE YidyePidrd & ¥UbstY dt & *amityi ng a
conposition for formng an ink |ayer containing at | east a colorant (A), a
curing agent (Byidhdaadidedi ngoyest nofC)thdepaesecand iesnipeet ordsi ngoa
curing step at a given 25 tenperature. 4 0 3 SEP ~Qdx According to the
present i mpentiiden.a s nprlecuraed fienk deayrdirsy neddineadiner gt xeghav 1hkt he

rel ease |l ayer during transfer to prevent deterioration of sol vent

resi stance Rfet heah herim@ vt nensteephecar db-ngr madi 1on and ehgthmg PVeot! 5
resi stance. "According to the present invention, any turing step is not
necessgry-q}‘cﬁlecyi1 | At o, Mhereby prints can be used immediately
after print oper ion an I mages can be printed even on substrates that may
be denatured by heating 10 or other nmeans. The curing step shoul d

pref er abl pisahoPIrT ©RITHE tENTiol e not hi gher than the nelting point of
the conposition ,for formng a release layer for 12 to 36 hours. Although a
curing step of an ink |layer before transfer 15 generally |owers
transferabilitHsof tigsulhk dfaywrr oRreeil Phvéiest 8@ iselivee thtabhue brake
oils are usually alcoholic solvents (for exanple, polyglycol ether) and
found t hatptdidlarse ofveanacn&mpayehedonpre sipreserpol ywiveyl iohl ophdethesin
and an isocyanate compound nmai ntains 20 transferability of the ink |ayer
even if itpds subjectigh t orimdinecurdig: st befesestdmnsft esf Namerpalt he
ink | ayer according to the present invention nmay contain an isocyanate
conpoyyd (darpd¥bA ¥éRyEachd onkbdear 8si Nlorapabl e pek cliedely nchav $Axt he 25
i socyanate conmpound. According to the present invention as described above,

5 03 SERZOIRrLALi RAnGRBaLAKS pleaceni ther skathuel y Jay priatbag

ener gy because the bonding resin (c) is highly adhesive and fast an
brittle(The.ifked,;s easy to cut.). The images formed on substrates fromthe
ink layer are so resistant that they

The present invention based on this finding relates to

a thermal transfer recording medium comprising a release

15 layer and an ink layer in that order formed on a substrate,

wherein the ink layer contains at least a colorant (A), a

| curing agent (B) and a bonding resin (C) and the ink layer
is cured on the substrate.

The thermal transfer recording medium of the present

20 invention can be prepared by applying a composition for

forming a release layer on a substrate, applying a

compositicn for forming an ink layer containing at least a

colorant (A), a curing agent (B) and a bonding resin (C)

thereon and then performing a curing step at a given

25  temperature.



5 are free fromcontam nation with brake oils to show sufficient Om3§%PZ002
resistance. In addition, this conbination of an isocyanate conpound a

vinyl chloride resin can continuously forma ink layer for a long tine
because it does not suddenly 10 begins to set. On the other hand, we found
that an ink layer containing the isocyanate conpound and vinyl chloride
resin i nproves AFFOFESRGt hAcEhBy T SSETIL 15V eidtl Qubj et edPr8CHIBledirs ng
step before transfer. 15 Accordingly, the present invention also relates to
a thermal flegesfers recor dierglidydinumabnpitlki nhea redlease layer ahdiang i nk

| ayer in that order fornmed on a substrate, wherein the ink | ayer may
contain at theastred GQ Qhadter(tA)deBdlr i Gacyastat &f COoPesnd (bxiandnaeVvioty!
chloride resin (c) 20 capable of reacting with the isocyanate conmpound. The

thermal trapgf S AL di- gy URE i UPNLNQIGRN R RiePahad Y appLyi B9 A1
conposition for formng a release |ayer on a substrate, applying a
conposition for formng an ink |ayer containing at |least a colorant (A, a
curing 25 §§5ﬁ€t€§feand a bonding resin (C) thereon, and then allow ng the
ink layer to stand at, a given tenperature for G 0 s sip Zao2 a given
period of time }¢errékaspfe, the REFABITt 2RAPET &L OF es2PHr C3HOPHoGTEPort Shor e) .
In the present invention, the anount of the isocyanate conpound (b) added
into the i ot psesCRTYLETTEL Her ¥ithgePSrétoon 2 Thesobpaptsnby wenghie based
on 100 parts by weight of the vinyl chloride resin (c) capable of reacting
wi th the | seeganatmeedompolunda fTEE MIST tPREFERREDEMBODI NENKS OFcThE be

| NVENTI ON Sone enbodi nents of thermal transfer recording nedia 10 of the
present i nyenhitera Wen rowshesexplitaisnethaitn mdet diel dehheurald byamsfaaring
recording nedia of the present invention conprise a release |ayer and an
ink |ay@r ior haleron@emsformed on a substrate, wherein this ink |ayer
contains at least a colorant (A), a curing agent (B), and a 15 bondi ng
resin (C) and t i - I <k S-CU r.at he trate used
herein may be orlr::lge oPﬁt lgysgg Sls%g f%}?g%g%vgr}ﬁ%na lt}ﬁe‘?ra}é{;g t?gﬁgger% ecor di ng
medi a, pref |y .1 ncludi.ng at r pers .such as .co nser
20 paper OF%%§%%E§€%% pgggr gggﬁé%bs?ﬁ%ﬂgga%%dgﬁ%ggﬁ% Ié%#ﬁgé §H§h%§%

pol yester films, .palyvinyl chloride filns, polycarhonate filns, etc. From
Phe” Vi evpor B oS T ey dRgi ind FEAE SEFaNEVEr. Teho 1oht Ok gs So0E Sehe
substrate is pre{erablg 2-12 un1nD£e 25 _pref 7 003 SEP

b 3.5-6 )
2002 The rel easetFagestof FHETDP eEERP Pﬁv@ﬂt?%g hégthQeFﬁﬁg $F ANV ng

transffgability of the ink | ayer durin%: ,
generally lowers transferability of the ink layer, we were

interested in the fact that Dbrake o0ils are usually
alcoholic solvents (for example, polyglycol ether) and
found that the use of an ink layer comprising a polyvinyl
chloride resin and an isocyanate compound maintains

20 transferability of the ink layer even if it is subjected to
a precuring step before transfer.

Namely, the 1ink layer according to the present
invention may contain an isocyanate compound (b) and a
vinyl chloride resin (c) capable of reacting with the

25 isocyanate compound.

According to the present invention as described above,



thermal transfer and adhering well to the substrate and the ink IayélsﬁEPZWZ
prevent flaked devel opnent of the ink layer 5 during normal state (out of
thermal transfer). Materials for the rel ease | ayer preferably have a

nmel ting point of 60-110 C when they are fornulated into a conposition for

formng the rel ease | ayer and._incl ude, exa | e, waxes such as car nauba
wax, candePFEPElExCap| Eak ﬁop&ége ﬁéF%f*? ahaye ¥0ﬂ9gtﬁyp§§éngoﬁnergy
thernDpIastlc resins such as EVA (ethyl ene- V|nyI acet ate copol yners),

pol yest er besinse sher dmerdies) nsgsiet c{cThest hilghdes sadife 3itee r ehdade stayer
may vary with the materials for other conponents such as the substrate or

ink 15 | ayghd BRiRLk1RBYTEENdink QRS ea@kC to it prefBiablyagangesrieamdd 2 to
1.5 g/n2 in view of printing energy, coating properties and printing

qual i ty. Tg§bge§aka¥effz%ﬁntmepiﬁﬁe'ita cventd 08,ContAINS A LRS!t they

col orant ( an i socyanate conpound , and a 20 vinyl chloride re5|n (c)

b)
capabl reac ing w:ith the | n co nd T ol grant d
her ei n %é gf Fﬁ8?e 88nven¥ﬁoﬁ%§?y ﬁgg fB%Q% Bgﬁgtrgnsfé¥H§F
recordlng nedla preferably including carbon bl ack and col or pignments such
25 as Car nPHE IBCERRGeRtd) Te94FEBIFEL (yel | ow), Bl ue 4040 (cyan), Orange G
(orange), etc. 8 0 3 SEP 2002 Said colorant may be used in the range
from5 to 70 paims Bgddhsign:, prhéfer abPypYRRELOBO Pdrt s2y WSOFMaRdsed on
100 parts by weight of the conponents in the ink |ayer in view of

t ransf er abcbirpyuatl the enkihgyechlbrifie rsedyanatecoonpowedslseddmr & n may
be one of those widely used as curing agents, specifically diisocyanates

such as tolykenesgdi S@eyanat @ond, 4 dipheeykoekhane dbesocyanatseidderlyt ene
di i socyanat e, hexanet hyl ene dii socyanate, 4,4'-diphenyl nethane 10

di i socygnat,gghwdr 9%l dey i sophorone dllsocyanate tri met hyl hexanet hyl ene
dllsocyanate or adducts of these diisocyanates.

On the other hand, we found that an ink layer
containing the isocyanate compound and vinyl chloride resin
improves oil resistance even if it is not subjected to a
precuring step before transfer.

15 Accordingly, the present invention also relates to a
thermal transfer recording medium comprising a release
layer and an ink layer in that order formed on a substrate,
wherein the ink layer may contain at least a colorant (A),
an 1lsocyanate compound (b) and a wvinyl chloride resin (c)

20 capable of reacting with the isocyanate compound.

The thermal transfer recording medium here can be
prepared by applying a composition for forming a release
layer on a substrate, applying a composition for forming an
ink layer containing at least a colorant (A), a curing

25 agent (B) and a bonding resin (C) thereon, and then

allowing the ink layer to stand at a given temperature for



In the present invention, a vinyl chloride resin reacting wth said

i socyanate conpound is used. In order to 15 react with the isocyirﬁaﬁfé’ 2002
conmpound, the vinyl chloride resin may have a functional group such as a
hydr oxyl, am no, carboxyl or the like group in its backbone or side chain.
The vinyl chloride resin . used herein may be commercially avail abl e,

i ncl udi ng vigipiere Medriate Hediime 2@%§w{a1&d B o In P SR ERS MR110,
MR112, MR113, MR104 avail able from Ni ppon Zeon. Said isocyanate conpound
may be added i20Q heoyrsopor are)of 5-60 parts by weight, nore preferably
10-20 parts by wei ght based on 100 parts by weight of said vinyl 25
chloride resingnl kththeragednt jakehheohsoeyanameueenpaunthaaddastydess 9
~ 3 SAP ?00? than 5 parts by weight, the effects of the present invention

can not be suidifd et] Yagebheyado Hawevern, t4ansferability may beafd ect ed

in sone printing conditions if the anmpbunt exceeds 60 parts by weight. 5 The

ink | ayer of t resent _i_nventian . ont ai n_ot resins.for _inproving
printing q‘fféﬁ?@ gﬁ)t %@utpa&écﬁaﬁyi nwgejtrgﬁ}e‘C ;C)L?ﬁlsp%%eo%f T?hepgrlécger?ty i"h gﬁﬁ on.
Such resins include, for exanple, polyester resins, polyamde resins,
acrylic rédfi ngheefdrylr e RETqF et hdhe rl€di FPPRIE 36 FRECEAPSkIBSE of the
ink | ayer of the present invention having such a structure is 0.5 g/n2 -
2.5 g/ n2. Yecorhepnare momgr@seht i nvention, a heat-resistant |ubricant

| ayer may be formed froma known silicone copolyner or silicone oil on the

ayer | | _ _ cone oi | o
Formed, i B BT CORERICE AT g IO R | 8 aPeng 100er el tr ansf er

recordi ng medi um The thickness of the heat-resistant lubricant |ayer is

preferably 0.1sgmB” emBbdinis | Bf Vitewrafalpet f o yBace rasoad2Bgl ulsdLant
| ayer and prevention of adhesion to the ink |ayer after the nmediumis

rol | edoup.oThafdrahrdsansf aivdocasding media f e Dresent, iquenti on can be
prepared according to conventional nethods. Namely, a conposition for

forming a rel ease,hayer dis fouied 2% anasubslaale by grawr g,coating or

the like, and then a conposition for formng an In ayer 1 s foormed thereon

by 10 0.~ S~ P 200 vur e ti ar.. the |}i . v t.her
transfer rétordr lncg);rg n%%?lgf%fe t%e§e%e%%tl alrynevrg nﬁ Cio rl%er} Vo vea%éé T ulrn? nigﬂé% ep of

said ink layer after said ink_ |ayer .has been_.formned. .The curing step of
the ink Ia@/%‘felﬁer O%%%I Ltake p ug%setraeftea’ t e EUr Mot hi'y e?l?%%ﬁ t he

T 8 ok £ O ORI L ! Tl 1% RSN 'S
15 bonding resin (C) and the ink layer is cured on the
substrate.

The substrate used herein may be one of those used for
conventional thermal transfer recording media, preferably
including substrates made from papers such as condenser

20 paper or parchment paper and substrates made from plastics
such as polyester films, polyvinyl chloride films,
polycarbonate films, etc.

Frem the viewpcints of film strength and heat transfer,
the thickness of the substrate is preferably 2-12 um, more

25 preferably 3.5-6 um.



tenperature range of 90-50 C for about 12-36 hours. This 10 al IbHSERR®2i nk
| ayer to be al nost conpletely cured. Even when thernmal transfer recording
media are not inmediately used, the ink |layer can be sufficiently cured by
allowing it to stand at nornmal tenperatures (20 5 C) for 200 hours or nore

after it has been for 1 he foll ow ng exa Ies further illustr

t her mal transfgleTeﬁﬁre?ﬁ@ 363”3 0PIt Hd Ebr8§8ﬁgR nVERT§ o P 5Eﬁir§§? to
conparative exanples. Exanple 1 Preparation of a conposition for formng a
heat - r esi stahe 20 |iupricvdmo |tasars fRi@afioldtgiv af theerdindd slagere digivbved in

98 parts by weight of ME. K (nethyl ethyl ketone) as a solvent to prepare

a desired enepasittoaméosrfondi agherheqtwseBi s atthe | sthisstantel ayer thas
Acrylic-nodified silicone resin 1.3 parts by weight 11 0 3 SEP 2002

(Symac 308, gyanl.ghle {4 0prdpagesenhxbhl IREHAHRARIdYEL He7 Mt§a9¥r""e' ght
(D110 avail abl e from Takeda Chem cal Industries) 5 Preparation of

composidi oB.Lorsf QLIaY acLel epsec | ayer, g1 ol Lowi pg, rater | o s ver e

di ssol ved par wer g uene as a solvent to prepare a
desired conposition far faormng a release | aye Ester. wax _( OP_wa

avai |l abl e from%ﬁ?ﬁsAG °%o ﬁar?%l%‘%ﬁ%%ﬁ%era Ry e e APy | héé’@t afle
copolynmer 1 part by weight (KA-31 available from Sum tono Chemical) This

conposi ti oheldingobriny &fr &l0ed3dd I"ByewhenadheylZutel fomgiboied dRtabeut 95

C
composition for forming the release layer and include, for

example, waxes such as carnauba wax, candelilla wax, rice

10 wax, paraffin wax, polyethylene; or thermoplastic resins
such as EVA (ethylene-vinyl acetate copolymers), polyester
resins, styrene resins, etc.

The thickness of the release layer may vary with the
materials for other components such as the substrate or ink

15 layer, printing conditions, etc., but preferably ranges
from 0.2 to 1.5 g/m’ in view of printing energy, coating
properties and printing quality.

The ink layer of the present invention contains at
least a colorant (&), an isocyanate compound (b), and a

20 wvinyl chloride resin (c) capable of reacting with the
isocyanate compound (b).

The colorant wused herein may be one of those
conventionally used for thermal transfer recording media,
preferably including carbon black and color pigments such

25 as Carmine B (magenta), Yellow GL (yellow), Blue 4040

(cyan), Orange G (orange), etc.



Preparation of a conposition for formng an ink |ayer The foll oWnS&P 1002
materials were dissolved in 80 parts by weight of ME K as a solvent to
prepare a desired conposition for formng an ink layer. 20 Vinyl chloride
copolynmer resin 8.0 parts by weight (MRL10 avail able from N ppon Zeon)

| socyanat e adduct 12 0 3 SEP 2002 0.16 parts by ~~~eight (D110 avail abl e
from Takeda Ché@ii€alCokeimtti gy &fr bovedl akk thRegeaRBBOLHORI [Pabie f/Pom
Cabot) 12.0 part by weight 5 Said vinyl chloride copolyner resin contains
about 0.6 Pantsabgopelbygmer wpmetferavilyg 48 Hydrakybagroupy (wEHyht Pbepadat i on
of a thermal transfer recording nedium Said conposition for formng a

heat - r esi s @ant obuRkiréantoy} ayel g@sodsedet @ chpoea theatr resd stant 1bykri cant
10 layer on one face (back surtace) of a polyester film (F5 available from

Tellin) hayhng; gt Ok Chggs cotags bity ~BEDYRr ANk goALI NG, after which the
sol vent was evapor at ed. en, salél onposition for"formng a rel ease | ayer
a release_| ayer on thg ot hgci: ace.(front 11?5/eesurface of
¢ ars |

was usg}d to forTm n A e
sai d polyester T8 ntBYYPEFIFe CORYPIY et M8 SolVentWas
evapor at ed. Then, sai d conposition for formng an ink |ayer was used to
forman i nkRP8§er BHIGEY d ref¥hse Ay eCHBy G avaPEnESat i n§PER4TERE LYl vent
was evaporated, followed by a 20 curing step at a tenperature of 50 C for
24 hours téigpoevandessredstidler meds t r &ipdfdencecofdiggcyeaiatisr Thé #hickness
of each layer is 0.1 g/nz for the heat resistant lubricant layer, 1.0 g/n®
fox the redltpsenyayerhand 1. @ig/seRyloatiehe i rkylyphere diisocyanate,
hexamethylene diisocyanate, 4,4'-diphenylmethane
10 diisocyanate hydroxide, isophorone diisocyanate,
trimethylhexamethylene diisocyanate; or adducts of these
diisocyanates.
In the present invention, a wvinyl chloride resin
reacting with said isocyanate compound is used. In order to
15 react with the isocyanate compound, the wvinyl chloride
resin may have a functional group such as a hydroxyl, amino,
carboxyl or the like group in its backbone or side chain.
The wvinyl <chloride resin . used herein may Dbe
commercially available, including vinyl chloride resins
20 designated by trade names such as MR110, MR112, MR113,
MR104 available from Nippon Zeon.
Said isocyanate compound may be added in the
proportion of 5-60 parts by weight, more preferably 10-20
parts by weight based on 100 parts by weight of said wvinyl

25 chloride resin.

If the amount of the isocyanate compound added is less



13 ~ 3 SEP 2002 Evaluations Said thermal transfer recording nedﬂL%ﬁﬁ%ﬁMﬂ
eval uated for the follow ng eval uation aspects. The results are shown in
Table 1. Table 1: Thermal transfer recordi ng nedia of Examal es and
Commar at i ve exanpl es Conposition for form ng an ink |ayerCuringEval uati onas
ect sBondi ng_r esi nl socyanat eCar bon blacktheprintingResistange(papts%parts by
wei ght ) ( part'$&ubst r RE&&Sal Pyt 6 188E ht By ewefghEFbrak@toi IFSExamFIes BRT

18. 00. 1612. 050C, OO (35) 24 hours Exanple 2 8.0 0.40 12.050C, O O (45)24

hour sExanpieveg.tdens0ran50® 00k ¢ 70524 heuesEkanpkeh18ved. 60 HRWEYEEC, CoQ
(65) 24 hour sExanpl e 58. 02.4012. 050C, DDo (80) 24 hour sExanpl e

68. 04. 0012 +@%206,f@a(iA0Q):24 MagubeExdifplce cd8 10" 'sdme0 b i AEACgDOMHL )24 ns

hour sExanpl e 88. 0' 21. 6020. 050C, OO (15) 24 hour sExanpl e 98. 01. 6012. ONoneQO

(12) Conpar atd 83 Qmohin?01eRbare@y E%kﬁéaﬁy|%eight. _ _
1Conpar ati veB. O~z1. 6020. ONoneOx (4} Exam | e 2 Notes for bonding resins

U ked: Vinyl | Qrj.d ' ' ; \j * 1

Pol yestor 1ol TUESSHD BUEF asle T7omitn Carka) Yooy LSt nane Fadi n
PRH115 ilable f Ni Pal t.h 5 1.. Printing. ity Usi
Unormal ©f SGRer (FTTUE ( SEBRASTRBRY. Byal ot 619 onfZB0H B Telthidrath esy.

val
a bar code image was 14 .~ SAP zo02 forned on a PET (polyethyl ene
t er epht hal SEPRTAFE YrSePREPoreasd A0& PABISETL SRAVEPEXCH- QP Us &5t i ng
speed of 2 in. (5.08 cm/sec.

include, for example, polyester resins, polyamide resins,

acrylic resins, epoxy resins, urethane resins, etc.
10 The thickness of the 1ink layer of the present
invention having such a structure is 0.5 g/m® - 2.5 g/m’.

According to the present invention, a heat-resistant
lubricant layer may be formed from a known silicone
copolymer or silicone oil on the side of the substrate

15 opposite to the side on which the ink layer is formed, in
order to enhance running properties of the thermal transfer
recording medium.

The thickness of the heat-resistant lubricant layer is
preferably 0.1 g/m’ - 0.5 g/m’® in view of performance as a

20 lubricant layer and prevention of adhesion to the ink layer
after the medium is rolled up.

Thermal transfer recording media of the present
invention can be prepared according to conventional methods.
Namely, a composition for forming a release layer is formed

25 on a substrate by gravure coating or the like, and then a

composition for forming an ink layer is formed thereon by

10



This print was visually observed for missing spots. 5 Evaluation stph§gp dsy
are as follows. O: The print shows favorable printing quality wth no

m ssing spots; D. The print shows some m ssing spots, but wthout

i nconveni ence for practical use; x : The print shows too many m ssing spots
for practical use. 10 2. Resistance to brake oils Said | abel was applied on
a novabl e pFavereofoateddoprf BBEntsketester with the bar code image just
havi ng been printed on said | abel facing upward and a wei ght having a

wei ght of 400 dicor®ewr,appeckinmla cfodris fvet t edeowtdiimgbrakeid5 oifl the
(pol yet hyl ene gl ycol ether) was put thereon, and then the platen was

lateral ly gsesbhat edveativh tihersuwd agecatihbe shap codesir@genand sgeunt the
nunber of cycles of the platen until this bar code i mage becane

cont am nat gdy o Eval yat i gp §ggggaﬁg§ herg akemag.follows. Co7 . 20 Especially
excel l ent solvent resistance with 31 cycles or nore; O : Excellent solvent

resistance wth,12-30_cycles; X sujtable fqor. _practical use wth 11
cycl es%or Iess&hﬁesﬁ}lf% ?ab?teeg slégmgh?hajtr%f hgalyl% rna?r?rasnscf%]}%rg@i{redi ng

25 nmedi um of Exanple 1 had excel | ent grintin% guality and 15 0 3 sEP zooz
remai ned uRtBREaft nat eBPREEATERE BPEKE1IEPRTUAPPP 35eCyerédnoepaipite€®-6 In

Exanpl es 2-6, thermal transfer recording nedia were prepared by the sane
procedure a8ej nCEp@pleianextept fPEnimot e s gispartayest tite iag@dyanat e
conpound used in Exanple 1 were changed. These thermal transfer recording
medi a wer esevaknabed f t heheet hedsadescrl bedr abosgechife aaddyl t simar e ashown
in Table 1. Results 10 Table 1 shows that the thermal transfer recording

nedi a of Exappbestdrb Wahgeexsel hentoi rcbebh Qfodid Ntdgs aHahity amds
resistance to brake oils. Especially, the thermal transfer recording nedia
of 10  allows the ink layer to be almost completely cured.
Even when thermal transfer recording media are not
immediately used, the ink layer can be sufficiently cured
by allowing it to stand at normal temperatures (20 £ 5 °C)
for 200 hours or more after it has been formed.

15 The following examples further illustrate thermal
transfer recording media of the preéent invention in
contrast to comparative examples.

Example 1
Preparation of a composition for forming a heat-resistant
20 lubricant layer
The following materials were dissolved in 98 parts by
weight of M.E.K. (methyl ethyl ketone) as a solvent to
prepare a desired composition for forming a heat-resistant
lubricant layer.

25 Acrylic-modified silicone resin

1.3 parts by weight

11



o . 03 SEP 2002
Exanpl es 3 and 4 containing 10-20 parts by weight of the 15 isocyanate

conpound based on 100 parts by weight of the vinyl chloride resin ~, Tere
found to be the nost preferred enbodi nents of the present invention with
good printing quality and resistance to brake oils. Exanples 7 and 8 20 In
Exanples 7 and 8, thermal transfer_recordin dia were prepared by the
same procedur'@¥¥&q asrie 2 Sléfxééﬁﬂn tTt‘Pa?‘th%ﬁgsvi nyl chloride resin in
Exanpl e 4 was replaced by a polyester resin or a urethane resin (with
somewhat | ar ddrl seiama tef agldilsén bl ack). These thernmal transfer recording
1G ~ 3 SEP 200Z nedi a were eval uated by the nethods described above. The
results are shown in Table 1. OR8spbtrssTabl eeigbhhows that the thermnal
transfer recording 5 nedia of Exanples 7 and 8 were sonewhat poor in

resistance tomnakewiilise MemRiTed Rl cheriaell galdustageept abl e | evel
with good printing quality. Exanple 9 In Exanple 9, a thermal transfer

recordi ng nmediumwas 10 prepared by the sane procedure as in Exanple 4
except 5t h&reageeraciirdrm s tee rompdshiek isub fiara tfe rimi nigx anpled ebssad ayed t ed. Thi s
thermal transfer recording medi um was eval uated by the nethods descri bed
above. The results are shown in Table 1. Results 15 Table 1 shows that the

thermal transf &Per éE8LGHAGINBGTGHIGH SEXERR 105 RS OntWhal Pesits Py

resi stance to .
weight of heated toluene as a solvent to prepare a desired

composition for forming a release layer.

Ester wax (OP wax avallable from Hoechst AG)
10 9 parts by weight
Ethylene-vinyl acetate copolymer

1 part by weight

(KA-31 available from Sumitomo Chemical)

This composition for forming a release layer had a

15 melting point of about 95 °C.

Preparation of a composition for forming an ink layer

The following materials were dissolved in 80 parts by
weight of M.E.K. as a solvent to prepare a desired
composition for forming an ink layer.

20 Vinyl chloride copolymer resin
8.0 parts by weight
(MR110 available from Nippon Zeon)

Isocyanate adduct

12



brake oils but remained at a practically acceptable IeveI\Mtrlgﬂé$EPﬂm2
printing quality. Conparative exanples 1 and 2 20 In Conparative exanples 1
and. 2, thermal transfer recording nedia were prepared by the sane
procedure as in Exanples 7 and 8 except that the curing step on the
substrate in Exanples 7 and 8 was omtted. These thermal transfer recording
medi a were eval uated by the mét-REILEES 38385002 descri bed above. The
results are shown in Table 1. Results Table 1 shows that the thernal
transfer recotliy areianfe Conparktliads eXeampl asl 1 ahds 2r hasl) good printing
5 quality but extrenely |ow resistance to brake oils and were unsuitabl ef or
practical usezadiNDUSTRIAh ARRId ICARIA 1aRES aldte: foregatsigoelescri ption
denonstrates that thermal transfer recording nedia of the present invention

are 10 useful as those capabl 0fy tyaRsfgs RiAgHy™RYES to any type of
substrates wth good sol vent resistance, "and especially suitable for

acordPng medi o ts L2y S St WD A ol SR (Reeh ™

transfer recording nmedi um conprisjng a release | ayer and an ink layer in
t hat orderof%rﬁéﬂgdﬁ GORRULEG It ¥ L et B < ol AHR* Y hy@F C8Bnt aPRs - at | east

a colorant (A), a curing agent (B) and a bonding resin (C), wherein said

curing agegfe ﬂa&%@réfeélé&%ﬁ&fyﬁ@ﬁﬁfﬁﬁ%%iﬁ%eﬁ%&ﬁﬂi d bondi ng

resin (C) conprises a viny oride resin capa reacting with
sai d i socyanate conmpound I b), wherein said ink layer is cured on said
substrate. 2. Aatiher mebmppansfien refordi nforrilngm cenprhsahgrastiekease

| ayer and an ink layer in that order forned in on a substrate, wherein said

ink layer rootpdst alay&astad €obOradt £{A), a e s 5OLyaNat gneormBundanh) and
a vinyl-chloride resin(c) capable of reacting with said isocyanate

conpoyd. Bayéy t BRN MRle tfANST ehakrca iR TEdH M aceardish@ t or 3 Rl Nk
wherein the ‘anobunt of said isocyanate conpound (b) added into said ink

d
L2 oSS L2 VA0 PR E DY Rl U on 200 uar L b e Al ©
conpound. gravure coating, after which the solvent was evaporated.
Then, said composition for forming a release layer was
used to form a release layer on the other face (front
15 surface) of said polyester film by gravure coating, after
which the solvent was evaporated.
. Then, said composition for forming an ink layer was
used to form an ink layer on said release layer by gravure
coating and the solvent was evaporated, followed by a
20 curing step at a temperature of 50 °C for 24 hours to give
a desired thermal transfer recording medium.
The thickness of each layer is 0.1 g/m’ for the heat-

resistant lubricant layer, 1.0 g/m* for the release layer

and 1.0 g/m® for the ink layer.

13



4. A thernmal
anount of said isoc
ink layer ranges ::
oz said vinyl

yanate 19

transfer recording nmedi umaccording to O aim2 whergjgrg
0 3 S EP 2002 conpound (b) added |nto

r@gl d

rom2 to 60 parts by weight based on |00 parts by wei ght

chloride resin (c) capable of

conpound. 20 . A A3Y9. A

AU, 9. A9. Ahgh A% A% 4% AalL. AL. AL. AyHob Ay539. ASNF% A9. AYL. Af L. A(

- JabLl FvM

reacting with said i socyanate

. AF H

} Xsni d_Z] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] calcd]c<eheapeh] caposdbr$Xedbidivd medium was evaluated
Of st Cuyz} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]calcalcalc

a] ca] ca] cafea] enéCr
aJca] ca] ca]caJca]ca
] ca] ca] ca]
Tbl \ 78PXY-

ollowin
] ca! XAv

.

evaluation aspects.

The results are shown

9: f Cpg4ss} xsni d_Z] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca

a] ca] ca] ca] ca] ca] ca] c&al] c&a] ca]ca]ca]ca]caljca!lJR S
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3XK . Z
lcalcalc

4.00
| cal call]l ca]

AZAZXEs\ Bl

~| wgrghl X]%)EFE

ca] ¢aUkca]

24 hours

c@l@7)

a) ca] ca] ca] %]% kca] ca ] caj ca] ca] a] cgf gal cdif€a] ca- Japf H) k! 1A & () -#
10%&'()-$L$[ %%L-Ll 3?2 -38?.81&&()- ' 24 hours éb é( )
Example 9 1.60 12.0 None o O (12)
Comparative o
Example 1 8.0 1.60 16.0 None O X (3)
Comparative “
Example 2 8.0 1.60 20.0 None O X (4)
Notes for bonding resins
Unmarked: Vinyl chloride resin (MR110 available from Nippon Zeon)
*1: Polyester resin (UE3350 available from Unichika)
*2: Polyurethane resin (PRH115 available from Nippon Polyurethane)
5 1. Printing quality
Using a thermal transfer printer (ZEBRA-140X4,

available from Zebra Technologies),
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a bar code image was
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S&10%A @A & () -9! S&L0%\ & ()-9 910% & ()-10% & ()-|uj _@!10% &' leOOa& 1('8 208
10\ 10\ 10\> 10% & ()- S5#10% & ()--!L-SS#lO%‘&' ()--11M 10% & () -

FvaBj _@!'10% @ 109%& ()-yl0%& ()-!3 "' 10%& ()- VI

z109%& ()-I F109%&' ()-1t! 109Kk (:2 M dEj @_' 10% @®! 109& ( ?- &109%&' (5)

109%&' () - | DIW& O | |P_|ﬁjb/&(qg ety _ferephthalate) label elect

$XN?) _@Q! 10% 310%&' () -!y-#10%F& ()-! ' 9' 109%& () -9%409%& ()-y##10%&' ()-1 F !10%
& () - Xxmb L BB0%e&afi Q%ho&'e( Y+ oD FIEXDDHS1CGMR'  )printing speed of 2 in.

Y: 109 ()-,810%& ()-16:110%& ()-0 |

OdEnbCL! 1Q% ¥80%n& /61l S#10% & () -&10% & ()-Y

10% & ()-Y 1'10% & () Y' 1 10% & () - 0f CuaBnbCL! 10% Y3' 1 10% & ()-Y 1 10% & ()-!#
10%' ()-Y' 110

10% & () - 10% é?r?ﬁ) rﬁawrﬁo&%slé{%suffﬁ@y RO (n}l-sisljb? TPRTY - 11 u@z10%
V& () - SH#10% Y9! ML0% & vdEMbCL! 109 10% #100/ & () -610%
& (§) M3f 10% %\E% LA G105 & 6%7)01‘?%?10%%4 A3 %95%08@ 1 % ) OB
s!10% & ()-10% & ()- 10% & ()-',10% & ()-4 107 10°
10° = 109% &NOYS, feyEEePl oM Anting GUELi3Y 199henO) THigwRiQq )spots; A

910% & ()-@10% & ()-3L !110% & ()- CAsdEDbCL! 10% s$#10% & ()-FY"M 10% & () - @
10% & () - ﬁggo%g‘r{.lytp shows some missing spots, but without

M 10% & ()-#10% & ()-ss}"?bCL! 10% Y5! 10% & ()-FOM 10% & ()-!,#10%t& ()-F*S
10% & () - La&bOER&ehreFEMIOE R €) e abedq ThQL! 108& ! W' inkO9BMEBIWE ) tBA0%VE' (
)-y 10t 10t 10t=t10% & ()-&910% & ()-F7/M 10% & ()-Tbl\ S}[9b@.! 10! x
9% 0%&' () mbNYYHOUE ()- sBUEE%RoE) practical use.
1098 ()-!YM 109WWE&' () - Fyy1l0%w&' ()-Ph}rg\=L!10! "' 10% h& () -
10 2. Resistance to brake oils
Said label was applied on a movable platen of a color
fastness tester with the bar code image just having been
printed on said label facing upward and a weight having a
weight of 400 g/cm’® wrapped in a cloth wetted with a brake
15 o0il (polyethylene glycol ether) was put thereon, and then
the platen was laterally oscillated to rub the surface of
the bar code image and count the number of cycles of the
platen until this bar code image became contaminated.
Evaluation standards here are as follows. ©
20 Especially excellent solvent resistance with 31 cycles or

more; O : Excellent solvent resistance with 12-30 cycles;

X: Unsuitable for practical use with 11 cycles or less.
Results

Table 1 shows that the thermal transfer recording

25 medium of Example 1 had excellent printing quality and

15
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-))* X****{fﬁfﬂﬂaﬁ%ﬂégﬁzﬂé)-tﬁbﬁm&ﬁo@ﬁéﬁéfér 8e%3086ing media were

&'()-'!S##lO‘V&'()-IL!MlO%&'()-' T8 1008 () - +=+V++++0, dEMN 8#10% & () -

|6:!1096&f§ a%Q%ﬁgg(kh%l%éﬁ%(ﬁrdcedure as in Example 1 except that
10%&'()-- 0% & P,RS T, Ud 7 !

10r 2e108 B v%%/o %eﬁw%?f/?ﬁﬁﬁaﬁﬁap%geﬁ{i%ogns) 789 ingFiemBLS ) - 75
: $10%6G8 5! : $109& ( ; $109&' z5111111i 2| 34~\:1 (!
$109BBS&! (§1f§er$165}8§& 3?&?@168@@@8& %}aflﬁfaioékéﬁo%?mﬂo&e 66 et
10G=s10%&' () - 4455567XV4\ | $109BB& ()-f5! ~ $10%BxB& ()-f5
$109C& () - FBESTOUBBLIY) 55 e bhpny (i)Estsmbsﬂom&ze() -Rg777e yRRt Ik AOSC! $13
“110%&8& ()-10%Z& ()-310%& ()-& 10%& ()-, 10B

shown in Table 1.

Results

10 Table 1 shows that the thermal transfer recording
media of Examples 2-6 were excellent in both of printing
quality and resistance to brake oils.

Especially, the thermal transfer recording media of
Examples 3 and 4 containing 10-20 parts by weight of the

15 isocyanate compound based on 100 parts by weight of the
vinyl chloride resin were found to be the most preferred
embodiments of the present invention with good printing

quality and resistance to brake oils.
Examples 7 and 8

20 In Examples 7 and 8, thermal transfer recording media
were prepared by the same procedure as in Example 4 except
that the vinyl chloride resin in Example 4 was replaced by
a polyester resin or a urethane resin (with somewhat larger

amount of carbon black). These thermal transfer recording

16
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51100 ()] 21098°0) - k. IO (105, METSo (e P 10575 boi BE B Beec

5 media of Examples 7 and 8 were somewhat poor in resistance
to brake oils but remained at a practically acceptable

level with good printing quality.
Example S

In Example 9, a thermal transfer recording medium was

10 prepared by the same procedure as in Example 4 except that
the curing step on the substrate in Example 4 was omitted.
This thermal transfer recording medium was evaluated by the

methods described above. The results are shown in Table 1.
Results

15 Table 1 shows that the thermal transfer recording
medium of Example 9 was somewhat poor in resistance to
brake oils but remained at a practically acceptable level
with good printing quality.

Comparative examples 1 and 2

20 In Comparative examples 1 and. 2, thermal transfer
recording media were prepared by the same procedure as in
Examples 7 and 8 except that the curing step on the

substrate in Examples 7 and 8 was omitted. These thermal

transfer recording media were evaluated by the methods

17
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1 wherein the amount of said isocyanate compound (b)
| added into said ink layer ranges from 2 to 60 parts by
weight based on 100 parts by weight of said vinyl
chloride resin (c) capable of reacting with said

isocyanate compound.

4. A thermal transfer recording medium according to Claim

2 wherein the amount of said isocyanate
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