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| MAG NG BACKGROUND [0001] Materials that produce col or change upon

sti mul at iwo 2maithozemer gy such as light or heat nay haveprpoastds®23106
applications in imging. For exanple, such nmaterials nmay be found in
thermal printing papers and instant imaging filnms. Generally, the

mat eri als and conpositions known so far may require a nultifilm structure
and further processing to produce an inmage (e.g., instant imging filns
such as Polaroid). And in the case of facsimle and thernmal head nedi a,
hi gh energy input of greater than 1 J/cn2 is needed to achi eve good

I mges. The conpositions in multifilmnmedia nmay require control of

di ffusion of color-formng chemstry and further processing, and are in
separate phases and | ayers. Most thernmal and facsim | e paper coatings
consi st of coatings prepared by preparing fine dispersions of nore than
two conponents. The conponents m x and react upon application of energy,
resulting in a colored material. To the necessary mxing, the particles
need to contact across three or nore phases or layers and nerge into a new
phase. Because of these nultipIeTphases and | ayers, high energy is
required to per {(GOMROSIQNSe SYSTEMS, ANWMETHODSFORIIMAGINGO wer f ul
carbon dioxide laser with an energy density of 3 J/cnR at tinmes of nuch
greater than 100 ps nay be needed to produce a mark. In sone instances,
this high energy application nmay cause danmage to the imagi ng substrate. In
many situations, it nay be desirable to produce a visible mark nore
efficiently using either a less intense, | ess powerful, and/or shorter
energy application. Therefore, WyXEREBHEBORPH’ PCT/ US2004/ 023106

[0001] Materials that produce color change upon stimulation with energy such
as light or heat may have possible applications in imaging. For example, such
materials may be found in thermal printing papers and instant imaging films.
Generally, the materials and compositions known so far may require a multifilm
structure and further processing to produce an image (e.g., instant imaging films
such as Polaroid). And in the case of facsimile and thermal head media, high
energy input of greater than 1 J/cm? is needed to achieve good images. The
compositions in multifilm media may require control of diffusion of color-forming
chemistry and further processing, and are in separate phases and layers. Most
thermal and facsimile paper coatings consist of coatings prepared by preparing
fine dispersions of more than two components. The components mix and react
upon application of energy, resulting in a colored material. To the necessary
mixing, the particles need to contact across three or more phases or layers and
merge into a new phase. Because of these multiple phases and layers, high
energy is required to perform this process. For example, a relatively powerful
carbon dioxide laser with an energy density of 3 Jicm? at times of much greater
than 100 ys may be needed to produce a mark. In some instances, this high
energy application may cause damage to the imaging substrate. In many
situations, it may be desirable to produce a visible mark more efficiently using

either a less intense, less powerful, and/or shorter energy application. Therefore,



2 there is a need for fast marking coatings, possibly conposed of fewer
than three phases and in single layer. Single |ayer color-formng

mat er i al swoi2nediiiad7ed and addressabl e by radi ati on, par ccuisasoup23mné h
energy density of less than 1 J/cn2 delivered in less than 100 ps is
heret o unknown. SUMVARY [0002] Discloged herein are inmaging materials and
nmet hods of making imaging nmaterials. The materials disclosed herein may

i nclude an antenna, a color forner and an activator, all dispersed in a
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heats the mxture whi ch causes the color forner and the activator to m X
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produced. 4BREE @gg H3H %?gt sThdretdiNdER. [ 0003] For a detail ed

description o he I nvention, reference will now be made to
the acconpanying drawi ngs in whi chSL[MlSM\cﬁYFl gure 1 shows a nethod of

reparin terial accordin an .enb nment qf. the .re ent
P rvoat | oolod8ahoEfs kit etotarst BTt Ashyeals 3BaTRRon st araing §aging’
enbodi Menina@dridld e The hesenals idistisdedtbreiNARAY HehideNEh m&aw&ﬁ%f&mm

Certain terns are used throughout the follow ng description and clains to

refer to pad ancaﬂtlaatosy@t@ﬁp@réﬁﬁcuh@rmatnmg hereolandormetiang thenactivatonare|
appr eci at glbeggﬁpm)% ShadiRy Mmaldfal if 150 RPARRL Sorsed! T TRL ElMteAld FEadi ! S

docunent

absorbs energy which may be applied imagewise to the imaging materials. This
absorbed energy heats the mixture which causes the color former and the
activator to mix and react, causing the color former to change color and a mark to
be produced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] For a detailed description of embodiments of the invehtion, reference will
now be made to the accompanying drawings in which:
[0004] Figure 1 shows a method of preparing an imaging material according to
an embodiment of the present invention.
[0005] Figure 2 shows an imaging medium according to an embodiment of the
present invention.

NOTATION AND NONEMCLATURE

[0006] Certain terms are used throughout the following description and claims to
refer to particular system components. As one skilled in the art will appreciate,
companies may refer to components by different names. This document does
not intend to distinguish between components that differ in name but not function.
In the following discussion and in the claims, the terms “including” and
“comprising” are used in an open-ended fashion, and thus should be interpreted

”

to mean ‘“including, but not limited to . . . . The term “leuco dye” is a color
forming substance which is colorless or one color in a non-activated state and
produces or changes color in an activated state. As used herein, the term
“activator” is a substance which reacts with a leuco dye and causing the leuco

dye to alter its chemical structure and change or acquire color. By way of



not intend to distinguish between conponents that differ in nane but not

function. In the follow ng discussion and in the clains, the terns
"i ncl udi /g6 280b1937coNpri si ng" are used in an open- endedpCaaiscan/o2and t hus
should be interpreted to nean "including, but not limted to. . . ." The

term "l euco dye" is a color formng sgbstance which is colorless or one
color in a non-activated state and produces or changes color in an
activated state. As used herein, the term "activator"” is a substance which

reacts with a |euco dye [ | n | e lter its 1 cal
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desired Sﬁ%ﬁiw tadiatisl ength of the marking radiation. DETAILED DESCRI PTI ON
[ 0007] The folfow ng discussion is directed to various enbodi nents of the
i nvention. The enbodi nents diBETAHdD PEGCRIPT6ONoe i nt er preted, or
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to intimate that the scope of the disclosure, including the claims, is limited to that

embodiment.

[0008] Embodiments of the invention include coatings that result in clear marks

and excellent image quality when marked with a 780 nm laser operating at 45mw.

The materials used to produce color change upon stimulation by energy may

include a color-former such as a fluoran leuco dye and an activator such as

sulphonylphenol dispersed in a matrix such as radiation-cured acrylate oligomers

and monomers and applied to a substrate. In particular embodiments, either the

leuco dye or the activator may be substantially insoluble in the matrix at ambient

conditions. An efficient radiation energy absorber that functions to absorb energy

and deliver it to the reactants is also present in this coating. Energy may then be

applied by way of, for example, a laser or infrared light. Upon application of the

energy, either the activator, the color-former, or both may become heated and

mix which causes the color-former to become activated and a mark to be

produced.

[0009] Referring now to the embodiments illustrated in Figure 2, there is shown

imaging medium 100, energy 110, substrate 120, imaging composition 130, and

suspended particles 140. Imaging medium 100 may comprise a substrate 120.

Substrate 120 may.be any substrate upon which it is desirable to make a mark,

such as, by way of example only, paper (e.g., labels, tickets, receipts, or



The materials used to produce col or change upon stinulation by energy may

i ncl ude a color-fornmer such as a fluoran | euco dye and an activator such as
sul phonylywben@lo1gi7sper sed in a matri x such as radi at i onPcurgsdoraoe3bat e

ol igoners and nononers and applied to a substrate. In particular

enbodi nents, either the |euco dye or #he activator may be substantially

i nsoluble in the matrix at anmbient conditions. An efficient radiation
energy absorber that functions to absorb energy and deliver it to the
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or col or [0%r1q1'] n%n%}/geg 1?8ymla3§ bseugi?etcen iiggégw{sgstglir%l?alg?nd rr]nt-::[c}?uem 100. The
form of energy may vary depending upon the equipment available, ambient
conditions, and desired result. Examples of energy which may be used include
IR radiation, UV radiation, x-rays, or visible light. The antenna may absorb the
energy and heat the imaging composition 130. The heat may cause suspended
particles 140 to reach a temperature sufficient to cause the interdiffusion of the
color forming species initially present in the particles (e.g., glass transition
temperatures (Tg) or melting temperatures (Ty,) of particles 140 and matrix). The
activator and dye may then react to form a color.
[0012] Examples 1 and 2 illustrate exemplary embodiments of the present
invention. Several modifications may be made that are within the scope of the
present invention. For example, antenna 60 may be any material which
effectively absorbs the type of energy to be applied to the imaging medium to
effect a mark. By way of example only, the following compounds IR780 (Aldrich
42,531-1) (1), IR783 (Aldrich 54,329-2) (2), Syntec 9/1 (3), Syntec 9/3 (4) or metal
complexes (such as dithiolane metal complexes (5) and indoaniline metal

complexes (6)) may be suitable antennae:



matri x and may be suspended in the matrix as uniformy distributed
particles 140. The imagi ng conposition 130 may be applied to the substrate
via any awoepdsahbz7 net hod, such as, by way of exanpl e @uoiryus2emalokiing,
spraying, or screen printing. [0011] Energy 110 nay be directed i magew se
to i magi ng nmedi um 100. The form of energy may vary dependi ng upon the
equi pnent avail abl e, anbient conditions, and desired result. Exanples of
energy which may be used include IR radiation, W radiation, x-rays, or
visible light. The a tenna may absorb t he energy and heat the i magi ng

iti N cl es 140 to reach a
the color formng
speci es i .ss transition
t enper at ures N P g (1 —artlches 140 and
matrix). The act vator and dye| may then readt to forma color. [0012]
Exanples 1 and 2 Kl lustrate exempl ary enbodi pents of the present
i nvention. Sever al difications nay be nagé that are within the scope of
the present invention. For exanple, antenga 60 may be any material which
effectively absorbs!the type of energy to bBe applied to thelnagi ng medi um
to effect a mark. By way of exanple only, the foll ow ng conpounds | R780
(Al drich A 33
Syntec 9/
and i ndoa
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\ MV ~NC toO Il 11111 (2) OSNO(3) Ol SN+ NSOO(4
ROA\ A2 R3 M R2A3 A4 R4 (5) WO 2006/019377 PCT/ US2004/ 023106 6 where
ML is a twenseddiozvynetal, RlL, R2, R3, and R4 are al kyl ecTasgd4®e00ps W t h

S
or w thout halo substituents, and A,, A2, A3, and A4 can be S, NH, or Se;
R5 NNHR6 M2: N 6

where My is a transition metal, Ry, Rz, Rs, and R, are alkyl or aryl groups with or
without halo substituents, and A, Az, A3, and Ay can be S, NH, or Se;

Rs

NHRg

a2 (6)

where My is Ni or Cu and Rs and Rg are aryl or alkyl groups with or without halo
substituents.

Additional examples of antennae can be found in “Infrared Absorbing Dyes”,
Matsuoka, Masaru, ed., Plenum Press (1990) (ISBN 0-306-43478-4) and "Near-
Infrared Dyes for High Technology Applications", Daehne, S.; Resch-Genger, U.;
Wolfbeis, O. ,Ed., Kluwer Academic Publishers (ISBN 0-7923-5101-0), both
incorporated herein by reference.

[0013] The activator (e.g., bisphenol-A) and color-forming dye 90 (e.g., BK-400)
may act in tandem to produce a mark. The activator and dye may be any two
substances which when reacted together produce a color change. When
reacted, the activator may initiate a color change in the dye or develop the dye.
One of the activator and the dye may be soluble in the matrix (e.g., lacquer 30) at
ambient conditions. The other may be substantially insoluble in the lacquer at
ambient conditions. By “substantially insoluble,” it is meant that the solubility of
the other in the lacquer at ambient conditions is so low, that no or very little color
change may occur due to reaction of the dye and the activator at ambient
conditions. Although, in the embodiments described above, the activator may be
dissolved in the lacquer and the dye remains suspended as a solid in the matrix
at ambient conditions, it is also acceptable that the color former may be dissolved
in the matrix and the activator may remain as a suspended solid at ambient
conditions. Activators may include, without limitation, proton donors and phenolic

compounds such as bisphenol-A and bisphenol-S. Color formers may include,



2 (6) where M is Ni or Cu and R5 and R6 are aryl or alkyl groups with or
w thout halo substituents. Additional exanples of antennae can be found in
"I nfrar edvbhsartpisrg Dyes", Matsuoka, Msaru, ed., Pl enegrRseas/o¢1900)

(1 SBN 0-306-43478-4) and "Near- Infrared Dyes for H gh Technol ogy
Applications", Daehne, S.; Resch-Cenger, U.; Wlfbeis, O ,Ed., Kl uwer
Academ c¢ Publishers (ISBN 0-7923-5101-0), both incorporated herein by
reference. [0013] The activator (e.g., bisphenol-A) and col or-form ng dye

90 (e.qg. -400) . tand mto r odyc mar k Th t|va or and
dye may bAgt el Bhkaesn B detet Feyenst prieie D oo
change. Wigthers eas tdcribé@ ﬂCtThéatG}‘emi@Vyléhdlﬁé;ﬂlcatl@ﬁé Qf CédWDydd’t he dye
or devel OR@}he dye. One of the_ activator and the dye may be sol uble in the

matrix (eMythyalacqRemian) ed. fienent %Eﬂ$§|t018ﬂ3) BNt =306rdyp458-9),
substantl | i q BY.

"subst ant ?Jéit’rpdﬁgt%?oﬁg&% b9 rtel?&eh@& :F){arﬁé]le% t he gaﬁbgéllﬁllhya?\n%uc hdé/ other in
t he Iacqueom@hsalﬁ’m ehruﬂctummdwrolmsFormuta)(Z)ow that no or very little color
change may occur due to rgactlon of the dye and the activator at ambient
condi tions. Al thotigh ir e _enbodigent s descri bed above, the activator may
be dissolved in the ; ?XE remai ns suspended as a solid in
the matri x/%lt'_nbl enl s al so acceptable that the col or
former may/be i X Rdthe activator may remain as a
suspended sol i d at~anbi eny ggn' lons. Activators may include, w thout
limtation, proton donorg andijphenolic conpounds such as bi sphenol - A and
bi sphenol -S. Col or forog i ncl ude, WD 2006/ 019377 PCT/ US2004/ 023106 7

(7)

where A and R are aryl or alkyl groups.

[0014] Lacquer 30 may be any suitable matrix for dissolving and/or dispersing
the activator, antenna, and color former. Acceptable lacquers may include, by
way of example only, UV curable matrices such as acrylate derivatives, oligomers
and monomers, with a photo package. A photo package may include a light
absorbing species which initiates reactions for curing of a lacquer, such as, by
way of example, benzophenone derivatives. Other examples of photoinitiators for
free radical polymerization monomers and pre-polymers include but are not
limited to: thioxanethone derivatives, anthraquinone derivatives, acetophenones
and benzoine ether types. It may be desirable to choose a matrix which is cured
by a form of radiation other than the type of radiation which causes a color
change. Matrices based on cationic polymerization resins may require photo-
initiators based on aromatic diazonium salts, aromatic halonium salts, aromatic
sulfonium salts and metallocene compounds. An example of an acceptable
lacquer or matrix may include Nor-Cote CDG000 (a mixture of UV curable
acrylate monomers and oligomers) which contains a photoinitiator (hydroxy
ketone) and organic solvent acrylates (e.g., methyl methacrylate, hexyl
methacrylate, beta-phenoxy ethyl acrylate, and hexamethylene acrylate). Other



wi thout Iimtation, |euco dyes such as fluoran |euco dyes and phthalide
color fornmers as described in "The Chem stry and Applications of Leuco
Dyes", MuDhy@lmgez7Ram ah, ed., Plenum Press (1997) (| SBRc@AB30@4423160-9),

i ncorporated herein by reference. Exanples of acceptable fluoran |euco dyes
conprise the structure shown in Formula (7) o NI I _NH \ A R O O (7)
where A and R are aryl or al kyl groups. [0014] Lacquer 30 may be any
suitable matrix for dissolving and/or di spersi ng the acti vator ant enna,

and col or for e only,
WV cur abl & ?%91 é&iuee?%%gﬁ%{érﬁﬁgg '8@?¥3a p(ﬁ?lesct)grr@r{l n agrgtz):lrr\'orrers
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species which initiates reactions E%'\&Jﬁégg of a lacquer, such as, by way
of exanpl e, benzophenone derivativ exanpl es of photoinitiators for
free radi gghmy E ynerization nononers and pre-polyners include but are not
limted to: | oxanet hone derivatives, anthraqui none derivatives,
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Sol ynmer i ZgiveAtion, et Naetidd rﬁﬁ?tddnfbprlﬁéoé@acwetbr Al 30 bas efttivatonanteminac
i azonium salts, aromatic haloniumsalts, aromatic
solution 20, a UV curable lacquer solution 30, a Iacquer/antenna/actlvator solution
40, and a two phase UV curable paste 50. In the embodiments illustrated in
Figure 1, 2 grams of dibenzyl oxalate was heated to melting (= 85° C). Twenty
grams of activator bisphenol-A and one gram of antenna IR780 were dissolved in
the melted dibenzyl oxalate. The activator/antenna solution 20 was cooled and
ground into a fine powder 70.
[0016] Five grams of the ground activator/antenna powder 70 was dissolved in
15.3 g Nor-Cote CDGO000 UV-lacquer (a mixture of UV curable acrylate
monomers and oligomers) 30 to form the lacquer/antenna/activator solution 40
into which 14.5 g BK-400 leuco dye (2'-anilino-3'-methyl-6'-(dibutylamino)fluoran -

available from Nagase, the structure of which is set forth below as Formula 8)
n-Bu

n-Bu——N

Ph

Irz

© (8)
(average particle size < 5 pym) 90 and 1.9 g pure bisphenol-A (average particle
size < 5 ym) was added. The mixture was rendered to a fine paste and screen
printed onto a substrate at a thickness of approximately 7 um to form an imaging
medium (not shown). The coating on the medium was then UV cured by mercury

lamp.



sul fonium salts and netal | ocene conpounds. An exanple of an acceptable

| acquer or matrix may include Nor-Cote CDA00 (a m xture of UV curable
acryl at e wonoesrnss7and ol i goners) whi ch contai ns a phot oipairtusadcan2iiby dr oxy
ket one) and organic solvent acrylates (e.g., nethyl methacrylate, hexyl
nmet hacryl ate, beta-phenoxy ethyl acryl ate, and hexanet hyl ene acrylate).
O her WD 2006/ 019377 PCT/ US2004/ 023106 8 acceptable |acquers or matrices
may include acryl ated pol yester oli gorrers such as CI\1293 and CN294
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sol ution 48 mmasdamma&thappmdhmmm in % 48 ppd merpirodwdedamh energyhe

met hod may rise aﬂ actj vat or t 10, an_activator/antenna  sol ution
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Twent y gt’r‘émmeﬁlaractl vat or bi sphenol - A and one gram of antenna | R780 were
di ssol ved L mel t ed di benzyl oxal ate. The activator/antenna sol ution
20 was cogf(@%l' th ground into a fine powder 70. [0016] Five grans of the

ground acfoo4®] onr ané esmbodimanes of Examspldi ZS2|grahsi of dmnaylgokﬂéteceia@ CDA000
UV-lacquer (a mxture of UV curable acrylate nononmers an ollgoners) 30 to
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—_— _ 9)
and 1.2 gram of antenna IR780 were dissolved in the melted dibenzyl oxalate.
The activator/antenna solution 20 was cooled and ground into a fine powder 70.
[0019] 1.8 grams of the ground activator/antenna powder 70 was dissolved in
15.3 g Nor-Cote CDGO000 UV-lacquer 30 to form the lacquer/antenna/activator
solution 40 into which 15 g S-205 leuco dye (2-anilino-3-methyl-6-(N-ethyl-N-



n-Bu n-Bu NOla M NPh OH1l (8 (average particle size <5 pm 90 and
1.9 g pure bisphenol -A (average particle size <5 pm was added. The

m xture wae 20@ndes7ed to a fine paste and screen print e@Corniseora/0sibst r at e
at a thickness of approximately 7 pmto forman inmaging nedium (not
shown). The coating on the nediumwas tthen WV cured by nmercury |anmp. WO
2006/ 019377 PCT/ US2004/ 023106 9 [0017] Direct marking was effected on the
resulting coated substrate with a 45 mWlaser. A mark of approximately 20

pece. o ¢ BRETMAARERa: < Sy BRHam Rl eale g (rERh (AN DT e 1

I magi ng nmedium wtho t he use of a printing mterrrediary. Exanple 2
[0018] In the enbodi ngnts of Exanple 2, 2 grans of dibenzyl oxal ate was
heated to.nel ting Tvventy ranms of activator TG SA (Phenol, 4,4'-
sul f onyl bi % Ooll S\

(10)

(average particle size < 5 pm) 90 and 2.0 g pure bisphenol-A (average particle
size also < 5 ym) was added. The mixture was rendered to a fine paste and
screen printed onto a substrate at a thickness of approximately 7 ym to form an
imaging medium (not shown). The coating on the medium was then UV cured by
mercury lamp. Direct marking was effected on the resuiting coated substrate with
a 45 mW laser. A mark of approximately 20 ym x 45 pm was produced with
energy applications of about 60 psec to 100 psec.

[0020] The above discussion is meant to be illustrative of the principles and
various embodiments of the present invention. Numerous variations and
modifications will become apparent to those skilled in the art once the above
disclosure is fully appreciated. It is intended that the following claims be

interpreted to embrace all such variations and modifications.



Il HO (9) and 1.2 gram of antenna |R780 were dissolved in the nelted
di benzyl oxal ate. The activator/antenna solution 20 was cool ed and ground
into a fiwe peaes7770. [0019] 1.8 grans of the ground acirivsadantané enna
powder 70 was dissolved in 15.3 g Nor-Cote CD&O00 UV-lacquer 30 to form
the | acquer/antenna/activator solution 40 into which 15 g S-205 | euco dye
(2-anilino-3-nmethyl-6-(Nethyl-N W 2006/ 019377 PCT/ US2004/ 023106 10
i soanyl am no) fl uorane - avail able from "Nagase Co., Ltd") (Fornmula (10)).
Et OMe INPh OHO(10) (average erd'iﬁ,liscle size <5 pm 90 and 2.0 g pure
bi sphenol - A (average particle size also < 5 pm was added. The m xture was
rendered to a Whatipelaingediisd screen printed onto a substrate at a
t hi ckness of approximately 7 pmto forman imagi ng nedium (not shown). The
coating on the nediumwas then UV cured by mercury lanp. Direct marking
was effecyjed OR dildRt nPidthd cHMpeaAd @8mprBimgr ate with a 45 mMVlaser. A mark
of approximately 20 pmx 45 pm was produced with energy applications of
about 60 psec aonato® psec. [0020] The above discussion is neant to be
illustrative of t i nci bl es. rious enbodi mnents of the present
i nvention. Nurré? gﬂger@grq]g%%eﬁgmgﬁg mé{ﬁx,

a color former; and

an activator;

wherein one of the activator and the color former is soluble in the matrix or
matrix precursor at ambient conditions;

wherein the soluble of the activator and the color former is dissolved in the
matrix; and ‘

wherein the other of the activator and the color former is substantially

uniformly distributed in the matrix.

2. The compound of claim 1 wherein the color former comprises at least one

compound chosen from the group consisting of a leuco dye and a phthalide dye.

3. The compound of claim 1 wherein the activator comprises a phenolic
compound.
4, The compound of claim 1 wherein the antenna comprises at least one of

the compounds chosen from the group consisting of quinone, phthalocyanine,
naphthalocyanine, - metal complexes, azo, croconium, squarilium dyes,
hexafunctional polyester oligomers, and the compounds represented by the

following formulae:



nodi fications will becone apparent to those skilled in the art once the
above disclosure is fully appreciated. It is intended that the foll ow ng

cl ai ms bewoi2ndeanps7et ed t o enbrace all such variati ons amdrTrosdeciiogané ons. WO
2006/ 019377 PCT/ US2004/ 023106 11 Cains Wat is clainmed is: 1. A direct

i magi ng conpound conprising: a matrix2 an antenna di ssolved in the matri x;
a color forner; and an activator; wherein one of the activator and the
color former is soluble in the matrix or matrix precursor at anbi ent
conditions; wherein the soluble of the activator and the color former is

di ssol ved | i agl i vator and the
col or for Nt i i i PR matri x. 2. The
conmpound [ i i S¢ east one
conmpound ©Y 7 ES , znd a phthalide

dye. . onprises a phenolic
conpound. 4. The cpnpound of claim 1l wherein the antenna conprises at | east
one of the conpouhds chosen from%he group consisting of quinone,
pht hal ocyani ne, napRt hal ocyani ne, netal conpl eXes, azo, croconium

squarilium dyes, o

—0 IS—'-'—ONa

S .
I |
0o

o] (A)

I
(B)
(C)
(D).

5. The compound of claim 1 wherein the antenna is tuned to readily absorb

laser radiation.



hexaf uncti onal pol yester oligonmers, and the conpounds represented by the
foll owi ng fornmul ae: WD 2006/ 019377 PCT/ US2004/023106 12 N N CI OO |11
|1-ONa (Avo2b06@1937B) O N+ N O O (© O1 \ S N+ ON SpOrwseay023186 The
conmpound of claim 1l wherein the antenna is tuned to readily absorb |aser
radi ati on. WD 2006/ 019377 PCT/ US2004/ 028106 13 6. The compound of claim1
wherein the substantially insol uble conponent

6. The compound of claim 1 wherein the substantially insoluble component

comprises particles with an average diameter of no more than about 20 pm.

7. The compound of claim 1 wherein the direct imaging compound comprises
3wt% — 90wt% solid particles.

8. An image recording medium, the medium comprising a substrate and any
of the direct imaging compounds of claims 1-7, and wherein the imaging material

is directly or indirectly applied to the substrate.

9. A method for preparing a direct imaging material, the method comprising:
providing a binder, a dye, a color developer, and an antenna, wherein the
dye changes color when reacted with the color developer, wherein one of the dye
and the color developer is soluble in the binder at ambient conditions;
dissolving the antenna and the binder soluble compound in the binder; and
substantially uniformly distributing the other of the dye and the color

developer in the binder.
10.  The method of claim 8 wherein the dye comprises a leuco dye.

11.  The method of claim 8 wherein the color developer comprises a phenolic

compound.

12.  The method of claim 8 wherein the antenna comprises at least one of the
compounds chosen from the group consisting of quinone, phthalocyanine,
naphthalocyanine, metal complexes, azo, croconium, squarilium dyes,
hexafunctional polyester oligomers, and the compounds represented by the

following formulae:



conprises particles wwth an average di aneter of no nore than about 20 pm

7. The conmpound of claiml1l wherein the direct imging conpound conprises
3wt % - 9Oomo%endipxt7particles. 8. An image recordi ng nmediPamuskéva/onsdé um
conprising a substrate and any of the direct inaging conpounds of clains
1-7, and wherein the imaging material 14is directly or indirectly applied to
the substrate. 9. A nethod for preparing a direct imging material, the

nmet hod conprising: providing a binder, a dye, a color devel oper, and an
antenna, wherein the e changes col or when reacted with the col or

devel oper, rein on

t he bi ndef”at agpbtent F and t he bi nder
sol ubl e cpnpoungd in the binder; i @ y distributing
t he ot her the dygzand t he _ ey i ; gr . 10. The net hod

of claim3$8 erei NNt he dye . The met hod of claim8
wherein the col or fevel oper conprijses a phenolic [conpound. 12. The net hod
of claim8 wherein\the antenna cofri ses at |east/one of the conpounds
chosen fromthe groun consisting of quinone, phthal ocyani ne,

napht hal ocyani ne, netlal conpl exes, azo, croconijum sqyariliun1dyes,

hexaf uncti onal pol yegter ofﬁgoners, and the co represented by the

fol I owi ng fornul ae: 2006/ 019377 PCT/ US2004/ 023106 || 14 N+ N G
L' (A)

(B)

(C)

(D).

13. The method of claim 8 wherein the substantially insoluble component

comprises particles with an average diameter of no more than about 20 pm.
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The nmethod of claim8 wherein the substantially insoluble conponent

conpri seswpavsg@bes W th an average di ameter of no noreptcharaepsiog0 pm
WO 2006/ 019377 PCT/ US2004/ 023106 15 14. The nmethod of claim8 wherein the
direct imaging material conprises 3w - 90OM % solid particles. 15. An

i magi ng conposition made by any of the nmethods of clainms 9 - 14. 16. An

i mge recording nedium the medium conprising a substrate and a direct

t e ot hodd- of ThE 4RS! o ciimg B\ BT 1, relh g Rgn el RSt 1y or
i ndirect | gweppl 08wtk Qolidpakichst r at e.

15.  Animaging composition made by any of the methods of claims 9 - 14,

16.  An image recording medium, the medium comprising a substrate and a
direct imaging material, wherein the direct imaging material is prepared by any of
the methods of claims 9-14, and wherein the imaging material is directly or

indirectly applied to the substrate.



