; noe3evXBvU@TB=G $3 U SAP Q002 '1Cbl ' Marking Plastics Substrates Q_Ihﬁ
present ‘invention relates to marking plastics substrates and in parﬁﬁc&ﬂhﬁz
"to marking plastics substrates using a thermal transfer printing.eocess.
Printed markers conprising plastics substrates printed with 10 indicia

conveyi ng data are known and w dely usedl For exanple prin I
sheaths or flat strip tags are widely used for identifyingWﬂl Immmmmmbles.
[ d

The known types of sheaths or strip tags are passed in unprinted ..
"feedstock” formthrough conventional thermal transfer 15 printing
apparatus in order to Réagprkagwthasiel guia B PEEETeSi ned indicia. In
conventional thermal transfer printing, pressure and heat are applied to a
printing ribbon registering against the plastics feedstock, such that a
print conposition carried by the ribbon is 20 transferred to the feedstock.
Conventionally, thermal transfer ribbons rely upon a wax or resin to
transfer the dry ink onto the feedstock substrate. This nethod of marking

has i nherent_drawbacks; for, exanple, 25 the ink can be renoved_by neans of
heat ,> cheni cRF® acPFERCHE abrBEIOTThi $€cahePesHY iPRT T t aRL aStilREed

markers becomng. 4oz eadahd g, EHE%ESMQE%o%%% q*‘i:xlats*&%c%ctshgéﬁff cdltra
violet radiation on pignents tn the ink can resu i'n the mar ading. 3o

3 U5~ al2inp pateatmaunbesandbeD5PBidesagi pescasheat neltable solid ink
conprising a mxture of carbon black and an oil-sol ubl-e dye bound toget her
in aresin. Heat and pressure are ' applied to transfer the ink to a

substrate. T e.oilg sol.ubl e g¥% act.s as.a sbursant so that, the., cal ouring
&yt ‘31?1 ﬁg‘

!
agent on the IFJer_étf‘?‘u é?aer}Tee%ssc s Béﬁﬁgéfg,s %It_:]éalws%s iprﬁf‘rrb'ife%wtl
coatifg properdi&sa Okcheifl @S LPePKAUWEE andnlhaem, Ricd@yer R the
substrate surface. 10 US pat ént nunber 4784905 describes™a print carrier
conpri si ng aesampbet praypeedoplustdlvrs sspeavhsledra fillaer nel rfstabge iande
| ayer. The thernal fusable ink_ |ayer consists of a carrier nmaterial, a
col ouring agehtendusRdi ffe et oS oft PEFTa§eMaP1EEl cohf8i FEPW a
fine porous Si hal . - Jh gﬂﬁg dat.i.o ol _a N
di sbursed in éegi ﬁ% %%d}?én ?%e%g:or %%gng%\l‘/e\ohé pﬁ)nl?hgl%g%ﬁlnftga i on
of heat, thertcotdsitboR" agstim Seapsubhomdhieeneivnak siHaiaidl e telanidfed mage
gradation control agent, then seeps fromthe fine porous resin structure to

20 gtadual | yrpeRpEag c2BPRERENT| HY QPR & hedtarked atdthethed Heggasss
formed thereon. .The | radation nt nt | transferr to the
recei vi ng sh%%?d%}?ﬁm?%ggcgpéﬁgﬁﬁg aé%ht%g%n r%%%%%sgﬁ%rpﬁg %FPﬁFﬁ%%}rier.
25 C. A Brucgrehtdhg, t BfdBUne s8nai e r ahbonaperid@sen ta apsfigiting
printing” |1BM Technical D sclosure Bulletin, Volunme 18, nunber 10, March
1976, page 3uilsbdesceegiesexingsaagaingisf shepmlitstigcar faadeheak, wsrddby a

| aser is used to transfer a heat sensitive fornul ati on contai.ned on a
ghat a pr?nt composgtﬁon carrlg% %y the rlﬂ%on is

120 transferred to the feedstock. Conventionally, thermal
transfer ribbons rely upon a wax or resin to transfer the

dry ink onto the feedstock substrate.

This method of marking has inherent drawbacks; for example,
25 the ink can be removed by means of heat, chemical action or
abrasion. This can result in important printed markers
becoming unreadable. Furthermore, over time, the action of
ultra violet radiation on pigments in the ink can result in

the mark fading.
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30 transparent substrate on to a surface. A very high print density 3F$§p®
achieved (with the m ni num anount of energy uJ ~~1L~--~23 fron1tﬁ S'PZ
"source) by incorporating into the forrulation crystal violet dye, which is
conbined with other dyes to give a black image. 5 UK patent application
nunber GB2083726A describes a process foe creating a colour image of an

obj ect on a sheet of, for exanple, paper. The process involves anal ysing

the object tws opieént ans@bedl s8RgBARS dekicell Hes repiesenhaltyplef sbhegshape
and col our of the object and transferring a nunber of 10 dyes onto the

sheet (accoridigamprising gnalix);ureonf rezspeenivkackpput tanl ajdrsoipbieat i ng
usi ng a scanpi ng Ias&r. Eur qpean  pat ent applicati on nunper EP-A-0365222
di scl oses 159%h RPPRAGARIRTHGE whilci sES8FAL ddRBRt s ekt PEREssRd 36

sequentiall o 3PPl ds dye W hSHDST EALE (ST PO & TLasheglpL. Fagh danqr sheet
conprises a er of colourants rch are transferred to the substrate as
a mxure. 2lpat epe rautherad66l3IHaseanibesoa heat thanskeoburaeer di ng
i nk sheet conprising a substrate carrying an ink conposition |ayer. \Wen
heat and prex$eiRte arethppkeednt @rtehéeisiw%slﬁé@mw oSghakather paL pdiseti ng
head, the apﬂ%iggvge t. 1S tn@nsferred %hroug? Ege supstrate to reach the
ink 25 conposy®Ton-Tayer S CH B PE AN %% PEhhdct +3RsTRried T 878V Eei ver
sheet. The igkugOrpaai {hRN LAYB ok OFRE SESLOE rat bl 808kgkecoMpPONent and a
filling agent . The transfer agent consists primarily of a col ouring agent
carried by a supporting conposition such as a resin and the filling 30
agent conprises organic or inorganic fine _powders which act as a barrier to
the ¥ grati ofS ane@rerkasBuBPerhet?f4feferdescribes a print carrier

comprising a support layer on which is provided a thermal
fusable ink layer. The thermal fusable ink layer consists
of a carrier material, a colouring agent and an image
gradation control agent, all contained in a fine porous
15 resin material. The image gradation control agent is
disbursed in the ink layer in the form of a network. Upon
the application of heat, the colouring agent seeps from the
network structure of the image gradation control agent,
then seeps from the fine porous resin structure to
20 gradually permeate a receiving sheet so that a transferred
image is formed thereon. The image gradation control agent
is not transferred to the receiving sheet with the

colouring agent, but remains in the print carrier.

25 C.A. Bruce et al "thermally sensitive ribbon for laser
transfer printing" IBM Technical Disclosure Bulletin,
Volume 18, number 10, March 1976, page 3416 describes a
laser transfer printing arrangement whereby a laser is used
to transfer a heat sensitive formulation contained on a
30 transparent substrate on to a surface. A very high print

density can be achieved (with the minimum amount of energy



3:U~~? "J02 4 conponent during transfer recording. The filling ageni ]
effectively limts the anount of colourant which is transferred to t QJL ¢
"recei ver sheets, so that the ink sheet can be re-used. 5 International
pat ent application WO 99-11466 descri bes a black ink consisting of a black
col our |l ayer coated on a substrate, the Bl ack colour |ayer conprising a
m xture of dyes and bi nders which together forma mark on a receptor 10
sheet in respppse tBehealastyd psegsLer apy | Cia{d&?aofateiﬂgﬂprweaentt%ehave
now been devised to marking plastics substrates. 15 A nethod of printing
onto a pl astfesmeslbsicnt eryshe lnevhotietomyd si wyiche ist epsmbinedi with
providing a print carrier carrying_a printing conposition conprising first
and second C%F%%FaﬂYeﬁaF%rgéY§;aagéagg tMPEeregi stering said print carrier
agai nst said substrate and applying heat and pressure thereto so as to
transfer in a single step said printing conposition, including both said
firstsand segrnshCoh O Wl JBRLiRN alfbeIaGH260B3LEAt@e2br CHEE AL RITERE i N
that said printing conposition is a unitary conposition conprising said
first and sefondcxedbiman gt dmageawd an chaectadd 4 ishaet gfourfam
material is arranged to penetrate into said plastics .substrage t%,forn1a 30
it the.

subst ant i al | *PEPHENSRTPRE! k BT RF WS U S T R YU r AFF sai d

second CO|0U£éanta§n0a~sgt~bfiQggﬁaﬁ%t%hﬁéh g %%F%@&%%t%@i%@h%&eﬂﬁ%trmf
surface of the substrate overlaying the substantially permanent mark. 5

Al so i n accosdapeeand tdoldier fafr sheaspgectobntiheranyfatrbngtdenenbesr prfovi ded
a print carrier carrying a rel easable printing conposition, which printing

conpbli tion EBAPrieREOa e sEheed sd@6R@TESPGur bRt Tk erf Rl Hai F45 nt i ng
conp03|t|on,régﬁggghn Qﬂ%%g%ﬁ%dlg&%§% aﬂ?ngﬁ%ﬂgﬂgiohgﬁﬁgnta1%x¥§ﬁ%%gflZie

bei ng capablée o0 elﬁg tT erréd‘ina s to a~plastic su
upon applicatkhesrof heat and pressure to said print carrier when it is
regi stered agai nst said substrate; characterised in that said first

colourant nmaterial is arranged to penetrate into the 15 plastics substrate

(o o1 2, SUBSLARLLE) b, BeLrunent ik bel owhe s fage o, Uhe subetsate

surfage of thy subshibak@nevat Aih thesubet ashbal biebesMareNtu B ko
sequentially apply dye to a substrate (using a flash gun).
Each donor sheet comprises a number of colourants which are

transferred to the substrate as a mixture.

20 US patent number 4661393 describes a heat transfer
recording ink sheet comprising a substrate carrying an ink
composition layer. When heat and pressure are applied to
the ink sheet through a thermal printing head, the applied
heat is transferred through the substrate to reach the ink

25 composition layer which melts and is thus transferred to a
receiver sheet. The ink composition layer consists of a
transfer component and a £illing agent. The transfer agent
consists primarily of a colouring agent carried by a
supporting composition such as a resin and the filling

30 agent comprises organic or inorganic fine powders which act

as a barrier to the migration and release of the transfer



20 The invention enables a single stage printing process to be used_to
print a marking of predeterm ned configuration onto a plastics subsBilate 01
‘conprising a sub-surface marking and correspondi ng surface printed marking
si mul t aneously. The dual nature of the marking provides advantages in terns
of 25 durability, particularly for use imn harsh environnments , or
situations where the mark is |liable to be subject to chem cal action, or
abrasion in LRl seu S |, .cAses u t-hQrj s

t anperi ng. B%Q%g%leﬁentl onl§ se%gﬁ%{?gﬁl ar Cf%ulﬁ%;bl e%gr r%ilsieﬂﬁ{r%} p% (\a'/rll%i ng
pl astics pri eifgdcarkans flamiitdenthkyi Agoanti CbES. coldulant EPWRYBR 6is
According to a second aspect the invention therefore provides a plastics
printed markéragskerirsion§ca thleastaassi b sihertes has righat prhet sk nah&et or ned
by regi stering against said substrate a print carrier carrying a unitary 5
printing conﬁ%ins' frg G ™% nd second col ourant materials and appl yi ng heat
and pgessure thereto to release in a single step said printing conposition
fromsaid print carrier conprising: (a) a first, sub-surface portion of a
first col our amitektawiotdlal pgeset r appti cat dohh@oswstinates, dsskrilbds aa
second, surface portion of a second colourant material adhered to the
surface of tkdasksintateonye?t g ngt t Aebdalbks goflave dandorroitedheomnpk. 15
The printing ¢ osi tion,carried by .the int_carrier conprises the first
and second c&ug’nggrﬁteﬁa&éﬁ ﬁlsac}ndy%%uol; pj[rcﬁ‘%?xér%%r]‘%r,l%”b?a%t‘i”%%t%?e?kal
facilitatingRiddiape Witlieds RENAI aldLndd OF R SURSEK b8 al tekepbBLi eved
that a print carrier carrying such a printing conposition 20 is both nove
and il@vent i veheert sy rampdras fr dvadesrad foredsurasgepelicdtibe. i nventi on.
This is particularly believed to be the case for such a print carrier for
use in thermal transfer printing onto plastics substrates. 25 In one

embodi ment . b B EhJRLHaAe GRIPLESNAClIgRY LBl hB0KEATPTLLLRBSTRY
be the sane as the plastics material conprising the substrate.“In an
alternative esdiedivamids. the plastics material 30 conprising the print
conposition may be different fromthe plastics material conprising the
substrate. In this 3U; ~~y02 instance, the plastics material transferred
from,tthe print carrier d..bou wi th, _or-.penetrated |nt t subsirate
w11 e Bent) B P BRaT el By e PRBSHSRa REPot B ranb ey lioRhod

M croscopi ¢ idsmiastdiy thd tsispPref erred that the plastics material
carried by the print carrier conprises a thernoplastic material, such as
PVC, a pol yol&flin or thxdvkdingoee prigiterabryiea leampuingres putistiab.

composition comprising first and second
colourant materials; and

20 (ii) registering said print carrier against said
substrate and applying heat and pressure thereto
so as to transfer in a single step said printing
composition, including both said first and
second colourant materials, said substrate

25 characterised in that said printing composition
is a unitary composition comprising said first
and second colourant materials, and in that said
first colourant material is arranged to
penetrate into said plastics substrage to form a

30 substantially permanent mark below the surface

of the substrate, and said second colourant



10 The printed marker according to the invention preferably corr1)ris:f,q_.?,..ﬁﬂz
plastics strip or length of plastics tubing (which tubing my be he N
shrinkabl e or non-heat shrinkable). Wiere the printed marker is in the form
of- 15 plastics tubing, it is preferred that the feedstock is in the form of
flattened tubing. This facilitates ease &f printing. It is preferred that
the print carrier conprises a plastics 20 film (desirably conprising

pol yester) preferably ﬂétér'iallhiigk@?ﬁ&n?ébstén&cﬂl@éi‘é/ td tHhe dangad-dd~cm
(mcrons) , nore preferably approximately 6fc (mcrons). The print carrier
is capabl e of separati hyef r smlgteaid ntocenbagingonthe caubsgsrdurdliy t he
thermal transfer printin rocess. 25 Desirably the print 'carrier is wound
froma reel store. ThepﬁgWEPeEﬁnﬂﬁ§"ion (or ink) carried by the print
carrier is preferably touch dry. The first and second col ourant materials
are preferably relatively dark in colour and may 30 for exanple be blue or
bl acks The calggr ant agebethaks WAy hf @heeXdiple scpuiti o dyRs afvesit iabl e
conposition to ensure 3 0 S E P 2002 s that one penetrates the substrate
and the ot hekhgdRerigs peridedunf REdnsf qarrimihstarreigar engaleasahring
process. One_or _other éor bo%h% of ﬁh first,and second ,col ourant .5
materials mayteBipFPsECTPRFREUPE of M EORPFsT T BRE SO T U T (P RS, 1t
is preferredat hafyddhe pid NELAGnGONROKI I+ DUt CERERSES st hes§0h0Wdic ing
materials and the plastics material bound in a 10 matrix material. The
printing conpospbidhios,pirtbndbhy lapphissd d ditdseé pndndecandicrlascant ayer.
The matrix material _may, for exanple, conprise a relatively soft, high

mol edBl ar welMgherialeri ReisgcFapebdeanet deing Hanstanrad ain asingle

ol e8! i . _ an asingle
mar k upon £ n8 ERbSC At LA T I o PR ohE bRk PRE St &

speci fic 20 pibedurenttdy smd Oprex@npterepey akmi ik reéerensasdordde
acconpanying drawings in which: Figure 1 is a plan view of a first
embodi ment ofgAaRKEd Sedlss tT ISt TRkr dfhgraot ehesedvént tbat 2mid first

colourant material 1is arranged to penetrate into the
15 plastics substrate to form a substantially permanent mark
below the surface of the substrate, and in that the second
colourant material is arranged to adhere to the surface of

the substrate overlaying the substantially permanent mark.

20 The invention enables a single stage printing process to be
used to print a marking of predetermined configuration onto
a plastics substrate comprising a sub-surface marking and
corresponding surface printed marking simultaneously. The
dual nature of the marking provides advantages in terms of
25 durability, particularly for use in harsh environments , or
situations where the mark is 1liable to be subject to
chemical action, or abrasion in the normal course of events

or in cases of unauthorised tampering.

30 The invention is particularly suitable for use in providing

plastics printed markers for identifying articles.



Fiigure 2 is a schematic sectional view of a prior art marked substrgtgk a
Firgure 3 is a schematic view of thermal transfer printing 30 appar at *igﬂgm
‘operating the process of the invention; and 30 SEWP2002 9 Figure 4 is
a schematic sectional view of a substrate marked in accordance with the
invention. Referring to the drawings, Figure 1 shows "feedstock” in 5 the
formof a length of flattened heat-shrinkable plastics tubing 1 (or

sheat hi ng) ; AGLbPWiAg P¥d Ntd Ngeebnd respecti VenPoridrihifold N Hatkifagel a
marked indicium2 is”identifiable on the surface. 10 Referring to Figure 2,
when appl yi ngrooendeat nopdlasthesnyr itrrtams fremxper ntomgriedchgl qued,asa ilcayer of
printed ink 3 adheres to the surface of tubing 1. It is possible

i ntenti onal | §UL8Erake; deiidg ya tor Hehdde M pfrrmed Pk 1m8eEsteringm t he
under |l ying pl asti tubi.n te 4 1 r.asi on,..chem cal _action or
degradati on %%%1?%Ee§569ug88#g§%ﬁgrg-grgﬁgtg?a%ﬁ% i OA T Hgm%ﬁbé¥%qﬁ§3?or

printgng of ﬁP?nEyﬂgnQo%bQifsri?abe flirist dINséBohBigebecdrand GRARMAId1E
designated 4. The 20 apparatus conprises a drive roller 35 which draws
f eedst ock tubndgabdlyiman hest shdr exemturshonhgreboesticende baste ainher nal

printing head,36_of the apparatus, Sinmultaneously, a printer ribbon 38 is
fed froma sEORELEF SRR edrFhHoR 6L ERt SHITHRS e pEFAf nge Hiad T3aE

subsequentlycggg@grmgggg 23;Qk.reel 40. In use, the printing head 36 is
urged to press agal nst Fatte ed feedstock tube 1 sandw ching printer

ri bbon 38 t héagbebweirstsucbubhatirisicet eport bbon oIB8 as fhialst iovrcagizstter
wi th the feedstock tub[ng 1. Inthis way, the relevant indicia are marked
on the tubing 1 aBaete&ipdi Rengtrasrposdnticofheastbst udEahensti nter ri bbon

38 | ferred he surf f the fl bing, 1. 0.S
20020 PriniE} r FbbBRCIB0congh L6 a U1 o2t e badki AT ISA BT

4-15E, cm (m cronsjakBri Bl CkA@SSré@r @Icer eRLY ARRFLd Mafrel Yh8~eNddud@ns) in
t hi ckness), and which is arranged to rel ease the printing conposition under
the 5 applied presvyverdagndchehe sbi-isartfleengontdion ef Hded n@6ck The print
conposition carried by the printer ribbon 38 is dry to the touch and
conprises first and second sel ected colourant materials (such as respective

Cubi 35 1 car FTSd TR A it AbTERatr o harariar Qhor 2 Bagne. odbrddt® 10
comprises the first and second colourant materials and
also, preferably, a plastics material facilitating binding
with or penetration into the substrate. It is believed
that a print carrier carrying such a printing composition

20 is both novel and inventive per se, and thus provides a
further aspect of the invention. This is particularly

believed to be the case for such a print carrier for use in

thermal transfer printing onto plastics substrates.

25 In one embodiment, the plastics material comprising the
printing composition may be the same as the plastics

material comprising the substrate.

In an alternative embodiment, the plastics material
30 comprising the print composition may be different from the

plastics material comprising the substrate. In this



One of the colourant materials, and also the thernoplastic material, are
selected to bind with the plastics material 15 of the tubing subst rib é£7 gl
penetrate into the plastics material of the tubing substrate (for exanple
by diffusion), upon application of the thermal transfer printing head. In
this way, as shown nost clearly in figure 4, a substantially indelible mark
7 in the required 20 configuration of the indicia is fornmed at, or nore
preferably behowsnthe syt fRcesofcd hgatsdibs{T alrdidaniad (el I gibicng 1).
The other of the colourant materials is selected to be printable“on the
surface of tberpliastiand boabndgwitbubstr ateetantedotinto,pehet salatrate

significantly 25 below the substrate surface._ This provides a surface
printed mar k¥3lbvEe| dgiendifietdgoddt e FRFRITinA BHiPEBReMBEkAEI NGt

conpositionm§$g§ga%ﬁ%§ &85$§§§%§EQBQEEP?EFEQE i nvention has been found to

be as follo wei g irst and second col ourant
matergals. The first col ourant materi al 3 0 S EP 2002 11 conprises a
first dye (a solvent violet) based on N - tetra, N - penta, N - Lisea

par arosani | i he hgdpoehkoredeshahdthespdeont idpempaesdkvecarlizck bybaiheg an
azo dye of fornula C29 H24 5 N6 ,chem cal nane_ 1 H,- pyrim.dine, 2,3 -

di hydro - 2,Bring; ﬁé?ﬁ}ﬁr-cé‘“?(as?s(6héh§ff5‘£’8)1a-‘sticn AERHRY - afdch Pfe

second col ou t tey] is a no us K Lyer. i,d such as
Furnace bl ack 10 Ti | POBY2S02BY wergnt "ow el boul 5t SweFgnt Fomassl yiior
PVC. (iii) lbeRBfobymeei ghterti@lieasi ng agent conprising a wax (stearic
acid). t 15 The constituents o the printing conposition are mlled
together: the combined material is then |ayered onto the polyester film In

use, the firgpocalonant atert alo biadsiih Lhe EXG.R0.0QTRDONIEL,

material and™p rat he” prastics 1o S\

subsurface magkptisdBe a5t 4 INMBHELAHI of fl%r?’dkﬁ'of”@?(h@@%c%h&:uﬁj&rﬁga@
printed mark 3 overlaying the subsurface mark 7. 25 The invention provides
a singl e stagehpehnt itndpimapcesay f obepr ihetaitng shhigtelfal | by ambn-heat
substantially indeljble mark upon plastjcs substrates. The printed mark
does not reqéPFénﬁﬁbEﬁg'(wwgﬁgés§4%t3§ﬂ?ﬁ&£s@%¥§eﬁﬁ%ﬁ bPiG%eaﬁPrm of
techpsques) gidsbassopadinGei $L36e ok rbadiehd cudeiond Wb iR a0l 1n

radi ati on. e printer ribbon can be used with conventional therna
transfer prinhendgoappasftfbatteded BubBiRg2002This facilitates ease of

printing.

It is preferred that the print carrier comprises a plastics
20 film (desirably comprising polyester) preferably of a
thickness substantially in the range 4-15um (microns), more
preferably approximately 6u (microns). The print carrier
is capable of separating from the print composition it
carries during the thermal transfer printing process.

25 Desirably the print carrier is wound from a reel store.

The print composition (or ink) carried by the print carrier
is preferably touch dry. The first and second colourant
materials are preferably relatively dark in colour and may
30 for example be blue or black. The colourant materials may

for example comprise dyes of suitable composition to ensure



12 Cains: 1. A nethod of printing onto a plastics substrate (1), P 2002
nmet hod conprising the steps of: 5 (i) providing a print carrier carripﬁg J
printing conposition conprising first and second col ourant materials; and
(i) registering said print carrier against said substrate and applylng
heat and pressure 10 thereto so as to transfer in a single step said
printing conposition, including both said first and second col ourant
material's) sapdySypst géﬁétfaeégcgﬁél $68st PatBakngd Ke pcsmfgpgd ROFPOSid | on
is aunitary 15 conposition conprising said first and secon ur ant

mat eri al s, apHel Butifatesaifd thier shbstlreteaumaicetia birsi rarirangetbdess .
penetrate into said plastics substrate(l) to forma substantially 20

per manent mark beIOM/the surface of the substrate (1), and said second

col ourant majeri al e ad r o.the _surface of ubstrate
(1) overlayi 8 t & & s {%&C%@g% gﬂ% %%r%t S%&°r|rﬁ°€ TR (38)
carrysng a rgheasabheg pﬁnh?t'é&nﬁﬁﬂ@&at'ﬂﬂxtﬂ@ec*bﬂgr'c'&dpl&l%rmpsbff'
conprises a first and second col ourant materials, said printing
conposi ti on, pilnekddityg dfotdlyesai d first and second 30 col ourant materials,
bei ng capabl e of being transferred in a single step to a plastic substrate
30 S EP 2002 13 (1) upon application of heat and pressure to said print
carrier (38) i I e

characterise %h§gt¢%?f§5%§@f$¢§¥ ggﬁgﬁénégkgwﬁgp§%éggr?é%éeés?s the
penetrate inb@lbbeaatplnaﬂéxcl%m@id atiee (plakeiter Magexubgt B |¥n a
permanent mark below the surface of the substrate (1), and in that the
secohfl col oumatiripatmatiedials ar"flaﬁgpdmblaehepeppelﬂ:h@rsLnrs aeeebérahdy

substrate (1 Iay|ng he substantially pernmanent mark. 3. nmet hod
of printing %PBXL&?Q e bﬁFruC@I%%S a8cdt dirig<to cl i?‘r‘ﬁ f“@fr%%‘a. m 2
respect|velymawgeﬁ%ﬂnmg e Pékrﬁiaﬁbfé”ﬂggﬂﬁfi¥b‘%akéﬁﬁﬂlQél&hgo@E'nﬁlﬁﬁrr'er
(38) conprises the first and second pignmentation 15 materials and al30 a

pl asti cs nat eplelculad | wedaghhog hahdrnglwi $hiclor ggenet r aaxonornt waxhkike
substrate (1); preferably wherein the plastics material conprising the
printing conﬂ@ PEitért -conpri ses: plastics material substantially identical
to thg 20 plastics material conprising the substrate; or plastics naterial
substantially different fromthe plastics material conprising the
substrate. 4ThA reldhafloft fangHd NP imeePmdit wardreindS8) tacepiat ngngd to
any respective preceding claim wherein the plastics material carried by
the print caPregdetesmimeses ngidiar MpaMRen ndtersa@rstpreferably a

honopol ynmer material).

The invention will now be further described in a specific
20 embodiment by way of example only and with reference to the

accompanying drawings in which:

Figure 1 is a plan view of a first embodiment of marked
substrate according to the invention;

25
Figure 2 is a schematic sectional view of a prior art

marked substrate;

Figure 3 is a schematic view of thermal transfer printing

30 apparatus for operating the process of the invention; and



300 3 00S EP 2002 14 5. A nethod of printing or a print carrier (3%)
according to any preceding claim wherein: i) the print carrier (38) 0 SEP 2002
conprises a plastics film preferably wherein the print carrier 5 conprises
a polyester film and/or ii) wherein the print carrier is of a thickness
substantially in the range 4-15~cm (mcraens) , preferably of approxinmately
6~cm (mcrons) . ,10 6. A nethod of printing or a print carrier (38)

accordi ng 030y, epeding, chahlha bher Aldb sl | B Lardt e (Allod Syeapabl e
of separating fromthe print conposition during the thefrmal” tTanster
printing pro&gaskedand/ Glccshidagice WiePHHY Gafdrittlor{ 38) is wound from a
reel 15 store; and/or wherein the print conposition (or ink) carried by the
print carrier (38) is touch dry; and/or wherein the first and second
colourant materials are relatiyely. dark Ln _colour;  and/qr_ 20 wherejn one or
other (or bo e&FlPﬁe%ﬂI’ € %%F eeond Eb?BEFaEtSﬁﬁﬂﬁﬁaﬁﬁfqﬁ£PQ§nnﬁ?se a

a

mxtuge or _t6RMReE beNaof cgbh WAl 1k Slndy G a AN ARSI &1 M ddes oo
printing conposition ' conpriSes the colourant materials and the plastics
mat eri al boumndbimg?2® éforaiheachipier; dol iidwe maprbntiviebifah Psefesiabley
conprising a relatively soft, high nolecular weight material such as a wax
or wax-|ike PRE&EACH oL7the Hphhed b2 pRrfechgnei caupy 2nts chientekf {agzle
according 30 tot%@Y55§§%§ftiVe precedi ng claim wherein: 3 0 SEP 2002 15

(1) the col o0fant naterlae'conprise dyes of suitable conposition to ensure

that one penetrates the substrate and the other adheres to the surface of
the substrate 5 during the printing process; and/or, (ii) the substrate (1)
conpiPses a Pledstrirénosttd [FigureerZgt iwhein girgshyics tadivent idrea ¥ edustrozk
referably being in the formof flattened tubi .10
P y transfer printf&g tec%nlques, a Tg§er of printed ink 3
adheres to the surface of tubing 1. It 1is possible
intentionally, or accidentally, to remove the printed ink
layer 3 from the underlying plastics tubing substrate 4 by
15 abrasion, chemical action or degradation due to exposure to

ultra-violet radiation.

The apparatus for printing of the tubing substrate 1 is
shown in Figure 3 and dgenerally designated 4. The
20 apparatus comprises a drive roller 35 which draws feedstock
tubing 1 from a reel store (not shown) to extend past a
thermal printing head 36 of the apparatus. Simultaneously,
a printer ribbon 38 is fed from a store of unused ribbon 39
extending past printing head 36, subsequently being wound
25 of reel 40. 1In use, the printing head 36 is urged to press
against flattened feedstock tube 1 sandwiching printer
ribbon 38 therebetween, such that printer ribbon 38 is held
in register with the feedstock tubing 1. In this way, the
relevant indicia are marked on the tubing 1 as the print
30 composition carried by the printer ribbon 38 is transferred

to the surface of the flattened tubing 1.



8. A nmethod of printing or a print carrier according to any precedi n%

claim wherein: the print carrier (38) carries: (i) 50-70% by wei ght, G SER 2002
‘and second 15 col ourant materials; (ii) 8-12% by wei ght plastics nmateri al
(preferably conprising a | ow nol ecul ar wei ght honopol ynmer PVC) suscepti bl e
to 20 binding with or penetrating into the substrate (1); and, (iii) 15-20%
by weight, releasing agent/matrix material (preferably conprising a wax

material such,3sc3tearipnahi g MMy the 58??89&9' Oyééﬂingﬁt%l;lrﬁ”
conprises an anor phous black i nert solid such as Tfurnace bl ack; and/or, the
printing conmpesiwieiedn i $-apphi ed(niiccddres)pri ih cachieknél38) aprefayasly 30

3 0 S EP 2002 16 9. A plastics printed marker conprising a plastics,
substrate (1PPREPFAGaESIY Ml MR RTPBE ed My %% ) ngadBgamidichs ai 9

substrate (1L 8 Rl €81 LLeLaCI8) il LYLOQ; AU ALY ALLOL I 19aBgmRazs (i on

5 conpri sing and”second col olrant materrals dappl'yi ng at” hd
pressgre thegghq i@ pHLaPe Rnd $eRd SHeR THAMH Hiitk SOMRASA tion from
said print carrier (38) , the printed mark conprising: (a) a first,
sub-surface fFhetipoingf compiosstt ib® ealrureshtbyrdtier ird irgenetridtleeh i 38 ol he
substrate, and; (b second, surface portion . of a second co| ourant

mat eri al adthﬁdgfétﬁﬁ% SR F c%ngfc?WBE%ﬁSEtE&Féto@QHaﬁﬁQQquﬁﬁ%ﬁHF%%rface

portion of t Be ks 10yl AdRlASKLGRHDT LAt o BEKELvEC0aALN0 Lhacl gl m O

wherein the substrate ( conprises a plastics strip; and/or Wwhereirn the
substrate (lxheampplsesiz hamngthadf c2epptadliecwithbthg, mpteteaabby wherein
the first and second colourant materials are relatively dark in colour.

. Ah. ABA. Al . AERPANGL IALaprbed ipl aamyiiable ApeRrig. maBegprdl JRuch as

wax.

One of the colourant materials, and also the thermoplastic
material, are selected to bind with the plastics material
15 of the tubing substrate, or penetrate into the plastics
material of the tubing substrate (for example by
diffusion), upon application of the thermal transfer
printing head. In this way, as shown most clearly in
figure 4, a substantially indelible mark 7 in the required
20 configuration of the indicia is formed at, or more
preferably below, the surface of the substrate material
(wall of tubing 1). The other of the colourant materials
is selected to be printable on the surface of the plastics
tubing 1 substrate, and not to penetrate significantly
25 below the substrate surface. This provides a surface

printed mark 3 overlaying the subsurface mark 7.

A suitable printing composition and matrix for performance
of the invention has been found to be as follows:
30 (ii) 50-70% by weight, first and second colourant

materials. The first colourant material
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wax (stearic acid).

15 The constituents of the printing composition are milled
together; the combined material is then layered onto the

polyester film.

In use, the first colourant material binds with the PVC
20 nomo polymer material and penetrates the material of the
plastics tube 1 to provide the subsurface mark 7. The
second pigmentation material provides the surface printed

mark 3 overlaying the subsurface mark 7.

25 The invention provides a single stage printing process for
printing a high quality and substantially indelible mark
upon plastics substrates. The printed mark does not
require fixing (which is often necessary with prior art
techniques) and has good resistance to fading under ultra-

30 violet radiation. The printer ribbon can be used with

conventional thermal transfer printing apparatus.
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printing composition comprising first and
second colourant materials; and

(ii) registering said print carrier against said
substrate and applying heat and pressure
thereto so as to transfer in a single step
said printing composition, including both
said first and second colourant materials,
said substrate characterised in that said
printing composition is a unitary
composition comprising said first and
second colourant materials, and in that
said first colourant material is arranged
to penetrate into said plastics
substrate (1) to form a substantially
permanent mark below the surface of the
substrate (1), and said second colourant
material is arranged to adhere to the
surface of the substrate (1) overlaying the

substantially permanent mark.

A print carrier (38) carrying a releasable printing
composition, which printing composition comprises a
first and second colourant materials, said printing
composition, including both said first and second
colourant materials, being capable of being

transferred in a single step to a plastic substrate
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colourant material is arranged to penetrate into the
5 plastics substrate (1) to form a substantially
permanent mark below the surface of the substrate (1),
and in that the second colourant material is arranged
to adhere to the surface of the substrate (1)
overlaying the substantially permanent mark.
10
3. A method of printing process or a print carrier (38)
according to claim 1 or claim 2 respectively, wherein
the printing composition carried by the print carrier
(38) comprises the first and second pigmentation
15 materials and also a plastics material facilitating
binding with or penetration into the substrate (1);
preferably wherein the plastics material comprising
the printing composition comprises:
plastics material substantially identical to the
20 plastics material comprising the substrate; or
plastics material substantially different from the

plastics material comprising the substrate.

4, A method of printing or a print carrier (38) according

25 to any respective preceding claim, wherein the
plastics material carried by the print carrier

comprises a thermoplastic material (preferably a

homopolymer material).

30
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i) the print carrier (38) comprises a plastics
film, preferably wherein the print carrier
5 comprises a polyester film; and/or
ii) wherein the print carrier is of a thickness
substantially in the range 4-15um (microns),

preferably of approximately 6um (microns).

10 6. A method of printing or a print carrier (38) according
to any preceding claim, wherein the print carrier (38)
is capable of separating from the print composition
during the thermal transfer printing process; and/or
wherein the print carrier (38) is wound from a reel

15 store; and/or
wherein the print composition (or ink) carried by the
print carrier (38) is touch dry; and/or
wherein the first and second colourant materials are
relatively dark in colour; and/or

20 wherein one or other (or both) of the first and second
colourant materials may comprise a mixture or
composition. of a plurality of dyes; and/or
wherein the printing composition. comprises the
colourant materials and the plastics material bound in

25 a matrix material, the matrix material preferably
comprising a relatively soft, high molecular weight

material such as a wax or wax-like material.

7. A method of printing or a print carrier (38) according

30 to any respective preceding claim, wherein:
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penetrates the substrate and the other
adheres to the surface of the substrate
5 during the printing process; and/or,

(ii) the substrate (1) comprises a plastics
strip or length of plastics tubing (the
feedstock preferably being in the form of
flattened tubing).

10
8. A method of printing or a print carrier according to
any preceding claim, wherein:

the print carrier (38) carries:

(i) 50-70% Dby weight, first and second

15 colourant materials;

(ii) 8-12% by weight plastics material
(preferably comprising a low molecular
weight homopolymer PVC) susceptible to

20 binding with ox penetrating into the
| substrate (1); and,

(iidi) 15-20% by weight, releasing agent/matrix
material (preferably comprising a wax
material such as stearic acid); and/or

25 the second colourant material comprises an amorphous

black inert solid such as furnace black; and/or,
the printing composition is applied to the print

carrier (38) as a layer.

30
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<=>7? @\BCDEFGHI JKLMNOPERSTUMYaG Arjet salicddefighicirktm (1) a print carrier

(38) carrying a unitary ©printing composition
5 comprising first and second colourant materials and
applying heat and pressure thereto to release in a

single step said printing composition from said print

carrier (38) , the printed mark comprising:
(a) a first, sub-surface portion of a first
10 colourant material penetrated into the

substrate, and;
(b) a second, surface portion of a second colourant
material adhered to the surface of the substrate

overlaying the sub-surface portion of the mark.

15
10. A plastics printed marker according to claim 9,
wherein the substrate (1) comprises a plastics strip;
and/or
wherein the substrate (1) comprises a length of
20 plastics tubing,

preferably wherein the first and second colourant

materials are relatively dark in colour.



