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PROCESS FOR THE MANUFACTURE 5 OF AN OBJECT WTH A COLOURED
MARKI NG The invention relates to a proces

WO 98/19868 _ . CeSScTMLYY
manuf acture of an object with a coloured pmarking by 10 |rraﬁ?atldgﬁﬁﬁe
surface of the object with |aser |ight I'n the shape of the marking.
Such a process is known from WO04/12352. This patent application
descri bes a process in which under random 'y chosen conditions the

surface of an object is 15 _irradiated with |aser Light, resulting in a
mar ki ng of an arbitrarygggﬁgﬁﬁilﬂﬂliﬂﬂLJﬂAHQEAQ$§E§bIen1presented by
t he knownSprocess is OFt ANt OBUECTOWITHS Al ICOLOURED IMARKENG are not freely
chosen, but are obtained randomy. Further, the marking 20 can only be
obtained in a limted nunber of col ours. Moreover, it is not possible.

to obtain a marking on a col ourl ess substrate. The ai m of

the invention is to prowhde;jRvent iPnOGRIS LYY %®%%§§r€ﬁgn£héhe

above-nentioned 25 drawbacks. . . prissi this'aimis
achi eved in tPpRuLgcture| gispnyEbjpetymitd \ih ol QuRedrdnas king sbippl i ed t he

obj ect cnosi sisradiatphgsthe eaiFaziel iof th WYY with ladéasiightee
B ter a ool Ut the KaBR BR B BArkIng"nd whi oh under the nfluence of
laser light |ose their 8utbun- pgoeestsi ig kawaui thront (WO04/12382acehbé the
TPt pl ace whdie Sie, 48Pl BehRiontddies yos I REAAY 1 SHIBE wllot °001 1
obj ect is irrRRIPBEY FRASPRSEPNALERETIS, thie ssHERCHOL an tokjeek kifg, the
prechr onesconpntadita bedi wgthedasero3eght, resulting in a marking of
an arbitrary colour. |
A problem presented by the known process is
that the colours that are obtained are not freely
chosen, but are obtained randomly. Further, the marking
20 can only be obtained in é limited number of colours.
Moreover, it is not possible to obtain a marking on a
colourless substrate.
The aim of the invention is to provide a
process which does not present the above-mentioned
25 drawbacks. _
Surprisingly, this aim is achieved in that at
least at the place where the marking is applied the
object consists of a plastic composition comprising at
least three prechrome compounds which only acquire
30 their colour-generating capacity after a colour-
generating treatment and which under the influence of
laser light lose their colour-generating capacity, the
surface of the object being subjected to the colour—
generating treatment at least at the place whére the
35 marking is applied, after which the surface of the
object is irradiated with laser light in the shape of
the marking, the prechrome compounds having been chosen



Encl osure 2.1 PCT/ NL97/ 00608 . 845410
AMENDVENT FOR PAGE 2 Description of US-A-3,892,569 as prior art (to be

i nserted woopaggws2, after Iline 15) From US- 4 3, 892, 569 t? _
prechr.onme conpounds in copy sheets is known. , 1 liown _cop %gﬂﬁgVﬁ&wgnprlse
tising

a support layer and a coating thereon. %ﬁé,
colourform ng neans that is rendered |ight s

material. The sensitising nmaterial becones & L€ sequent to the
appl i cati on s#tchebhatoanfcbedpg presendt in ;mwdnetaerudnu@dmﬂmx?t u{ﬁ'
Subsequent t rQdugk QN Si | e e

col ou(r:]f orm n%ﬁangaﬁg %Sﬁbggﬁrg%%gxrgggx %%g’#fﬁ??gg%@g@ggé{%ﬁeﬁsﬁ% agent
al so incl udett i heaRt BBAEI RE. theecapounte of dmeidentodid@hts dis pur poses ot her

t han copy shetedsrmede not disclosed in US A-3,892, 569. - WO 98/ 19868

PCT/ NL97£00608 - 3- wavel ength of |ess
t han 400énm Due togsthe. Bee Sﬁolp(’f(?ﬁrh&r?é‘ecmsaﬁé‘mh -
commer ci al | y2e@aireptbeiroroll purageaeradingCdapacisy onljohifteand td. in

hpents i CooFeE 2bhopshsOBeatub i AU14S Ychibted BT HRS O O L%
agents which are ) . M T
'n?xed in\Mt%ﬁ%§ﬁf?ﬁ%s??c8§6ﬁ§o§gFiSﬁnéﬂ&YpF@F@ﬁﬁﬁpﬁ marking is

formed retains its natural colour. When use is made of

10 colour-generating components which always have a
colour—generating'capacity, the substrate becomes
coloured. That is undesirable. The process according to
the invention permits application 'of markings on a
substrate which can have any desired colour. It is also

15 possible for the substrate to have no colour at all.

The prechrome compounds which only acquire
their colour-generating capacity after a colour-
generating treatment are known to the person skilled in
the art. They are compounds which do not acquire a

.20 chromatic colour until they have been subjected to a
colour—-generating treatment, for instance irradiation
with UV laser light._Pa;ticularly suitable prechrome
compounds are the. photochrome compounds. These
compounds can change colour through a conformation

25 nmodification and/or a chemical reaction. The
conformation modification and/or the chemical reaction
is/are achieved through a colour—generating treatment
by irradiation with UV light. The colour-generating
treatment preferably consists of irradiation of the

30 object with UV laser light. This offers the additional
advantage that it is possible to irradiate the object
in only the shape of the marking. Most preferably the
process according to the invention is characterized in
that the colour-generating treatment consists of

35 irradiation with UV laser light, with the number of
irradiated photons per cm? per second being at least
10'?, By UV laser light is understood laser light with a




remain i ntact when the plastic conposition is processed to an object,
for i nstance by injection noulding. Such 10 mcrocapsules acquire their

col our-g %éslgg capacity by heat being suppli ed. PCT/NL97/00608 | N€
process accor Ing to the invention is ? preferably characterized in that

t he prechrone conpounds are- | euco coforants encapsul ated in 15

m crocapsul es and the colour-generating treatment consi sts of supply of
heat. Heat is preferably supplied t hrough irradiation with IR | aser
light. By | F3¥ekength pfgResss thadedlbdWd aser Iight with a wavel ength of
nmore than 700 nm Leucsue,(thm@tpama;r@ﬁm domgditndd) awrson skilled in
the art. They_are_col ants h are colourl.e but acquire
col our when ?{&eﬁ?éagl’l &Wg rel V\nft% dﬁls WGF T A (f) dfd%?/sreactl ng

t hem Wi tkpmpsonobtdOolmr &ixe WEKcr @kdhesulsasi tabileh mre;:hromsw table for
Lhe process asgbdhBE hee' Bor MR YA AR 1 ﬁ%ﬁiéxﬁ% ch gfgnce in

EP- A-542 133. he process accor el nvent Ion is
pref erabl y L%%PBﬁu&a§ﬁgsthaf‘lécﬁé’kﬁaRfUéQ§'gmh%%ﬁ @u,crocapqq,}es, mt@nce a

white or Ilghixeaemcmw the plastic compU H¥dif @afd PxErakidln 0 the

I nvention is_30 . ref %I%cha %;:te d in that q:[ne or, nore col ours

are chosen 7™ h hege %é’]\ﬁe‘l% 18 BTRRHSIeYht s
set to a valte a\hiohjdepenﬁsronrﬁt@nce hwolmnecrﬂmemcaﬁcﬂmg).smﬂy t he
surface1f thfcrocaBBhieh a2auitdvdiAt Wdibdri%drbidlt iddlapatni Y very

In this way I S achi eved mar ki ngs 1n every or
previously c@ibs’éﬂanPSGchéﬁppheﬂe obt ai ned, sinply by selecting the
required | aser PReO9rb286% according to the invention is

Fhe Surface BretREaBiy eparapterized 4o shat the prashrarfll oY p o™

col our - genercompoundsaameni eucan cicdorants |amaa:rmdaltsed rimadi ated with a

seri es 9 did & 684p 8108V SHANGHS b Undrh ddHe bt termne a

rel ati on between t wavel ength of e resulting

col our of tReMRAIREAGOLTRURPLYN ofhdegdsi Jleat 1%@%‘1@91&;\1 |%4‘89115§94 hus
est abl i shed,tideugavekeagitibon with R laswr 1Vight .cEY QR Iwisd©® a val ue

that depemkﬁ{ght is understood laser light with a wavelength of
more than 700 nm. Leuco colofants.are known to the
20 person skilled in the art. They are colorants which as
such are colourless, but acquire colour when they are
contacted with an electron acceptor by reacting them
with a proton. Colorant microcapsules which are
suitable for the process according to the invention are
25 described for instance in EP-A-542 133.
| The process according to the invention is
preferably used on a substrate having a light colour,
for instance a white or light-grey colour.
The process according to the invention is
30 preferably characterized in that one or more colours
are chosen for the marking, then the wavelength of the
laser light is set to a value which depends on the
colour chosen and subsequently the surface of the
object is irradiated with the laser light.
35 : In this way it is achieved that markings in
every or virtually every previously chosen colour can
be obtained, simply by selecting the required laser

~



10 the sel ected col our. : The plastic conposition may in

gener al contain any thernoplastic or thernosetting plastic or - any
el ast omer ywdbgiysys Sui tabl e are the plastics which t he pl ﬁ} i C

. W ; . C%
conposition according to W94/12352 may 15 conpri se. ¥ 7/0060§ ) o

prechronme conmpounds preferably are each” _4 T present in such a concentration
that, after the col our- generating treatnent, at each wavel ength
between 400 = and 700 nm at least 20% nore preferably at |east 50% 20
even nore prefgrtaprgvelengbBs 80% of the quantity of i nci dent |ight,

expressed in lux, is abspebgdrface of the ogs'iéo‘%gr t%h%e?('fﬂ ﬁl?aréa&:%%? art

can sinply sel ect the prechronme conpounds an e conce and
t hen, af tBtP1eRted) BAr tRRNEPAPRAgIEREAAtEMg treatmant heeaXs Eosor bed

light (the abumstdnes beeiiradjasbdeadlkh a seaiRlsendt Miraiaresn 400 and 700

nm by meags e_kpown.nmeasyrenent nmethods and subsequently
adapt gt hgjaﬁféhg%!?%%%sbo%oﬂﬁggﬁn&ni ?élgoﬁegnttroatqhe IIHae & he

desired absorflaniepdestweshathbewavebeagtbdof3@he laser liglhte grdcess
according 10 ¢ d4MPIE 1] aflobf or +H8MhhEHiAl. Wrlth {4 NGl els oie Of

more | aser devé ce;}sjé why ch em aser |1 ght a wavel eng
corresponds ©F he (iRlakiRnehiphthusuessabddsbedon thiee Vavalength of

desired col owheoflddwr MeddghitigcaiSbe set to a VARul! &HAS @PeHd ghto the

i nventi IS ¢ I rried out with a laser device with
adj ust ab % wa%?eﬁ es%]%&%giésbgﬁl%\?\s easy setting of the WO 98/ 19868

PCT/ NL97/ 00608 . The plastic-composition-faay in genealred .
wavel engt h, deRRAAINGMAN ﬁﬁl@rlﬁ%fgﬁﬁgpekOﬂﬁermos%{tﬁgﬁ%y%ra@ﬁ% Jdis also

makes it possible _to obtain a ticolour nar means of one

devi ce. any elastopgr g Jiighly ofuihabheadrpcthenpdsstics hiah
preferably i rtihadipdtsact 3d tdompoeitibghicabraingeast woo4 MREER @iy er ent

wavel engids, TR 4 eferably with mul ti pl e wavel engt hs, whi ch depend on
t he sel ected colours of the marking. In this way markings are

obt ai ned whi ch cont ai n-The tpechreneucempoundanpeeéarablycare aaete to or,

I T a laser bea@sentd MPI3LHT |conceft PAELIGH LHAat'SeHeLaE! YRle LoiWpass the
quality Of.agenerating treatment, at each wavelength between 400
and 700 nm, at least 20%, more preferably at least 50%,

20 even more preferably at least 80% of the guantity of
incident light, expressed in lux, is absorbed.

A person skilled in the~art can simply select
the prechrome compounds and the concentration and then,
after the colour—generating treatment, measure the

25 absorbed light (the absorbtion spectrum) at each
wavelength between 400 and 700 nm by means of one of
the known measurement methods and subsequently adapt
the prechrome compound and its concentration until the
desired absorption spectrum has been obtained.

30 The process according to the invention can be
carried out with the help'of one or more laser;devices
which emit ;aser light of a wavelength that corrésponds
to the wavelength value selected on the basis of the
desired colour of the marking.

35 The process according to the invention is
preferably carried out with a laser device with
adjustable wavelength. This allows easy setting of the



col our photo. Very good results are obtained if the di aneter of the

| aser beamis equal to or smaller than the grain dianmeter of a col our
phot o. Awép;sgﬁ value 15 for such a grain dianeter is O. Sp res.
The plastic con%ggltlon according to the i nvention preferg@hg’ mﬁ
contai ns prechrone conpounds “whi chaft 6F the col our-generating

treat nent under the I nfl uence of laser light lose their

col our-generating 20 capacity and which after the col our-generating

treat ment haveawis esl inpgeelenath: i dapeaddng on the. selectitd crmtmapt

" absor pti on B%n%e *?:&Sdléﬁ‘?gmi‘ﬁis alsEORARRES irte"’%mblt& MEb%]em stry,

application, PH# %. | ect ,_1's describ | our

2nd 25 edit Y EHGOLRNT | ‘F@g'fm?/ \/BFP&@ i (RS fﬂe"ééﬁ-any (1991),

| SBN 3-527-28352- 8. The surfacelaft bhe psﬁhdfﬂdﬁﬂbsiﬁxbﬂfﬁﬁ t he
wavel engt t | t ed corresponds
"to the vvaE{]/eI érte %I%?J]tqﬁe #%hs%\{r]éggd ?gtﬁa&\%stg% leﬁ'ghﬁ: q:ga?ur dacsgt of the

- plastic conp&bl‘rﬂeordlffefi%nt rV@ﬂ?h@Eﬂthﬂfhl mommaﬁemw gtith t o obt ai n

the sel eﬁh&%ﬁﬂ'é)%iavé’f‘&@&éﬁst h@nieheabsénfao'oqwtnes selﬁd@éd ual ly the

same as the colour of the |aser g he sel ected col our of
the marki ng FOlopEs 2f ?ﬁﬁe@%¥h4? r OP EBdS F@WIF@§M%QQﬁ &L%® t he col our of

_the | asebbltiadimed fwiafdiercdhtain! nul tgpher doldaris eHdRIAn everbet Wween

gg% %Eg./]; 86%?“‘@ c(i%cs V)éaé/e&engilh_l §t1£§3§t beam é’f V\Dvge8r/ 198684 matel y the

~same quant it fiemeitigghtis uzadoractivally pugpessbithet mladuﬁ:f}erqﬁlcaa bet ween
the quantitiggighur phdw.htv@i)f ?asé e&shhesdhfrfeero%@falm ﬁng_lrté ;35 hot

nor e t han,20% - nore pr.eferab g not mpre than % sti nor e
preferabl y ngtamgtes ioh g hage u'P'P%’Eelﬁf eﬂﬁélolﬁ%é’tr smaléqurort!}qp
appl i cati on ehet yeaiar kd igmdissr aofihat eoddbur phloitght -mrtqapltdall wilddose

PLoces, FLeeBt S grar SSREEALLRD LR BT B3 SR o0 200 @
generating treatnent hdhe eﬂé’e&ﬁbi‘éc@omposnmn accor diagy tg:od:dle esults are
achieved i f 4RhgeRitadh cpzefe@&awsaﬁwncsaea%@spéefclnrr%tmeorc%{y&ma@”pound
whi ch aft%r h%f%ﬂéngh %Qg ot'”Seﬂéggigggttiigkﬁgﬁi un er the
_ influence of laser light lose their colour—generating
20 capacity and which after the colour-generating
treatment have one single absorption band.

The concept 'ébsorption band}, besides other
concepts relevant to the present application, such as
'reflection’, is described in Colour Chemistry, 2nd

25 edition, H. Zollinger, VCH Verlag Weinheim, Germany
(1991), ISBN 3-527-28352-8.

In this way it is achieved that the
wavelength of the colour in which the marking is
obtained corresponds to the wavelength of the laser

30 1light with which the surface of the plastic composition
is irradiated. This makes it very easy to obtain the
selected colour, because the selected colour is

" virtually the same as the colour of the laser light.

The selected colour of the marking is even

35 * more similar or even'fully similar to the colour of the
laser light if after the colour—-generating treatment
between 400 and 700 nm at each wavelength at least



whose principal colour is yellow, a second prechrone 15 conpound which
after the col our-generating treatnent reflects |ight Wnose principal

colour is [Ysgg and a t hird.- prechrome conpound whi ch
col our - ngneratr ng treatment reflects_light whose pri ncr ﬁfwy g%l

I's cyan. 20 Preferabl.y the pre?:h?orre conpounds after t he
col our-generating treat ment have conparable |aser |ight bl eachi ng
efficiency values. By ' bI eachi ng -ef fi ci ency’ i s understood the tine

during whi ch 3PRFeehRaRely theoFasen @uasrtidy ofe LWghurigahserbed.

t rteat mstnt Z@rewpsogsﬂyt ehel B«'ifiﬁétrle(m:e\/\ﬂk{dtdé&?rtﬂé Q;”iiaxﬁfltﬁhé@ré?;] n
intensity, £ ion ca e

quoti ent of ( 1gsh %FPF #1@ %38{%;&*{{) apve&ﬁt@ftlﬂse ’cﬁraﬂﬁ't PR

inci dent i gruhamozn%expoeesederfrerablyt wot fMoxfeertdiany 1l%e, dBEIkY ammeein

bl eachi nggef ficd t c 0 % nore
preferablgy n %rfe?ggbgg n?S)%? ttEx%n W % d‘&f'rl‘%aec#ﬁa\?:eﬁdé]t afé)c/g

nul ti col our rR¥i@hgtPsamppiragipp of %ﬁ?fdﬁift%@%ﬂ ceodrite @T each coI our

only the Vet eggel etnlthetl %Wsed P WA bR -has to 35 be
set, while for |nst nce f: gu att'?% Qﬁﬁ? trea nt ar%d tlhe | aser

i ght mtensrqvﬁ:ﬁﬂ §PHpfHegemen Faken Rlask aOLﬂ utral=grep

98/ 19868 or black tint at those places whd?@l‘/ﬁ‘!l&)ﬁd]ﬂ:ﬁnﬂ-

-7- EH £ PBE ¢ S tk@}% t he prechrone
corrpound%odo n%rtle%?tft gdf" ach%rnlrte e|r co (#ﬂﬁ;e generatr ng capacity

in normal daylight. ThaYeFH ﬂﬁ?dt ﬁ@sults B e vieshpduride piastim| v
have a col ourcgipbéitiyn 5oﬁtaahsl Q¥ rdt PretHY die (cdipowid |vﬁ?§:§h5 on the

Wol scal e_ (accpo drn to DI N 540 3) Al'so after t col our -
gener ati ng trae%é?t’en'f ?hg FRUErOeRET Ein o %cﬁr;loﬁﬂe"rﬁ
preferably hadeosdisrintbpalstabouirt yls yellow, a secon@tcpdmhq:ml# erred

process i C*F}?cf:@&d‘:@ﬁéz@ﬂhhﬁ A8tell the? LIkt Rindrit P 4 qiiiens generatl ng

marking 1s a echrome conpound
t r eat ment eacme%%te Mshﬁuwpﬁet rsérmqmgﬁt i Pagentghand dn at a

different wa\,tﬂimtﬂazemtbmbheoﬁi@bhmmwmcrbeim:aﬁ:nie ebligud-he form of
Ing;relr Xl ?3}1? %’eﬂé{é"’glg&' @xq;e%%metnrt]:e O%‘l%%ttsatl hatc%zh%csea pnfeitnrc!ixpad.l.Ot Wi th
, colour is cyan.

20 Preferably the prechrome compounds after the
colour—generating treatment have comparable laser light
bleaching efficiency values. By ’‘bleaching efficiency’
is understood the time during which a prechrome
compound, after the colour—generating treatment,

25 exposed to irradiation with laser light of a certain
intensity, loses 80% of its light absorption capacity,
i.e. the guotient of (1 - quantity of reflected light)
and the quaniity of incident light, both expressed in
lux. Preferably the difference in bleaching efficiency

30 between the compounds is not more than 20%, more
preferably not more than 10%. In this way it is
achieved that if a multicolour marking is applied by
means of the process, for each colour only the
wavelength of the laser device or laser devices has to

35 be set, while for instance the duration of the
treatment and the laser light intensity can simply be
the same for each colour.



such a wavel ength and intensity and during such a | ength of tine that

at | éast one of the prechrone conpounds that have acquired their

col our - gewey s3iofa capacity after the col our-generating }E%Mg,%sopas 20

partially or wholly lost its light absorgtion capacity.

a marking of any desired col our -can be obt ai ned, the marking can have

different colours and mar ki ngs that each have a different col our can be

obt ai ned on the surface of .the sanp pl astic 25 conposition. It is even

possible to obtain the%m5' it 1$n1ﬂﬁﬁ§tGPFf$Péﬁtt@ﬁ(ﬂﬁ%?hﬁpmemesurface

of the sane compplu;mis cdo:arq]osmtihnmdly acquire tneIIil Tollovfres red process

according to e I ri, s qQn the 30
. gE*fi‘ér c"dl}&dé’ﬂxp {8 ASr ARP b&? §§I 4t Tha \M&snw .

surface in a % i ght
of a certainprec cﬂﬂﬂﬂpqnﬂﬁIPEﬁﬁeéﬁbprhaUR sapadiony @&ablllty

previously seEegted a¥to,” GREES 1 e £AHPPNSRL 18k '5 Bteo tHe d aft]?r
|ae Spots e surrtace

t he col our-genecatin reat me and_at 35 "the_irra
will reflect® Fﬁé %ﬁﬂgﬁin ;%ﬁ DIN 24003 or BeBOLPELRE EdepSRdRuULT
questi on. Bygeneraaim@gtwhaﬂménxumhq vésihEihgseblour—gend@alq/ 868

PCT/ NL97/ 006 ht or t
irradi ati on g?ngoneﬁésbpr %?ﬁ§£}¥ﬁh?¥ﬁ thlsr8$F88Fe8tébﬁng Yean be
enhanced. Anqueﬂnﬂgﬁﬁgf%sdapgecaaabes chamacttier icmtds ion

the surfiace ahg®Rr Eitng.e%fstadiesﬁﬂéecbfé&é’%héfeol?ha' Redki g 1s appliedq !t 1S
al so possi bl di fferentl ﬁ col oured. matri x 3 t 5 SnEXE 'S ‘each

ppl
ot her on theEQBrP§8€H§°me'ﬁ9QBP r%&ﬁe¥hEhEOFBEPuBrg?R§I§GﬂF§be at the
pl ace of treasmemtt achidizdve . anaw ke Chhotheibelaghe adsoiption €Ye

t he col ours A Thi bl en col ours,
I n which thegé Fgngpkb %é%%égé}ént %ﬁ%?f%&?gﬁoszagh gkgapﬁégﬁéktltlve
‘col our bl endPféng appiiedritedhe|farm et d&abxmnédtayblfherlratduathetg/veen

t he 135ur f gEe abge&tofatt A 28 £ adqiaSuaml &be \bitﬁhiasa% g'fh
colours in relahlon ach ther, Thus a | arge_ 15 nunber o ol ours
can .be forned waveiengt qnquﬁPQ?PﬁkF %dsﬂPﬁlnﬁoﬁBGQra that t he

centre-to- cehengtlil statdamebdthateatt Heaki sone sfuathe poechrome
compounds that have acquired their colour—generating
capacity after the colour—generating treatment has
20 partially or wholly lost its light absorption capacity.
Thus a marking of any desired colour can be
obtained, the marking can have different colours and
markings that each have a different colour can be
obtained on the surface of the same plastic
25 composition. It is even possible to obtain the marking
in many different colours on thHe surface of the same
plast1c composition.
This preferred process according to the
invention permits application of matrix dots on the
30 surface in a simple manner. _
By irradiation with laser light of a certain
wavelength the light absorption capacity of a
‘previously selected colour—-generating component will be
reduced after the colour—generating treatment and at
35 the irradiated spots the surface will reflect the
colour that is not absorbed by the component in
question. By increasing the intensity of the laser



that the eye cannot perceive the different matrix dots Separately. ThIS
col our production technique is also 20 used for newspaper photos.

As is kn col our printing, very good results ar e,

colours a !%ég%%d by appl yi ng matri x dots of at | east t ree g#erent
col ours on the surface. This is achi Bved by irradiating the surface 25
with laser light of at | east three different wavel engt hs, at each of
whi ch at | east, one of the lght -absor bi ng conponents whol |y or
partially | o3dght orj tthe iigimadistovon i timeapthe thrightness ofiythe is

possible to phediRtad VAU BY éﬁmcé‘@| ours from30 at least three

colours. by mxing the three col ours t he reqU|red proportions.
M xed col ours can be otﬂYalar@}XW%éi/é'raaﬂge numpa% of ALT k¥ \ARtLPBurs can

bﬁ ogt ai nelglf éhef gurfacd rsatmmmlvge\rcm g dé}ﬁﬁﬁhd HOTRSS 18 dbea CRLAUT S OL
the 35 | fferent matri ofs srelative..t ach other.. for | nstance by
I rradiat idj'ng matri x points ot a(,} cerqqﬁshlbl e'fc%mtﬁﬂf o‘?rb‘lefert%?}%t her matrix
poi nts. Anot hieloured may igg/dA@gthext to each other on the surface.

PCT/ NL97/ 00688 an observer the colour of t SUEE QH&?i [addy 1S to
vary the ratlo(g%_‘gbet wegn he t ot al " Osurl?eacse araecaes e e %%#erent

col ours, for®n ﬁ@emﬁﬁrlx NP Ghdmi%RF i SOIRNT 4 al?‘iﬁ#“ﬁ?la‘i‘f’th’ée ot her or
byI nakhngyﬂothemmumounkﬁdf(ﬁhéthtrEk(pﬂinﬂstﬂEuL(ﬁhiémmaﬁhéiher

col our s.; sThe raf [ | so_for.instance
tri angul ar O?Egéri ﬁ}q «,93 %‘Res L{{‘Q{ %ﬂ% o odle 5% L%o thiRt 1f%dfl Il up
the surface are buxtepqaedm>xawnﬁkkﬁdrnantﬁtﬂveenoknnnchiendimm

surface. 10 The mixed c%l%QJzOlifs Gt San Y ﬁ]%ﬁé%ﬁb tg&‘f@é’&va%es of

the ASTM E 308 standard, by first neasurlnqab tristi
the col our aRHEEREPVATGES Gh the madsdx Aotrand de ibr ightnesarefird, the

chromaticitythe cememlsnatzes:emlcdhetej@aamaaﬁm.plm of Xdwgeol our in 15
| oC ot A chBBBECbe ISR oY (ol A ¥Benlf, P10V, FLROLAM NS
The partitive method offtbihasditey he @afle suresolhawevarhatthate thet he col our
diagramin thgngdbleeccentre distance between the dots is small, so
that the eye cannot perceive the different matrix dots
separately. This colour production technique is also
20 used for newspaper photos.

As is known from colour printing, very good
results are obtained if colours ére formed by applying
matrix dots of at least three different colours on the
surface. This is achieved by irradiating the surface

25 with laser light of at least three different
wavelengths, at each of which at least. one of the
light—-absorbing compdnents wholly or partially loses
its light absorption capacity. In this way it is

_ possible to obtain a large number of other colours from

30 at least three colours by mixing the three colours in .
the required proportions.

Mixed colours can be obtained in several
ways. Thus, mixed colours can be obtained by for
‘instance varying the brightness of the colours of the

35 different matrix dots relative to each other, for
instance by irradiating matrix points of a certain
colour longer than other matrix points. Another

»



20 Dbetween the pbi nts that represent the mnimlly t hree col ours of
the matrix points in the colour diagram These points are the corner

poi nts ofwblvg, face. : A process according t |on
15468 Oreﬁﬁx.éa LS #76&@15

wher eby even nore different colourg gan be obtained is r

matrix dots are applied mholly er partly over |l apping. This method of

colour blending is called "subtractive bl endi ng' . The
ener at ed through subtractive

col our of the surface is preferaréz/ C'g?

mi xi ng of atPPEKIPILALT: i tQ)ivary dihe JRbiPER) nRetVeeRotRe tatadol our
range that surfaeebardas \ufl ﬁu@mmfaetwmmﬁuresrl snbaﬁlaeé blj}?n

In the case LY Gl I poss e to form
col ours Mhicﬁgkgg' &E%Ioﬁ%ﬁdpqﬁ% ﬁﬁﬁﬂ& %P%ﬁ €? Yﬂ%rsﬁff ¥e between the
poi nt's mhichmaslngepmsgemmhﬂwxrﬂoﬁswﬂﬁythmreeed¢¢leu9nthcnloﬁrthef t he

matrix dgfs HenkheceAlits JitiE dBtrix dots can bd NFolhd@SbtCsGRAPAS! tiON
can in principle : W) 98/ 19868

PCT/ NL97/ 00cBdt also for instance triangular qg bar—shapggnpgpge any
t her noset ti ngnetanker Teplcaadec 4U dsd idbXe to £fElnsiprehe ¥etFasuitable are

Lo " “wooa/oSEbr W ¥o enndid® o fhtal SeFetfioR RSN o or ably

chosen sauhfaket. after the col our-generating treatnent the surface

area begeen (he poi Nt % IEAIGHENADS Nenar acEhRLARA | dn | 06 ek iLopEN!

colours of the matrix dots In our dragramis | east equal to

10% of the 1bhesASTH & é’roéastﬁafiq?é’% R st measuring tRei d surface area

:s pref erabl yreﬁuahuﬂmsatvalueé &5 tt B % ¢l o Neasld agepivingr exomef erabl y at
east 75%

T I h of . the l
light with V\)ﬁhgﬁeﬁ Iﬁ%% ur’Tbacde s’hoﬁﬁ’ﬁd bset?z?%jﬁ‘?\grelbgin%ﬁﬁ?'gﬁtthggﬁgg a
sel ect ed colegprgen@m,ngim*pmrmmédmeimhawgm the abioupt inon

capaci t y saf t ghet bnc@s%uraww&émer ), GOLGH il g, smalaoi?s Qeterm ned
enpirically he sel ected | aser ? wavel engt hs ?

i rradiation Giagﬁén‘sn‘}%ésptaef%ﬁa&ﬂ’f a"r%P‘E?l%entat’v%e‘P%n%} sc‘a%"WﬁFch t he

maxi mum occuia thet kdsible range.
The partitive method of blending yields
colours that lie in the colour diagram in the surface
20 between the points that represent the minimally three
colours of the matrix poiﬂts in the colour diagram.
These points are the corner points of the surface.
A process according to the invention whereby
_ even more different colours can be obtained is realized
25 if matrix dots are applied wholly or partly
overlapping. This method of colour blending is called
'subtractive blending’.
The colour of the surface is preferably
generated through subtractive mixing of at least three
30 different coloured matrix dots. The colour range that
can be derived from subtractive mixtures is larger than
in the case of partitive mixing, because it is also
possible to form colours which in the colour diagram
lie outside the surface between the points which
35 represent the minimally three different colours of the
matrix dots in the colour diagram.
The plastic composition can in principle



absorption spectrum of the col our-generating conponent whi ch after the

col our-generating treatnent should | ose its [ight absorption capacity.
In this 8o gs&bt ains 25 a very good selectivity and a gpepmg‘g;wyess
of the col'ours are ensured. The process according to the
i nvention is preferably carried out Wth the hel p of one or nore

masks. These masks transmt |light at the places where 30 the surface has
to be irradiated and do not transmt | i ght where the surface should not

be irradi at egompyise any dhernegpihing 0¥ sthermopinshiai plassic masks

successi vel y eWalsht om@el V@ tsuitabid ed et tMavgl 889168, that BBL by dots of

different colours can be made on the 35 syurface in a_rapid and sinmle way.
An advant age PEREEDST 3”135 qiﬁqq::tqwc%q%sb{:mn a?ﬁ%’-'ﬁﬁ{‘gj ¥dot s | TSYD g

determ ned bwooR¢12382.and not by WD 98/ 19868
PCT/ NL97/£00608

2.1l - di ter of
the | aseré)beam whi ch r?élaensprt%ca TR compPR %cge.r%aﬁrﬁgef%gggi gﬁgge% th a
| aser beam ofugh| &hgd aftefi fhe coloue-genetisbingntpeatmentysthake | ess
tT A me and sﬁtrfh%j@ %&ra%t Eﬂherﬁqe%rm’c?fé fﬁéﬂhﬂé'?@pt?séﬁgfﬁljeéhe_ 5d Cwith
e process agcQrdi e jnvention is prefera carried oyt wi
the hel p of ﬁ‘lr'/‘éF‘Ia&B'lg’e thre .feerent colours ‘Bg Ef‘%f’@gteﬁ?:é dgts A2 ade
of a nmask whithbk c®lour gHmreyratred hyatarldL%r seqeab.td010% of the Even nore
pr ef er ably, ' of Pol ymer Di spersed Liquid Crystal
Y S caRe atea o’ cHY Hagrap

Di spl ay) nas . tional advantage that it does not
absorb t he non-traf&iid S fageratrani s ppxefiecpblgcegnal to pgst ead and

consequent | y1ehetmadk @resnwtahpdanp ndfe preferablydvankages7eh these
masks are tha ' generates the required nask on the LCD or

L %hco?)ut er
PDLCD screen® End B9 2 f ace can then be irradiated through the
mask. Then a second naShecaaved engithicefl tine t h@serrbEbght with twhéchane

position.e Th [ £ DOSI I QN S 0j Anot her
advant ag'es [ s_@PEaghlr?atc%keggd‘ﬁrH \%gﬁoﬂfﬁt%ﬁgnﬁﬁt#gﬁigﬁ %ggrgneoﬁe mask to
anot her . selected colour-gRRETaEING CoRRoRRRt i hedleset htspligbts

accordi ng t 0abBBrpRYYN icApacs tAdH &k Atie WedlodNegbkéPating
| treatment can simply be determined empirically.
The selected laser light wavelengths for
20 irradiation of the surface preferably are the
wavelengths at which the maximum occurs in the
absorption spectrum of the colour—generating component
which after the colour—generating treatment should lose
its light absorption'capagity, In this way one obtains
25 a very good selectivity and a good brightness of the
colours are ensured. : '

The process according to the invention is
preferably carried out with the help of one or more
masks. These masks transmit light at the places where

30 the surface has to be irradiated and do not transmit
light where the surface should not be irradiated. By
irradiating the surface now with differenf masks
successively with laser light of different wavelengths,
matrix dots of different colours can be made on the

35 surface in a rapid and simple way.

' An advantage this offers is that the size of
the matrix dots is detgtmined by the mask and not by’



of a laser device which irradiates the surface of the 25 object by neans
of arsequence of at |east three masks on top of each other, each of the
masks. beiye ognoses’ radi ated with laser light with each a di ff,@fmg-,mﬁos
mavelength in such a way that the inmages;pf-the nmasks are prOJected on
top of each other on the surface of 30 the object. The advantage is that
the surface of the obj ect is irradiated with different nmasks in one go.

| f t he ks are ari a offers_the additional nt age t hat
di fferent ng€§?n8§ apg e © 3%31 aser ﬁ?ﬂrywﬁ céu$§8§§l HatS &ﬁ
arrangenent ssrkacencan b‘eramqardx}aamcﬂomw a laser beam of| @ |:Lazga;o

possible to t I v e e th a
e abl & |y SahELEY i RSt ion WHTY EnlBYEARLC1LASCR RRATNY

PCT/ NL97/ 006dB the same time a high resolutionjis achleveﬁrs offers nore

flexibilisty in terns oftheg e&méye&dcordmgheosbaﬁeinirehlaeo@bjlect to be
i rradi ated and br| htn ss o Further, it

is highly ad%ﬁﬁ%ﬁéEB&X d%% fgﬁIe §é§? 8£V|cvarlPﬁlgdjustable

wavel engt h, maskbecause then |t i s possible to irradiate the surface

with laser light of di fafyemfa%f gt§§ E%'ﬂﬂdé of asmagkewlhaw jgevi ce.

Preferably the | aser devicCe I s capa emtting light of the
di fferent wa¥eRergtrd bY atbA/ %R ®R-to the nmaxima of the absorption

spectrun® of the dighier @dﬁr@rm&f@briﬁﬂpﬁﬁadisaﬁheé biffe ac @pRED-
CFouced. us, HEBLPERR, P spsshea VG0 R cRyaeal Buap1adS QR iR ©°
preferably, offers thee agidid ilorsek advadbageethﬂthlatdbeasn0toab8baber
beans of d'ftﬁaeﬂ%n-tra'&aertdéma %ﬁé‘ﬁt h?u‘&"ﬁﬁ?bﬁ@?sb@ qpe fibre, with

at | east _ one beam having a wave ess than 400 nm 20 (UV | aser
light) and wiRRtead §H§%FﬁQ%QQPQﬂthﬁngﬂgmaSk FﬂéslﬁPEnQPP§ YP-each beam
i ndependsnt |y of the omhmantagékﬁﬂﬁ tHése méékssatbethdtaatagmphh&& t he

surface of ?ce eaégﬁ éﬁaghﬁtﬁe er PE&D sceeen single

conbi ned | as¥F2 % |va I Ng rechromne
conmpounds asang|thgssgmﬁppqu;an then be irradiated through the

mask. Then a second mask can be produced on the screen
on the same position. The risk of positioning problems

20 is thus avoided. Another advantage is that it takes
very little time to switch from one mask to another.

Very good results are obtained if the process

according to the inventibn is carried out with the help
of a laser device which irradiates the surface of the

25 object by means of a seqguence of at least three masks
on top of each other, each of the masks being
irradiated with laser light with each a different
wavelength in such a way that the images of the masks
are projected on top of each other on the surface of

30 the object. The advantage is that the surface of the
object is irradiated with different masks in one go. If
the masks are variable this offers the additional
advantage that different markings can be applied
rapidly in succession. Such an arrangement is known

35 from projection TV. _

It is also possible to carry out the process

using a moveable laser beam with a variable intensity.



light of all colours. This creates very great flexibility in terns of
the range of colours to be chosen from and the shape of the marki'ng to
be appli The invention also relates to an | tion 30
carrier &ﬂ?@ﬂl?‘?ﬁ at | east one surface_c)?gslsti ng of ttﬁﬁmmg
above-descri bed plastic conposition, that®surface being at | east 50%
covered with one or nore markings. Such an information carrier can be
provided with a mar ki ng by means of the process according to the 35

i nvention. TRaisaofifeycaPrfieriRhlitEsineteE®Boaf, respegtivedii.ng can
even have thenghapapd oFf ihee-dWjeed UE6 be itFRE®a®Edf ahd RReance objects,
animals or p rsogi. The £ th Vwi98/19868

PCT/ NL97/ 00688 tgntness o @ colours. - 13 - surface of the
information carrier caFuathee Bt isabighly a88Yantageedswitibhmadket .

Exanpl es oof &g‘ého N0nH LAY rhé‘«?{déé %ftﬁ“&djustgﬁib%ﬁvﬁ&% ards, company
namepl at es, adverti sing boards, etc. . € rnidrmation
carrier prefbegbupecshen dds is pessibbertenirragiatentbe snwefiagger nmade of

the plastic ithCQHRRY iQht B¢ SaEeePehbaal/BEecha¥fe WBIRgOR the

pl astic conposition_can be of, a m nor thickness and 10 that, dependi ng on
the type of SHPEdL: LAFAT SV i fsen, various kinds of information
carrier for a wi de varipdeferabXy e pbaser adevabeaisedaphbile £t ance, the
supporti : r e PRPE4 5 ' ' carrier may

have théngorﬁ?ﬁ%ﬁéggbm?ﬁﬂﬁﬂégC)or %ﬁéﬁgf%@ggggggggﬁ§gagupporting | ayer may
al so consi st corrasplonsting dio £he maxima. obr ther abPPrPRaopl gpeicE rymst he
plastic 68RAS Wi¥Edrert prddipeohdatongBehas ¥Wekbrt @heh@olour—
supporting |a 0 an obj ect

) . Th i | | at
that 20 can Sé%%ﬁﬂgﬁﬂﬁ(§HQﬁ§%&%&E?ﬁéggggttgg?ﬁggfﬁ%gpgﬁgﬁb&ecarrier

Exanple | - colours can Ahey bz epwbdacsedundsihgom &88glpadaselny 25 wei ght
of Ronf gld n[gb%% aFA-34, an acrylonitril e-butadi ene- styrene copol yner
(ABS) from DSM (Retherlands), 100 -

Still more preferably, use is made of a laser
device with at least four laser beams of different
laser light wavelengths combined in one fibre, with at
least one beam having a wavelength of less than 400 nm
20 (UV laser light) and with the possibility'of varying
the intensity of each beam independently of the other
beams. This offers the advantage that the surface of
the object can simply be irradiated by means of a
single combined laser beam which is capable of

25 activating the prechrome compounds as well as emitting
light of all colours. This credates very great
flexibility in terms of the range of colours to be
chosen from and the shape of the marking to be applied.

The invention also relates to an information

30 carrier which has at least one surface consisting of
the above-described plastic composition, that surface
being at least 50% covered with one or more markings.
Such an information carrier can be provided with a
marking by means of the process according to the

35 invention. The marking can contain any desired colour.

The marking can even have the shape of a true—-to—nature

.image of for instance objects, apimals or persons. The



parts by weight of Lithophone Silbers[err] 60%L, -a zinc sul phi de

pi gnment supplied by Sachtl eben (Germany), as “well as 0.64 part by

wei ght of col[err] Plum Red, 30 0.32 part by meight

Rever saco E?%& 8$6gea Green and 0. 16 part by wei ght of Rever ségglmsg?
Corn Yel |l ow, photochrone pi gnents s |Ted by HCH Janmes Robi nson Ltd _
(UK). The dry blend was nelted, kneaded at 260[eri] C and processed to
granul ate using a ZSK[err] 30 tw-n-screw kneader from 35 Pfleiderer and
Wer ner (Ger nangface of tihe Hgiformation carnjiect can mdslodibey atadeast, type
Arburg AIIrogaQeE%@@ﬂed with &Sk 750 the granul ate was injection-noul ded
to WO 98

PCT/ NL97/ 00608 Examples of such informagion carrleﬁﬂzﬁ%ﬁ;nEasurlng
3.2*120*120 posters,t aigudards Ofcompany4hhnepl Stetheaghveirad diath a
Iight-gr%%thgé ds tc The plates thus obtained were irradi at ed
wth 5 V ‘(3000 Watts for 5 seconds). The colour 5 of the

pl ates changed from | i e ginfonmatitex caryier prefierallyhicompmimbsti on.

Thi s change gf st MRF layer WAL Ehe! Bayer made of the Wdstide
sur faces of the ates we rovided with parkin mnth the help of a

| aser set - up€oRgOs Attllﬂ?abnglirﬁJI“t a%v’%ﬁ‘%ﬁg‘fﬁeléggﬁr dgpAfadhRed (TMWV
| aser set-upplashécl eompositign cnarprbéedfaasneﬂbngthmknlea&erauﬂ t he type

EE 55 h f f th
Feq et PR el % M Bene o FisbakeiaBa el Sl oL,
par anet er 15vaosonslawmdqxuﬂmlnﬁonmmtiqmecacpmgerfpr il@ldﬁnvarxemmived
th [ I t f

optic (RDO) dc PEEBosEY JId dsibthadso ol Fadrance, | ERSSMDRAEY 1T
(USA) . layer may WFeqfolﬂatﬂ/ﬁ%gﬂl“&s@esé???ﬁ@ét\?«épecéﬁéﬁ?ﬁf WAY " pul se

length: 10 nhave tReS\Horeh d‘fr eaqmmdur 1ohd€o or SObhdl:aﬁBW Thamm
ns, of thi.s | aser

t 30 _m1
\éwelt ngsqsgggregugsgﬁﬁl?ﬁsﬂ r%gry Ki n @ yd asfiércé"%h% tﬁ&%ﬁ??é&e of* t he sanpl e
pl ates. The metalav?ﬂ@mgﬂaqkﬂrqhQﬁplaEtiasef thghplestnped by the Iaser
Set-Up Was OgaiBsi® il 1o VE WHXpps ikt C4aRL 8N wBl1 to the

supporting layer.
The invention also relates to an object that
20 can be made into the above-described information
carrier. ' '

Example I
A dry blend was made from 1897 parts by

25 weight of Ronfalin® SFA-34, an acrylonitrile-butadiene-
styrene copolymer (ABS) from DSM (Nétherlands), 100
parts by weight of Lithophone Silbers® 60% L, a zinc
sulphide pigment supplied by Sachtleben (Germany), as
well as 0.64 part by weight of Reversacol® Plum Red,

30 0.32 part by weight of Reversacol® Sea Green and 0.16.
‘part by weight of Reversacol® Corn Yellow, photochrome
pigments supplied by HCH James Robinson Ltd. (UK). The
dry blend was melted, kneaded at 260°C and processed to
granulate using a ZSK® 30 twin-screw kneader from

35 Pfleiderer and Werner (Germany). With the help of an

' injection moulding machine, type Arburg Allrounder®
320—-90-750 the granulate was injection-moulded to



the marking. Using a DATA COLOUR[err] Mcro-Flash 200-D 30 reflectoneter,

supplied by the conpany DAT COLOUR, the spectruns of the |ight .
reflected_by the markings were . determ ned. The spectruns appeared to

have the g‘ﬁé’ﬁ’é"ﬁ@ a single peak. The wavel engths of thePGRAKITNASIS NS

([err]) were determined. The wavel ength & -t he nmaxi num 35 agrees with the

col our perceived by the eye. The results are given in table 1. Were

t he mar ki ngs. had been nade the surfaces of the plates had not been

WO 98/ 19868 plates measuring 3.2*120%120 mm at a HSmgdNDALDES

- 15 - bact a tsof .qt:he Jmarking..

TABLE 1 280°E¢ %e_ﬁl%rﬂ;ﬁess%ar% aofhi'héﬁ e%ﬁ?%%”srbte'ctrurrs 5 | aser
setting Exanpl e | The plaheg thug obtmdinad were icxzpijatRdievith - 465
530 /green guy lase#51ight (0D wdtdh for 5 seégﬁﬁ . The TBRLLE results

s)

given in _tabl It appears . that the colours of t'he markings are

det er ni néd b?gtﬁge Pﬁaﬁ&@eﬁ&ﬁﬁﬁ?Qﬁf&QRaW%&Rﬁ g5]¥htto |9REMIRE k- grey pl ate

15 the |ocatdoning thd sebriveieft ide M iedHaiyes WEidolBur wvadf the

QZLE:Q%Stgaggr%gggféggggﬁ!gﬁ{ per cei ved by the eye) agrees with the
Next, the surfaces of the plates were

provided with markings with the help of a laser set-up.

10 A tunable multi-wavelength laser set-up was used (TMW
laser set-up). The lasef set-up comprised a seeding
laser of the type EEO®-355 which was used as a pump
laser for an Nd:YAG laser of the type GCR®-230/50. The
laser set-up further comprised an optical parameter

15 oscillator (OPO) of the type MOPO® 710, which received
the signal from the last-mentioned laser via a
frequency doubling optic (FDO) device. The set-up had
been supplied by Spectra-Physics (USA).

The following laser settings were chosen:

20 pulse length: 10 ns _

Q-switch frequency: 10 Hz

dot diameter: 8 mm -

writing speed: 30 mm/s

line distance: 5 mm . .

25 By means of this laser set-up sqﬁare 20*20 mm markings
were made on the surfaces of thé sample plates. The
wavelength A of the laser light emitted by the laser
Set-up was geared to the previously selected colour of
the marking. Using a DATA COLOUR® Micro-Flash 200-D

30 reflectometer, supplied by the company DAT COLOUR, the
spectrums of the light reflected by the markings were
determined. The spectrums appeared to have the shape of
a single peak. The wavelengths of the peak maximums
(Apax) were determined. The wavelength of the maximum

35 agrees with the colour perceived by the eye. The
results are given in table 1. Where the markings had
been made the surfaces of the plates had not been
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-16- °  CLAIMS . Process for the manufacture of an object with a

col oured narkln by |rrad|at|ng the surface of the 5 object with

| aser |igMoO form of.the mar ki ng, wherein at ?t%%f”@%" % he

pl ace where the marking is appl%%d‘the obj ect consists of a

pl astic conposition conprising at |east three prechrone conpounds
whi ch only acquire their 10 - - colour-generating capacity after a

col our - affecimrdrag i agreseht nefit thadmabkihngunder the influence

of laser light can | ose their col our-generating capaci ty again,
the surface of the object being subj ected to the col our-generating
treatment at 15 | east at the pl ZABLEhdre the narking is applied,
after which the surface of thgmgpjggtréglectlon spettadmat ed Wi th |aser
light in the shape of the king, the prechrome conpounds having
been 5 chosen such that and belng present in such a 20

concentrati offtrrat Wi L] *“T“———ﬁiw- T o’ S petwean 400 and 700
nanonetres af 1 %ﬁttléﬁ th l of incident light is

absor bed. ol characterized in

15 conpounds and the

col our - gener gmg—treatmeTt of irradiation with UV |ight.
3. Process §c&H0 df nglue clain12455haracteri2nd in that the

col our - gener gtrmg—treatmemtconsTStSOf irradiation with W | aser
light, with |r580uummwe80 ®25irradi atedfjphotons per cnierr] per
second being;al. teastr-toterri= A Process according to claim
1, charar@er§ a65%he prechroffe conpounds are | euco
colorants ' e e ge==A=—pi=g=geapautics and the col our- 35
generating treatnent conS|sts of supply of heat. 5. Process according
to claim4, @Eraommdilssizesults given int hablehd heaappeassppha$dtmbrough

'rrad'at'on‘yéfburs of the markings are determlned by the
wavelength of the laser light. In the dark-grey plate
15 the location of the maxima of the reflection spectrums
of the markingé (and thus the colour perceived by the

eye) agrees'with the wavelength of the laser light.
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- 17 - | R | aser |ight. 6. Process according to any ohe of”
clains 1-5, characterized in that one or nore colours are

chosen foWQMM9%BE king, then the wavel ength of the. 5 PCINLI7R060ht i s
set to a value which corresponds to ~ 16 - the d&wm chosen and
subsequently the surface of t he obj ect t he

| aser |ight. 7. Process according to any ong¢ Bkg§f 'ﬁ@ﬁg %Fﬂw
characterized in that the process i€ _LaArieM 8ut h.a.lhser
device with adjustabl e wavel engt h. 8. Process according to any one of
clainms 1-7, characterized in that the surface of the object is

i rradi ated wlth | FQCasgHOT the MANWEAGLYRR RE an objech; ¥ikpeft
wavel engths. 15 @oloued et It Bl Nr & Payingethé shafaselof, the

characterized in that n 400 a 700 n S the
di fferenc betmeeﬁqﬁﬁg(mﬁggﬁtﬁiﬁsrr¥aght 1%ft??g%?9§b§g$g£§ at different
wavel engt hs is nomarking, whenredin rein X8as(at 1the placeswhaceotbeng to any

one of claims 1-9, . yin ene%fﬁ&ré&g%ﬁfe%ﬁa&%ﬁgﬁ%aaklS tcorrp03|t|on

contains a first co our - ng conponen er the
col our - gener at i ng Bhashifenonrgs eien comprisinggat hpdst BRreei pal col our

is yellow, a secontezhrome c &Lﬁdsﬂ%@ﬁlaﬂmoa@qaeﬂé vhegh after the
colour-%ﬁgeratlng treat ment ref i nci pal col our

i s mage and a ﬁm%9¥§uﬂ?ﬁﬁratlng capgﬁkﬁﬁr%fFﬁﬁ %oﬁﬂ%ﬁgﬁt whi ch after
t he col our - genqpauﬁng|t(patmﬁntmamdrwhiehtsndeghthahosélaénce

ri nci pal col our dj - cl ai ns
hripetpel eolout, e Sl 31qu of 688 242 L0042 0kerit ol

erence bet ween
bl eachi ng ef fi ci e@W%?Qﬁn}heﬂtﬁ prpee of the °E$ﬁﬁ§uh&§n§fter t he

col our - gener at i ng stdlfjﬁd"ﬂﬁli i B coloulojefi®i&tingnt204tment a2. Process
accor di to any g.see Q:f act Eg}ﬁmé’aﬁ%ggxere the m§£€fﬁsr5§egpbtﬂ1regat the

prechro conmpoun
PCT/ NL97/ 00608 after which the surface of-the object is

irradiated with laser light in the shape of the
marking, the prechrome compounds having been
chosen such that and being present in such a

20 concentration that with each wavelength between
400 and 700 nanometres at least part of the amount
of incident light is absorbed.

2. Process according to claim 1, characterized in
that the prechrome compounds are photochrome '

25 compqunds and the colour—generating treatment
consists of irradiation with UV light.

3. Process according to claim 2, characterized in
that the colour-generating treatment consists of
irradiation with UV laser light, with the number

30 of irradiated photons per cm? per second being at
least 10%'9.

4. Process according to claim 1, characterized in
that the prechrome compounds are leuco colorants
encapsulated in microcapsules and the colour-

35 generating treatment consists of supply of heat.

5. Process according to claim 4, characterized in
that the heat is supplied through irradiation with

_F
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after the colour-generating treatnment each have a mexi mumin their
| i ght absorption spectrumat a different wavel ength, with the
mar ki ng consi sting of matrix dots which are nade b

the 5 vw’”%ﬁﬂ%%t at the place of a mafrix dot with Iaser¥C&hﬁ39b&%#lght
of such a wavel ength and intensity and" 7= during sucha tength of
tinme that at |east one of the prechronme conpounds-after the

col our - generating treatfrent has partially or wholly lost 10

its light absorptiI® leesgecitight. 13. Process according to claim 12,
characterizeg in prog 58 ééﬁﬁfafﬁgce OHﬁYOBnEh%fsﬁﬁ Q%If%f(ﬂnﬁd by

subtractive bl'ending o he colourS of the matrix . 15 14.
Process accordlngQR§REQQ¢ﬁHE?dcharEEFErPB€d°an°re coloung@Rehe col our of

the surface is forcrm:dsé}y for the mafkinyi, venbhemdﬂm@a@feltémwlwrﬁ@f t he
mat ri x

' Process,accordi.n one of clai 12- 14,
20 %har act eﬁi i]!fqllﬁ%ﬁ? h%eg EehFoP@l %@"&iﬁ&% GPLF&sponds s Fo been
chosen such that tthe to¥our chesehcandesubisequently tqaﬂsunfaagnqﬁentlng
the mnimally thr@%éjJgf3€@t1?elrrad1aﬁgho%ﬁ%hpﬁhkh giits in the

col our di agram equal to 10% of _the surface ‘area of 25
the diagram 7. PEoqest AGCREEIRE g ARYaRRreoRE SRadme ds612-.15,

char gcterl zedfl nhUlﬁrdd\fBrSﬂ:@GtEﬂ tnaerthegbtrocess 1hs d&t\tﬁlméﬁlgﬂlﬁ for

i rradiatjon of the.surf [ | t he maxi ma
occur |nufhe 30 with c%% fo‘?\e‘gpggt}"ﬁ‘rﬁg ca)\ié%t é:%c}l’q' %raenetle&qgt T e
conpounds af 8er t Pranssrirageeedingnyot aoyt omet of clatims R-dkess accordi ng
to any one of cl Aifarkitérized in tnABALAC! Burkatd b Mo IR RIOCRSS

according to the I nvention Is carrie p of one or

35 nore masigradiated WF#BC§§§e£céGSB¢nQHP9aﬁﬁlkﬁiﬁﬁﬁtQH%ﬁns 12-17,
characterized i n igi#eddientwae53eAgeasdi ng to the WO 98/ 19868
-19- 15 9. Proceég”£%§g489388to any one of claims 1-4,
' characterized in that between 400 and 700
nanometres the difference between the quantities

of light absorbed at different wavelengths is not

more than 5%.

20 10. Process according to any one of claims 1-9,
characterized in that the plastic composition
contains a first colour—generating component which
after the colour—generating treatment reflects
light ﬁhose principal colour is yellow, a second

25 colour—generating component which after the

’ colour—generating treatment reflects light whose
principal colour is magenta and a third colour-
generating component which after the colour-
generating treatment reflects light whose

30 principal colour is cyan. '

11. Process according to any one of claims 1-10,
characterized in that the difference between the
bleaching efficiency values of the prechrome
compounds after the colour—generating treatment is

35 not more than 20%.

12. Process according to any one of claims 1-11,
characterized in that the prechrome compounds

S
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I nvention is carried out with the help of a . vari abl e nmask. 19.

Process according to any one of clains 12-18, characterized ‘in
that the surface is irradiated 5 . with-the help of a j.ce
whi ch i r PEgPYIBE8 the surface of the obrecf—by—ﬁeaﬁgggéigﬂﬁéﬁuence
of at |east three masks on top of each d8her, each ~ of the masks
being irradiated with | aser |ight with different wavel engths in
such a way that the 10 i mages of the masks are projected on top of
each ot heften the suvlbacegeheiriat iny arteatmenPOeadinfhavataon

carrier which has . st ..0 r £0oNnsj St i f . fhe plastic
conposition as dégg%fégg-an Bhiell ﬁ?&%ﬁﬂ%ﬁ?%EQEﬁéﬁwé§g%ur ac%£b§ing at
| east 50% 15 diffecent wavelengtd, with fh«imagking consispingt that

can be made into 4hemhptkNBbt8which are Giddd By afﬁﬁ&d’ié‘ﬂi%% €hai m 20.
Encl osure 1.1 PCT/[ NL97/ 0060 4

. . ., 845
AVENDED eLAI M 1 AR REtv BEAFRE PiagRDCH, 2 “ftr“f?r%%tés"élg%rl?ﬁﬁr manuf act ure
of an object w thihght ofcshchr adwasmellienytdly dand abhtensigty hendur f ace of the
object with | asergl] ' h f : ' rej | east
at the place Mer%‘k%gg& gﬂc}lrrgr Elg?ll |s°taép])§ill%ed *i%{ lé)%?g%?g\gc%n(g#%tg%f a
pl astic conpblet PoachoARei SoRpoandse afitem ritke rekoRbme compounds

which only acqui reeh8gaeifg e¥batment T FHrth LAPSH twhaii@r18st
colour-g nerati ng. whi ch 'under the 1 nfluence of | aser

g .tﬁeatgent agd
light at8 capabl etb$ 1d9hhgaPREFPTIOHFRPACItY yenerating capacity again,
the surface 13. t lBrocessolhreoctdiagnd os wljacind &R { chdwactenizedehar ati ng

treatnent at Ieaséhsgtkggog}ag(éﬁrm@%r %iﬁeh%mc#%?giqs W.f?ﬂh?gd?? lied, after

whi ch the surface 0 C . S irradi a light in the
shape of the sybtraagivehblgnddmaodf dhpamursehotheapatrix
' dots.

15 14. Process according to claim 12, characterized in
that the colour of the surface is formed by
partitive blending of the colours of the matrix

dots. . _ _
15. Process according to any one of claims 12-14,
20 characterized in that the prechrome compounds have

been chosen such that the surface area between the
points representing the minimally three different
colours of the matrix dots in the colour diagram
is at least equal to 10% of the surface area of

25 ‘the diagram. _

16. Process according to any one of claims 12-15,
characterized in that the selected laser light
wavelengths for irradiation of the surface are the
wavelengths at which the maxima occur in the

30 absorption spectrums of the different prechrome
compounds after the colour—-generating treatment.

17. Process according to any one of claims 12-16,
characterized in that the process according to the
invention is carried out withhthe help of one or

35 more masks. _

18. Process according to any one of claims 12-17,

charécterized in that the process according to the

A



chosen such that and being present in such a concentration that with

each-wavel engt h between 400 and 700 nanoneters at | east part of the
anmount wo sinogéci dent light is absorbed. 2T. CONMP YV Y006
conprising at |east three prechr one 1Gpnpoy U|re thelr
col our generating capacity after- a col our- THS SHBET ASt BEEM prent and
whi ch under the influence of laser light ¢an Ioagnmngur '

col our-generatin apaci.t ai.n. Errctost

PCT/NLO7/ 00608 inventitn is’ %&\hﬁd out !&??:PPF;\NB NEW CLAI MB

21 AND 22 (continueayiabl22 m@lgkact with at |east part of its surface
conprising a pgastpfoeaEEOact'ct it Vo dWy idhe of cfhfhd £3-18,
characterized in that the surface is irradiated
5 with the help of a laser device which irradiates
the surface of the object by means of a sequence
of at least three masks on top of each other, each
of the masks being irradiated with laser light
with different wavelengths in such a way that the
10 images of the masks are projected on top of each
other on the surface of the object.
20. Information carrier which has at least one surface
consisting of the plastic composition as described
in claims 1-19, that surface being,at least 50%
15 covered with one or more markings.
21. Object that can be made into the information
carrier according to claim 20.

-

A O A

v _ '\-



