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The pn:·~scnl. invention relates to mark:l.11q pL:wl ics 

and in particular Lo marking piastic;:.: 

Priri!..~~d m<~r:ken.i comp:rising plai;L:i cs s11'ostr.at.e~ pr.i 11r.ed 

w.i.th in("li.cia conveying data are known and w:i.c.fo1y u:;;ed. 

J. O For exarnp] e printed plastics she.~a.t.hs 01 · fl a:1. r;trip tags 

lS 

nre wide1 y 1..1oed fol'.· identifying elecl ... r .i.c c~.:1bleu. The 

known t:ypc\H of sheaths or strip tags ace: pr.issed ·in 

ur1p'd. nU:.!d "icedstock. 11 form through cnnve11t i nn«1l t.:.h<=~rm.:.i."I 

t .eansf.t'r r11.:-.i.r.1l. i ng .::tpparal::us in orcier t..n he rr.i.arkcd >.<Ji. th L.hf~ 

tr<..l.rif:ft::r pd.nting, pressure and h~r1t are <.tpp1 i<.::d t'.o u 

prinl 1 n~1 ribbon registering r.hc 

fc!.:di:.t:m:k, fluch that a prinl: compof.litio!; carr.i~d by the 

ribhon is transferred to che feedstock. Convi=:nt ion~:ll . .ly, 

20 l,.hf-!rma] trmiufer ribbons rely upon .:1 w:.t.Y. nr renin i:o 

Thi:.; rne':t:hod of marking ha~ i.nhen:.:nr. d1·,1wbi:lcks; for. 

<;~x?implc·, r.hFi ink can be removed by n1e,:m::i of hi;;-at., dH:.Hnical 

2S ucU.on nr <:1br·asion. This can res11lt in ·in:port:ant. prirtl.:t'"!d 

act.i:::m t,f u.l.tra violet radiat.i.on on pigmeats j n th'-' ·Lnk 

30 lmprovemcnt.s have now been dev.i ned tu rnark i nq r.iJ ·'H:;tj.cs 

This Sheet Has Been Replaced 

1a111111m1111 
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Accc.irdinq t0 <~ f ir:st aspect / the invnnt i.011 pnwideu a 

t'.hc:rn1.:t l t r,u1F:fe.i:· printing proc:ess for ma r:-k i nq a pJM:t: ics 

prr::::su1.n-e t.o a p.r.:i.nt carrier regis1.i:-n:in9 .:iqc'lin~L t.he. 

~) subi;;trc:itc n'!sulU.ng in transfer o.C a print i 119 c:ompo1::it.ion 

carriod by t..he pdnt carrier \..:n the subsL..1:-a.t.~, the 

p1:·.intins1 cornpo::.d.tion comprising a first. pi.~5rnc.~11l..at:.ion 

tM.t.E::rlal <.1.rranged to bind to or p<.'r1et.rate jnto the 

plasL. i.<::~ m.tbotrate to form a substantii.:ll l y p12rmant=tnt m.:i.r:k 

Jo below the surface of the substr<.:1!..<~, rn1<l a sec:o'nd 

pi.gment.ar.:i.on m.:iterial arranged to adhere l.u 1.h~ surf,.,cE~ oi 

th".; f.ll ibs l: r.:-1 t~ overlaying the substant laJ.1 y· pernvrnent m1.i rk. 

'T'h.E) i uVf·mt: ion enables a single sta9e pri~t.. i 11£J p.r.ocem:; l.O 

:l.'::i be used Lo print a marking ot pl:'edete.n1tined cor1figur~1t.:i.on 

onto a plD.sL i cs subt3trate comprising v. "tll.l°D-St.l'di.t<.:e m(:"Lrk.i.n9 

and r:orrc!..4ponding ~:mrface printed rnarld.119 si mu1 t.:.=tnt.'!Otu:1ly. 

'l'he dtH.l.l na tun:~ of the marking prov .i.dP.s udvant.a~w:.1 i.n 

terrnu ell'. durability, part.i.culc:i.rly for urn~ in har.sb 

;:rn environm<~nts , or situations where the mark .i.s lic.tble to 
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lx' oubjPct: to chemical action, or <.~.brl.lf:ion jn the norma.l 

cour:::e nf. events or in cases of unaut::horL.ic•d r.umperi.n~. 

The invP.ntion is particularly sul.L<"1hl e f(>r tlDe in 

providing plasti~Y printed markers for ideal: :i. f yin9 

article:·;. Ac.:c:ording to a second aspect the i nvcut: ·ion 

L'.l:1P.n;~fm:c pn.:v.i.des <:i plastics printed 11\c3.rker ~ompciiili n9 a 

plilst ics :;l1hstrate having a print.ed m.::1rJ.:., -t.he printed m.:trk 

comp:: i.s i n9: 

a} sub-:::urf ace port .i011 of a. first 

pi9men.tat:i.on mat.~ri~l bound to, or p<··r'lf!l:l':<.lt.c!d 
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into the substrate, and; 

b) sec.:ond, Burf ac:e portion of 

pi.gment:ation material adhered t:o the uurfac£ of 

the :.iubut.rate overlaying the sub-sm:f;1c0 9or:r:ion 

of the rnark. 

Th~:: p.r: inti ll'::i cornp01:3i tion carried by tht.• f>ri nt cr.=:s rr.:i.er 

comprises the f.1 ·c.st aud second pigment.at ion n1<:1teriuls and 

10 .~'I.so, pre1ler<.·1b·1 y, a pJ .. :istics materiaJ. facilitating b.i.ndi.t1g 

wl Lh nt· pen~t.r:,:4L.i.on inl.o the l:'ubstn1Le. 

Lhdt a pr-.i m: c:arrj t=~r carrying such a J:l"r' i nt:i.n<::3 compo'3itj Ol'l 

is bol.h ni.we~1 and inventive p~r oe, 21.nd t.hus provides ~ 

h.t.i:: t h1::r .:itJt>ec:t of the invent ion. 1'hi:J is p,:i.rticularly 

l ~) bl'l j E'!Vc:~c.1 t..o b~~ the case for such a print cu.rr .I.er for USE"~ 

! n the.r 1?1a ·1 t: r•:iw::f er printing onto plar;t:ics fJllbstr~LE!s. 

In or1e er~1l::od .i ment, Lhe plastics matf'lri<.tl cnmp:d.::.i·i ng Lb<~! 

printing 1..:c .. nnpnsition may be the same .;'I~·: the pl<.t::ot..:iCR 

20 m<..i.t<~i.: .L.:=11 comp·i sing the substrate. 

ln .;in .alternative embodiment, the pl •''\Stic::; maL.eriaJ. 

c0mprlsi1'l3 tl'lt:' print composition may b<''! diifc~n~nt. h.·om the 

plasllc:s r:H1U.~.rial comprising the m1bsl.rat~. ·1 n Lhi::i 

25 irwi:.anc:e, t.h~ pla~.;L.ics material transicJT~d ir:um the pi~int 

carr.i er. and bound wi. th, or penetratctl 5 nto, the oUbB': ral:.~'! 

wi.11 .be idm1t.Lf.iable in the re~iultinq prirn:.P.d m;:~.i:-ker, <'!It: 

·1 e<.\::>t upon m.i.croscopic inspection. 

JO T t L..; @ref'erred that. the plastics m.=i tcri .. ·!1 c~u: .r""i ed by t:he 

prinl. carcl~.r ~omp.r:.i..~:ies a thermop1ast:.Lc rnate.tial, rn.1ch ;:-if; 
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PVC, ,,1 polyolcfin or the llk.e, mori.· r·n~fc:rab3.y, a 

Thf'! pr.Lnr-.f:d Hl<..H'k.P.r according to the lnvent .ion prf.!h·?rabl.y 

~; <~ocnprisc.;s •:l. r>lastics strip or lcr1gtl~ cJL plasti.c~; 1~u\)in~1 

(w!'l"i ch t. ubi n~J may be heat 1;.;hri nk,:\b'l e or w.m-he.at 

ahrtnkuLl~l. Where the printed marker ls in the form ot 

plasL i r:fl tubir1q, it is preferred that the feedst.ock is in 

the Lcn·m of Ll.~ttened tubing. This :f~c i 1 i tates ease of 

10 priHL'inq. 

- r J .) 

2 () 

It is preferred that the print <.":arr.Le.r comprir:ief; a 

pl.:i.::.:t:i .:::::: tiJ rn (desirably compri.sing pol yest er) prefer.:tbly 

of 21 thick:nBss substantially in the ra.n~]e 4-1 ~ microns, 

n1ore prPferably approximately 6 mtcr:ons. 'l'ht~ print 

c21.rrh~r i.s capable of s~paratin~3 from the print 

c0rnpo:=;i t:ioa j t ca:.cries during the..? therrm.il t.r~uw!:e:r 

printing proc~ss. Desirably the pr.i nl: carrier is wound 

from il reel ntore. 

The p.r:inr-. c:omposit:i.on (or ink) c,'3.rri.ed hy tht~ print 

c~rrler is preferably touch dry. The f lrst nnd second 

plgnv'!nt.;:;~t i.on materials are pref er.':lbly re·1 at :i vcly durk i.n 

co 101n- ;u1d mny for example be. blue or bli:.l.c:k. 'Jhe 

/.S pi9mer11.at: i.on ma.t.erials may for example comprise dyl:":s of 

f:;U.Lt..=:ihl e compoi:iition to ensure that one fJ~mctrat.0.s the 

::.111hstrate i;;nc1 the other adhere:. to i:.he sur[ac::t:~ o[ t:hc 

substrate during U1e p:;-intin9 process. 

30 One or oth<..~r (or both} of UH'! f .i .. r.st and flecond 

pigme.ut..."11". t.on materials may compr:-i se a mixtl1re or 
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compofli.tion of: '-" plurality of dyes. 

tt .i.$ pre1e1 r·ed that the printin~1 cQmpos"it .ion comprir.:;eo 

t.h~ pigmf~nt:al lc.m materials and the p1.ast .i.c.s mat:e:rici 1 bound 

The pr.·.intin:J cornposit.1 on iG 

prcferahl.y a~1plied to the print car.r:.Ler a~ a l..;;yE!r. The 

matri.x m.:it:.P.ri~i1. may, for exarnple, comprise a rt=!h1.tively 

~ioft, hiCTh mul~cular weight materi .. :sl Buch as a wux or wr1x-

1 . 1 ' ~ . 1 .:::o mat:1J:-r1a t • 

l 0 

The thenn.11 t..1:-an.sfcr printer may be an·:21n<:Jed to print any 

p.r.edetcrnd ned indicia mark upon the n1.ib~;t rate. 

Thf! invention wi.11 r1ow be further descl:·ibed ·in €.l :_;pf!cif ic 

Ei emlxid:im12~nt hy way of example only and w i t.h :r:e£erence t.:o 

the occ:rm1p.;;uy i ng drawings in whicli: 

Fi s_-surc :J is a. plan view of a first f:!mbodlft1ent: o[ fl\firk~d 

m.ibstrale according to the invention; 

Pi.gure I. is u schematic sectional v.i.ew 0£ ,1 prior u.rL 

marked substr~te; 

Figur:1:~ 3 ts <:t schematic view of. thermal transfer pr.inting 

:?. 5 ~ippct.t'<:'l t:11ri tor operating the p:r:oc::ess of the i nv@.nt ion; ~wd 

Piqure ·~ i.:: a. schematic: sectional view of a .f:Ubl::lt.r:a.tt::-

m<i rb::d in <;H.:c:ordance with the· invent.ion. 

JO Refcrrint.:1 t:o the dr.i\wings, Figure 1 :;hows "f eedst.ock." in 

the form of i:l length of flatt~ned he~ll:. -sh r i nkalili.::! p.l::-i::t ics 
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r:ubin<J 1 (or sheathing); folluwi11~·1 print iris o-f.- a 

r<:spect·.ivc pnr"tion of the tubing 1 a ma:i:ked lndici.um 2 ir: 

!, R.cfc:;rrin9 1 t.°) !-i'igure 2, when apply.i nq conver.1:. i onaJ. l henn,::i.l 

tJ":.:ins Ec1: rn-i nting techniques, .;:i 1.ayc::r of p.rinL:ed ink ] 

~u.ih!;;r.·es lo the surface of tubirlCJ l. lt. is posmlble 

int@.ntiori.:;il..ly', c1r. accidentally, to rcm<.>Vt': t-he prlrit..erl ink 

1.a.ycr J from r.::he under.lying plastics l:t1binu rn.ibnt:r.ate 4 by 

10 al:n:-.:inion, <.:hAmical action or d~gr.:1.d.~t·iou due r.o l!:·xpo:,n.u:·A 

to ultr\·:1.··v.iolet. radiation. 

The app<:i.r·...i 1:.u~; for printing of tfH~ tubiniJ substr;:ite is 

::ihc':lwn 111 Figure 3 and ge=merc.l 1 y desJ9nated 4. '.!.'he 

1 ~:; appcn·u.tu:s c:nmpriser; a dr.i ve rr.:il 1 E-~·r 35 whi.ch draw:=; 

.fe~dstock t1lb:i.ng 1 from a reel stcJ.'e (m)t: shown) lo ex.t<md 

past ;_1 t·.h12rm.al printing hc<:td :>6 0£ the appar.t:1tur;;. 

Si mu) l:nnf~Olt::d.y, a printer ribbon J 8 i.s fed -f.com .::i store of 

unusc.:d ribbon 39 extending p;;i.i:it pr.inti n~1 her.id 36, 

20 subn~qu£~nl. .1.y bE:ing wound of reel 40. T n use, the pr.i.nt.ing 

heud 3G .to ur~1ed to press against fJ.at:t-.cned fr·:r:dstock tub(:i 

1 sc.tudwi.chi.ng printer ribbon 39 Lhen~bet. ween, such thJt.: 

prl.nt:P.t: rib1.ion 3B io held in reg:i.stc.t wil'.h the fc:r~clot:ock 

t.ub.in9 1.. Tn this way, the .re)eV<J.I1L :lnd:ic.i.a rff~ markf!d on 

?.S t:.hc 1.:.1.ibinr! 1 dB the print cc.rnpo~:.itioH carried hy the 

pd nl'.~r r.Lbbon 38 is transferred to the su:r.fac;::;. oi. l.he 

JO 

flu.tt.c:-rn :d t:ubing l. 

P1"tnt:f:l:' .bb 38 • l L k' 'l Yl on _ compr1ses a pn. ye!~;t.er 1~;1e..: •. in:; I.J. rn 

4-15 microns 

appn:>x·i 1nateJ.y 6 microns 

in 

:i.n 

LbLckness 

J 
• ., . ... 
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.:aT•:lrt(Jf~d -to n~leu1.;e the print:i.ng cc .. )lnposition under th~= 

<.lppl itd pressure and heat of the therm.:1..l pr i nt.:~r hc.;i.d 3 6. 

Tb.: print coinposi ti on carried by the pr· ·i ntcr ril.ibon :3 8 .i.n 

dry to ~he trn.:ch and comprises first and ~J<:'cond Sl"!l.ecLed 

5 pi.9mc:nr.at: i.on materials (such as respccU. VP. dyE?s) and <l 

10 

·1 r: 
J.:) 

tl"F:n in~jplast i c mi.lt•-er:i,al compatible with the m<.1L.c:~d ~.1.l of. the:. 

w.-=tx. 

One 0£ the p i.gmentation materials, .-md u.lso the 

thf!.emnpla.st le mu.teri.?.l, are selected to bind wit.h tl18 

plast i cr:1 matP.ri<.:11 of the tubing subst:rat<~~, nr peni:~t:.rat.:G 

into t:he pl .1stics material of the tubiay s11bst:n:1t:P. (Lor 

exnmpl e by diffusion), upon applict::lL..i nn of t:.hf-! the.r:n1.'.i.l 

tr«1nsicr pr:intinr::J head. In this w<..iy, afl shown mo1;.ll~ 

clearJy in £1yure 4, a substantially indali~le mark 7 in 

the .ri:::qH"i .n.:-<l cnnf iguration of the indi cia L.1 f ormr~<l '' t, or: 

1no r.e p.re f"err.1bly below, the si.rcf ace (.)f t·:hc'l 1.~llhstrat.~~ 

mr.i t~r .ia 1 {w<J.11 of ·tubing 1) . ThA olber o[ the 

2 0 pigmf.'nt.,:i t· iun waterials is selected to b~ pr.L ntablf:.": on the 

30 

::.;u:r:f;:ice o.f? t.h0. plastics tubing 1 :=mb:.--3Lr',;if-.t'~, a.nd noL to 

p..::net..rate ~->.ignif. i.c~u1tly below the sub:.;!.. r.":l\:E· surface. Thiu 

pr·ovidcs T-! surface printed ma.rk "3 nvcrl•,ying the 

1:rnbst.1.i:·[ace inark 7. 

A t:iu i r.,:able p r.-i nting <.:omposition and m,:;i tr ix f nr. p<.)r·form<:1r1ct:~ 

nf. the .i.:Jv~nt ion has been found to be •:h'.l f.ol lows: 

i) 5'0-70% by w~ight, first <:tri.d scc<.H 1d pi'::Jnwmta l:. "l.or: 

a f \ rst dyt-~ (a sol vent violet) based on N - tetrd, N 
-·----·------
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- pent· a, N - Lis ea para .. rusanJ 1. inc hyd roch I or ides and 

a. secor1d dye (a solvent bl.ack) l.ie in~ an azo dye (*)f 

i:ormul..::i C:! 9 H24 N,; chemical nt::tme l H - pyrlmidi ne, 2, 3 

- dihydro - 2,2 - dimethyl - 6 f('l - {phenylazo) - l 

~ n.:.iphthyl) a7.o) • The second pigment at J.on m<?tte:r ial 

cornpl""i se~:> an amorphous black 1 ni::rt so1 i i.l such as 

f11rn~1ct:.• black. 

ii} 8-17.% by w~ight low molt'cuJ.ar- Wr:?i~Jht homopolymcr PVC. 

iil) P>-L.C!b· by weight, releasi.ng agent. c.ompri.sing a wax 

(Gt.~.=:ir.i.c aci.d) . 

The cunnt:i..tucnt.~ o.f the printing compositjon an·~ rrd.llecl 

toget.:.her; t:.he- combined material J.~:: then J..ayerf:d onto t.:hf1 

po 1 yes t c r f i 1 nL 

ln unf!, t.h~ fjr.Rt pigmentation mat:.eri<.il blnds with the PVC 

nomo po.ly1a~r· materia]. and pener-.r-ates I. he n1at: erl . .:i.1 nf. the 

pl~sLics tub0 1 to provide th~ subnurface n~rk ~. The 

s~r.ond pls1ment:ation material prov:i of!s the surr'<1cr..! printed 

mark 3 ov(:-r1 aying the subsu.rf ace ma.rk '/. 

The it1v1.:~ntion provides a single stage print.ing pr.ocr,:::-1,;1:{ for 

2:; printiH<:J a h1f1h quality and l:H.tb:::tant.LaJ.1y intlellb1t~ nw.r:k 

upon pi ?ist ics snhs trates. The p:rlrrt.ecl mark does not 

require f-i x i.nq (which is often nece~~s-:.uy with prior art:. 

!:.ec11niques) u.nd ha~1 good resist:nnci.::~ to -£adin!r under ultrti-

violet.: r-adiat·.ion. 'l'he printer: r.ibbt">n can be used w.it.:.h 

30 convnnt i cma.L thermal transfe.r printinr71 apparatu1:1. 

ili1i1l~iliUi 
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1. r... th1~\ rm.::i 1. transfer printing proc:F~ss for 111a r·k i.n9 a 

pl,~r;tic::; t..;ubstrate, the process compris:-ing <.:lpplyjnq 

heilt i:rnd pressure to a print carrier re9i stcring 

ag.::d..n~:;t": the substrate resul tinq in -t cans fer of a 

ph:-itini::; composition carried by the print c.:n-.r..iA:r- to 

the subot.rate, the printing composit:.i(m comp:r.is:i.ng t:l 

firut. pigmentation material aITi'.ln~1i.:::d t.o hi. nd to or. 

p~netr:at e into the plastics su}x;t. rate t:o form <.1. 

subnt:antially permanent mark be1ow the siirfact? o!: th?. 

subst r;:lt e, and a sec()nd pigmi;ntat ion n1a r.~r i.al 

.3.~-:?:~(:mge:d to adhere to the ~mrface of the 1.:iub~-;t:ratc 

?. . .1\ pr1nt:.-inn precess according to cl-:l"inl ·1, wherein the 

] -

pr.i nr.inq composition carried by the pr. i.nt card.er 

comp1·isc~ the first and second pi qm<-~nl.at inn mated als 

and ct] no a plastics material iacj lit.at ing hi. nding 

w.i. t:h or penet.r.a.tion into the m.:bstrate. 

A .f:H. i nU.ng process accordi.nq to cJ .a i 111 J. o.r c1 aim 7., 

whf~n=in the plastics materiel! cornprisini-:i Lhe pr.intin9 

c::ompo~-;·it:i.on comprises plast.:i.c:s rtklL.er-i.a! ~;ubf:.;tant:t<:il.1.y 

idt:!nt"-ic.:.'l t.o the plastics mu.teria·1 cornpri.sing t.h1-~ 

4. r.. printing p1·ocess acccirding to claim 1 or r:J <lim 2, 

where~ 11 t.he plastics material compris:i.n9 tht'! pr.i.nl. .. i ng 

composition c-:omprises ma.teriaJ di ff e.r.elll:. f.rom the:~ 

plastics material compr.i.tJ:i.n~J the substrate. --- ------·--

i1iiMiif 
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.5. A proces:3 according to any preced i rvi c ! a.i.m, w}1e n~ in 

the pJ...:u.;ti.cs material carried by the p.dnt. c<1rric.r: 

compr .i f.;\'"!S e::t thermoplastic rnat.eri al. 

(-). A. p:r.-oce:.w according to any precc..::d frig c l.a.i.m, whe:?rc.i.n 

t:h~:: pJ..:H::tics material carried by the print c.:ar.t:.ier 

c<Jmprises a homopolymer rnat.er'ic:i.l . 

'/ . • !'>... pr<..>C~~:::i a.ccording to any precE=?din9 c ·1 a Im, whi~~r:·i..d n 

the ~ubstrate comprises <=t pJast:i.cs strip or Jengt:h 

H. 'A proc<:.~f.lfl according to any preced in~ claim, wherein 

the !.rnb~:1tr..::i.te l.a in the form of pl aflti cs t.nbin9, t'.hG 

i(_!<.!.dnt:ocl< being in the form of t: l<:ttt ened tub.i.r1q. 

9. A pror.:c:~flfi according to any prccedinq cla.im 1 wh<.~rein 

the p.dnt c.:tr-r.i.er. compri.ses i:t plasti.c:s film. 

10. A p"t:oc.:c: . .rn according to cla)m ~, wher~jr1 Ll1~~ print.: 

c.:;:u: .r i f:r compr:i.f.les a poly~ster f i 1 m. 

J ·1 • l\ procc!.lf.l according to any prece<l i n-g <.I aim, whcr<::d n 

~'::> the f.H"in.t carr.ier. is of a thickness St1bs'\:;...=intia.lly i.n. 

the .r.·(rnqc"! 1 · 15 micJ:.·ons. 

:.rn 

12. 'fl.. pt"occ:3:3 according to any p1:ec:ed:i.n'!j cl a i..rn, wh~re~.i.n 

t.hc: prinl. carrier is of il thickness o+' approx i mat:el y 

6 microns. 
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1.:~. A pr·cK!f:"'!Sn <.1Cc:ording to any prec:('..;'d.in9 claim, whc~.nd.n 

th<:; pr:i.nt ca'l' .. r.ier is capable of sepa.rat·: i nq from th<:! 

print composition during thf~ the r.'"m<.l .l. ""'t re n.s f e. :r 

pr .i. n U n~~J prcce~:s . 

14. A pruces~ according to any precndin~ cl~Jm, wherein 

the print c.::ar.rier is wound fi:·om a ree 1 Gt~.r:n~12. 

·1 r:: .... J. 

the print composition (or ink) curried hy the prir~ 

carrier lr..; touch dry. 

1.6. A pror.P.ss according to any pr.ec:cd:Ln9 c·l aim, wl1cre.i.n 

thE! first and second p:i.gm~ntu.tlo;1 rnateriah{ are 

l~ relatively dark in colour. 

] () 

l 7. I\ procciJiJ according to any pr<.!ced i n9 c.Lu.im, wher~in 

t l1c pl9mf'!ntation material comp:ci ~>~1s ctyes of sui. t<.tble 

c..:umpo:.: it ion to ensure that enc per.et:r.<ltc.:G t.he 

sub~:t:ru.to and ·the other adhe,.~es to L he surfc:i.c.:c of the::.• 

sub:Jt.r.a1·.f! during the printing prnce,1;s. 

113. A pr.occsB according to any pre.ccdi11:.1 cl <1 im, whet-ein 

one or oL.her. (or· both) of th<.' -f·i rst-. and sP.c:-:cmd 

pi(;Jm8ntation materials may cornpri:.;c ....i mi:-~turu or 

crnnposi tion of a plurality of dye.~~,. 

th1:~ pr·i nting composiLion compr.i.se~ the pi.<_::flll(;!nl:ation 

materials and the plastics material bound in a m~trix 
--------------· 

material. 

1ifi1i1filf 
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2 O. A pr·oi::cw:: according to claim 19, whf~r-e in / the:: nmt rix 

weight material Ruch as a wax or wax·l ike material. 

21. A proct~~::f> according to any precf><"ling c.l.a:i.m, whe1·P.in 

the prin~ carrier carries: 

. ' 1 I S0-70% by weigbt, first 

pigmentation mat.~r.ials; 

ii) 8-12% by weight: plastics m<:l L <::. .C .l Cl l 

susceptible to binding with or penetrating 

into the substrate; ami, 

l J ·i) l.5-20% by weight, re] e.::is i ng c.·(9cnl./mat.rix 

material. 

?..2. h prcit:f.~nn according to claim :.n, wherein tl·i.e pla:-it.ics 

2 o mat.81."L.ll c..:omp1::-ises a low moJ ~r.ul~ir we i9h ~: homopo1 ymer 

PVC. 

2·t A pr·nc<'!ss .:icc:or<ling to clzi.im 2J or cLai.m 2?., whcre:in 

the rc!~dsing agent/matrix m~tcrl~J comprises a wax 

~~ n~l-~ri~l such as stearic acid . 

-~ '\ _, u 

.7. 11. f\ procr.;u;; according to any precc:dir;9 c1.:~i.m, wh<.~r.~d.n. 

ttK: first pigmentation material r.:onipr·i ses a I: i l"St dye 

(H uo1vent violet) based on N - tetra; N pt'r11..a, N ., 

Lise.;i para-rosaniline hydrochlor.ides c:nd a ~-><.'C'ir·id dye 

(<:t i.~nlvent black) being an azo dye o'I' fo1:mul,:1 C:1,1 H:!• 
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N!i ch~'!rniCi'.\l name 1 H - pyrimidine r ?. ':~ - dihydro - 2 I 2 

- dimet..liyl 6 [ ( 4 (phenylazo) 1 - n.~phr:hy l) 

~-, 25. f.. pn.H.;et:;;'; accordlng to any precE.::diwJ claim, wl'wreJ.n 

10 

/.0 

•) <. 
·- 1 

the f;t"!c:ond pigmentation m<.1.te.r. i.a 1 comp:r:ises :1n 

arr~rphous black inert solid such as furnace Lla~k. 

26. A pr1;cenf: according to any precedi119 cl.:iim, wh(-'ffc.:.i.n 

t'.hE=! pr.illt.ing composition is applied -to th1:~ p:r:i.nt 

cu.rrler as a laye.r. 

?."!. A pr0CE"!SS according to any preced·ins clai.m, wlv.::·rcin 

t-:hc t: hc'nn~l transfer prinLer." is arrat"lged to p.d nl. ~ 

pred1?.tE'! i::·mined i ndicia mar.le upon t}·1(=~ subst ra t".t~. 

28. A pl.a:::;r: i cs printed marker compr.i s i n3 n pl.3:-:t":ica 

Guhf:t:rutc· havi.ng a printed max'k ,. the yr i nt:(:~d mark 

comprisiny: 

a) 

b} 

d first, sub-surf acr~ p<"n~tl ori of a f':Lrst: 

pi.gmc.mt.ation mater:ial bound -to, nr p~n€:·t:r;·1Led 

j nr.a the substrate, and; 

second, surf ace porLiOfl of sc~concl 

pi.9H1entation mate:r:.i.al D.dhe.red to l he.:? f';11r.f:-=1cc of 

t-.h-..-: s1.tl>st.:rate overlay.i.n~:r the sub-i;;;urf.ace portior1 

o l !. h8 mark. 

30 29. A·p.l.Dnt.icr-J printed nu;11~ker accurciinrr t.r.1 cl.::t.im /.8, 
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JO. r., p"i<1stic~ p:r.jnted marker .:.i.ccon:lint1 t:o clai.m /.8, 

whr~ru.i.n t.l1e substrate ccnnpr:i.ses a lcti•JL h o[ pht:,;t icf:; 

tubia~~. 

11. /\. pl;;i!Jl..i.cs printed marker accordin~J l. <l ..-:1ny of claims 

28 t.o 30, whe:r.ej n the first Hnd ~;f!c:ond pi.gment.Qticm 

mat.P.ri . .;:i,l~-> are relatively da:ck in colc11tr. 

10 :.~2. A plof:lt:. i.c:f3 printed marker accordi nq tn <n:.y of claims 

?.r:, 

7.8 t:o :n, where.in one or ot.hc:r. (O'l' b(Jt·h) of. the r ir1:1L 

and *J<.'cond pigmentation rnateri~tls n1ay c..:ompri :-iP. c.t 

1r..ixt·.1n·e! or composition of a plur.';.11ity of: dy~r,;. 

cc:>mpositicm, which print::. compon·l r.·ion compr:·i:J~r-: a 

f ir:..1L. pi qmentution material c<lpc.1b.Lt.; of binding to cir 

penAt:rati.ng into a plastics subr:;t·.rate, awl a f:iecond 

pignwi!ntul.ion n\a.terial capabl €t nE adber.Lng t·.o th~ 

sur[ctc~ of the plastics substr~tc. 

:~1. A pi: in\. cax·r.ier according to clw.:i.m :>3, wh~r<:.."!ia l:h~ 

printinq composition carried by t:lle 1.n-·int c~lr:.e.i.er 

comp.1:·i.i:11-:fl the first and second pi 1.:Jmt:Y\-tat.inn mat.er.ials 

and nlr30 a pJ.astics material f.::ici 1 i:t at lnq bi.ndin9 

wil.h 0r penetration into the sub:3t.r.:ite. 

3 3. A print c~rrier accoi:d:i.ng to c:l.:i i m 54-, wrK\re.!.n t.l'w 

p1<:i.Bt. i(:~ 1nate:d.al C<:irricd by t~he pr i ni:.. carrl12r 

compris<..:u a thermoplastic rnaL.er·:ia"J. 
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A pr:lnr. carrie:~r according to c:L:1im 3~ or cl.:i)in JS, 

whf!1""f!.in the plastics materi.al Cd.n: 'red by· t".hf! pr:i.nt: 

~) YI. J\ print cart·ier according to any of claims 33 L<.> 36, 

HJ 

where.la t.hc<! print carrier comprisr~s a pl.a~1tic~; film. 

3 8. A pri nL c .. 'irrier according to c.:J.a i in 3 7, where in Lhe 

prinL. c.::1n:·ier comprises a po] yes!:t?r -f.l l m. 

39. A print carrjer according to o:my of c"J.::ti.m~; 33 to 38, 

wt~rein the print carrier is 0£ ~ thickness 

::rnb(it.~nt.1.ally j.11 the range Ii·· 15 microns. 

15 40. A print c.:.:u·r.ier according to cmy of claim:,,; 33 to 39, 

wht'-!rein the print cat·ri?.r is of a thic:k.1H~~1s of 

approximately 6 microns. 

41. A print. c:c":lrriar according to any ot cJ~i.mfl :n t..o .t\0, 

20 whP.n=~in the print carrier is Ci:lf.i.:Jll"ie of r:Jc.~pan:iting 

•")I" 
.u .) 

JO 

from t.b~ print composition. dur lnq a t: henna 1 t:rarn:if er 

printing process . 

42. • "A.. print c:<:i.rr ier according to .:my of c I.a i mfl '3 J L.o 11, 

when:dn the print carrier is wound .i.fl ,:; rt=!el 1.n:.c..n~e. 

·'13 • A pr.i nr: \":r:irrier according to any of cl.al.ms 31 to 47.. 

wht2rcin U1e pr:i.nt compos.ition {or inlc) <::a1:ricd hy t.:.h•:! 

prinl <.:.;1 r r:.ier is touch dry. 

44. A pr'i.nt cw.rrier according to any of c.l.R:i.ms :.n to 4:,, 



r· 
l 

10 

l ;-.; _, 

\ \11111\ \ltlll IHll lllll 111111 
* C L M S * 

16 

where' i 11 t.hE'! first and second p.i.9rn('~nt·at ion m;.Jtcrials 

dI.'I"! 'l:~E?lntivr..~ly dark in c:o101rr. 

41i. A pi:lnt. C."l.r.ri8r according to cLny nf clai.ms :n L.o 44, 

whcrei n one or other (or both) of the .f. .ir::~t. a.nd 

::i~cond pig1t1entation mate.r:i.a1.s compr.lse a rn:i xr:un~ or 

comyuDjtion of a plurality of dyes. 

1G. A print currier according to ~ny of claims 33 L.o 45, 

whcrc.i.n t:he printing composil .i.<>11 compriscis the 

plgmf!nt"~tion materials arid th~ plastics m.:iteri.a1 

bound in a mat1·ix material. 

4 ·1. ~. p r·i nt currie:r: according t.c.> c:l aim 46, wtw.te in, the 

rn<.)}E::C:l.llr:ir weight material su<;h as aw.ax or wax-Ji.ke 

mal:ed .=i 1 . 

48. A print: carrieI· accordi119 to ;;.'lny nf c'!ai.m::i ::n t:n 47, 

20 whf:rfdn the pr:lut carrier c~u-r:iAf~: 

:rn 

j ) 50-70% r i i:-st. .-:i n.cl 

pigmentation mat ~ria 1 i:::: 

ii.) by weight pJ. ast ·\ c~: mr.tl.e)~:t al 

susceptible to bind1.nq wi t.h or I-H.:~n{?.LrAtin9 

into a plastics st1bst~1te; and, 

iii) 15-20% by weight, rt'le.;;sii:51 ;1~3cnt/matrix 

material. 

This Sheet Has Been Replaced 
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'i '). A pr int c.:trr:i.t:n· ac·cording to clai1mi 48, whi:!rE:in th~ 

p1.21stic!.> material comprises a 1ow mo.i.eculur we.iqht 

hC.)ttlOf_.l(l l ymQr PVC. 

SO. 1\. pr inl. carrie:t' according t.o cla.im 1+Q or c1 a.im 4 9, 

whcr:ei n the :celeasing agent/matrix mai:.eri a 1 comprh;e8 

a w~x muLerial such as stearic ctcJ<l. 

~l. A pdnt ca:r:r:i.er according to ;:my of c'iaim~ :n to ~O, 

.1. O wherciu t.he first pigmentation ma tC-!1."'i :1.l comp.r.i f:;efl a 

firul. c1y8 (a solvent violet) basr:d cm N - t.et.ra, N ·· 

1 ':.1 

20 

pent.Cl, N · Lisea para-rosan:i.Ji.n<.:! hydrocli1oride.s and 

a z:rncond dye (a sol vent black) tH-:·~ i ng <Ht azc1 c.lyi:! of 

fo:nnuhi C~~· H:H Na chemical name 1 H - pyrimldi nP., 2, J 

- cl i hydro - 2, 2 - dimethyl - ti [(4 - (phenylt1zo) - 1 

- n~phLhyl) azo}. 

52. A print e..:arrier according t:o any of c i a i. ms 3 3 lo S l., 

wherein L.be ser:ond pigmentation ma Leri .:d cornpd.£1eo an 

a.mt:.H1Jhnus black inert solid such as tt.irmH .. :e hl ack. 

5.3. A. print: <.:arrio:r: according to .~ny r:f. cl.aiim:; :n to :;?., 

whi;ffc-d.n the printing compos.Lt ion .Ls app1 i E:d to t.11f~ 

print. carrier a~:; a layer. 

'3'1-. !\ r.hermal transfer printing procef;r-: :->1Ll):::.1Lant ial ly a.r:; 

hcre.i.!l. dnrH;:ribed with :r:e£er~nce: to the .~1ccomp<.my.i. n5"J 

10 S~. J\ pr.i.ntc:d pla.st.fcs marker subGt.·=mt·ie1l.ly ~i.s hEn·ei.n 

dt'~i~cr-ibc-d with refer.enc~ to t..l1e acceimpt:ir1ying 
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drc.iwi.n~J:.:>. 

SG. A p1:·11~L c:ar·rie:r: substant.i.a.11.y as h€r.e.in desc.r.-.ibcd 
with rf!ff'"!rence to the accompe:1nyinq cfrawin0s. 
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