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AND 5 NON FLUORESCENT COLORANTS Field of the Invention The present

i nvent i orwpakat@se generally to filnms and other articles tmratr/usonenspor at e

i nformati on whose appearance is highly dependent upon viewing 10 angle.
Background of the Invention Filns that incorporate directional
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provi ded on a back side of the color shifting filmwth respect to an
observer. Advantageously, such articles can be viewed under ordinary

di ffuse Iighting conditions, sugi.@sohdl & th ¥Rcfi@dn Of fice environment. 30
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shifting fil nmiitidapet fim povert a pattarhaiveabredidctive layer. The patterned

retroreflective layer can include an indicia layer having patterned regions

comprising conventional inks, dyes, or other substances which are substantially

opaque to some wavelengths but transparent to others. Such films, however,
20 require specialized lighting arrangements for optimal viewing.

PCT Publication WO 99/36258 (Weber et al.) discloses, among other
things, color shifting films with printed indicia, and optical brighteners such as
dyes that absorb in the UV and fluoresce in the visible region of the color
spectrum. Such articles can also provide images whose appearance changes with

25 viewing geometry, particularly where the printed indicia is provided on a back side
of the color shifting film with respect to an observer. Advantageously, such
articles can be viewed under ordinary diffuse lighting conditions, such as in a

typical office environment.

30 Brief Summary

Close inspection of articles incorporating color shifting film and fluorescent
indicia as described above has revealed a difficulty in satisfactorily concealing the
fluorescent indicia from view. Articles having improved concealment of the

fluorescent indicia are disclosed herein.



ordi nary observer of the article. The indicia include a first and second
colored portion arranged as a foreground and a background of the indicia.
The firstwookoseds 5 portion conprises a fluorescent col or @afrjusanzii2she
second colored portion is substantially non-fluorescent. The second
colored portion is selected to have substantially the sanme color as the
first colored por th@kcloge®@fiBoditcaRNEO At IncRides 4 b&lot SditkigailmPinal er abl y,
the first and second colored portions have the same col or when viewed by
t hensel ves apadiciardisposediehinsi fgﬁ celer shifting flm fipmdhepeintel Heweleme 10 sane
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properties ofwhitietheicokt shiftihgselno substanliallebloplor transmsssicmnaf anfentisssorclendr
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is an ideal i zaedewing asglepl i fi ed conposite graph depicting, for still another
enbodi rrlesnt spectral properties of the first and second col ored portions,

Brief Description of the Drawings

Fig. 1 is a sectional view of an article having a color shifting film and a first
and second colored portion disposed behind the film which form indicia, the article
being adhered to a substrate;

20 FIG. 2 is a front view of the article of FIG. 1 from one viewing angle;

FIG. 3 is a front view of the article of FIG. 1 from another viewing angle;

FIG. 4 is an idealized and simplified composite graph depicting spectral
properties of the first and second colored portions, and of the color shifting film at
one viewing angle;

25 FIG. 5 is an idealized and simplified composite graph depicting spectral
properties of the first and second colored portions, and of the color shifting film at
another viewing angle; '

FIG. 6 is an idealized and simplified composite graph depicting, for another
embodiment, spectral properties of the first and second colored portions, and of the

30 color shifting film at one viewing angle;



and of the color shifting filmat one viewng angle; FIG 8 is a graph of
nmeasured spectral transm ssion of a particular color 5 shifting film at
nor mal ( OWOoegneRye6 i nci dence and at 60 degrees incidence; PCE&USOI/2RS8® graph
of neasured spectral properties of a particular orange fluorescent dye;
and FIG 10 is a graph of neasured spectral reflectivity of a particular
orange non-fl uor gggents &oldRhRH and YnhplifldaQofipdsiiesraph H4BctiRS BreAne _
nunerals indicate |like elenents. Detailed Description of the Illustrative
Enbodi ment s |anofeGembodismentspéatiabproPeritias bfidhe first apdisenond lepfor¢dygprfionsn 12 and
indicia 14 (see .EIG .2)_di.spased behi.nd.the film 12 and vi ewabl e through
the film 12 f%’ﬁ ogfhelcé)é%'%Shnggggii‘ﬂ@t %%WW&%%M i |lumnation geometri es.
The indicia 14 is pgdg iyp g&{ph%‘fnﬁ@iﬂr&?EbeQMaﬁ?anEﬁ?s%fon%ffa'ﬂaﬁfcu?a?|091r gd portion
16 and a second col ored portion 18. As ™ shown best in FIGS. 1 ang 2,
portionsS 16, BBiftingfipntat somed (0 degreayphadect any at Gladdyras imddemse;t o def i ne t he
i ndicia 14, V\hichsﬁ'&éhis errgogi ment |s a single letter \{V Not e t hat
FIG 1 corresponddPoddht $:9P ok measiredsspertrah nagpertiessf anaghiylanarange 20 1 in
FIG 2, whichypioSesBé@\WRelifg@ somewhat snaller scale than FIG 1. Article 10
al so includes an optional adhesive |ayer 20, which preferably conprises a
conventi onal presdiGel8énstapk of adieséd/gefitBifledivity af 4 partiatilay &layge an
conprise a heat-activated adhesive or other suitable adhesive. Adhesive

| ayer 20 seculPBluoRgscenficol@pd- 10 to an optional substrate 22. If desired,
substra 22 can f ] i : i upon the
intende%:l(?use of thIgrﬂzger??‘%F%q%é&gﬁég?%%ggggn%gﬁe Iﬁlﬁgglg H%brrpri se a w de
variety of different articles, such as a docunent, sheet of paper, rigid
or flexible sign backing, or rigid or flexible window material if sone
illumnation is desired=f¥ DEEIRE hedHystyatize Embodignentes ext ent any
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light is transmt r : i [ . rShisf:t b-ng .film 12 and
i ndicia 14, such 3%19]?{%?‘6 chlzlglﬁlc%e aiglglgl? %%{:dlglgﬁ%élggg%& olizf315]’8s'flghfllgolr4 (see
specul arly, Gt 2pdispostt Behiby tieuilat 12481 viewabld G he 6BA00 B 16K01/ 21288
The color shifting film 12 has the property of transmtti ng di fferent

¢

wavel enbt hs @GPV inggnd/of ihenipgiprogeomsriaan dihe indiein 1 igmeds wppfefes on the
film defined by at least a first colored portion 16 and a second colored portion 18. As

shown best in FIGS. 1 and 2, portions 16,18 are patterned in complementary
fashion so as to define the indicia 14, which in this embodiment is a single letter
“W?”. Note that FIG. 1 corresponds roughly to a sectional view taken along axis 1-

20 1 in FIG. 2, which is drawn to a somewhat smaller scale than FIG. 1. Article 10
also includes an optional adhesive layer 20, which preferably comprises a
conventional pressure-sensitive adhesive (PSA), but alternatively can comprise a
heat-activated adhesive or other suitable adhesive. Adhesive layer 20 secures the
article 10 to an optional substrate 22. If desired, substrate 22 can form part of the

25 article 10. Depending upon the intended use of the article 10, substrate 22 can
itself comprise a wide variety of different articles, such as a document, sheet of
paper, rigid or flexible sign backing, or rigid or flexible window material if some
illumination is desired from the back of article 10. To the extent any light is
transmitted through the combination of color shifting film 12 and indicia 14, such

30 ‘ light can be absorbed, reflected diffusely or specularly, or transmitted by substrate
22.



The transm ssion properties may al so be pol arizati on dependent, even at
normal incidence. In this regard, film12 can be a polarizer, a mrror, or
a mrror Wewie2s6 substantial polarizing properties. Pref@crasof/2128% 12
have a nultitude of alternating polyner |ayers arranged into a nultitude
of unit cells, each unit cell effective to reflect light at a wavel ength

twice the optical thicklessifidie Skch2 Hay the pRperty S0 insnhithingsdigraRnbe made by
co-extrusion of two or nore polyners formng an interl eaved stream of

mat eri al s. Theaneheadtighlereuinrtion efthe pecls a@é@g&@ﬁpplyxg@wrnﬁh@@hand 10
oriented by ﬁeeﬁ‘ﬁghpglo %rgﬁérﬁ 4%@? e]fsg 'bgﬁf)ﬁn Xt% for&’n 61@ fvlal%l’] attsrﬁ)g[%fjlol yITer s

refl ective polarizer era

i s capabl e ofinsidegden-Th ﬂﬁblf»‘@drd lﬁﬂlﬁﬂﬁrdaﬂgéﬁfp@laﬁﬁeﬂ B@ﬁlrlbh%rlaﬂﬂhﬁﬁﬁaﬁﬁ
refracti on change on stretching. The unit cells, which can each i ncI ude

two, three, ofubsigntéealipalerizingnappeBes Mseferrag &ins 12have amiuliindsof aétlematlag r anged

to have an opt| cal thickness .qgr.adie t hi.cknes ilm15
12 so that a BeIAP; l\a}%eir§,arvrma%geed tgc?tr?léiltlﬁﬁﬁgu?lt ngfsl S?ﬁhl Hht ilﬁ%%e):tl‘fe tor ef | ect ed
by the fil mreRestnigar steswfeldndeh fatd @6 lobakal B@BKheas 6f irhenitedilt Qudlerei n as
band edges- spectral transitions fromhigh reflectivity (low transm ssion)

to low reflec lmﬂqaybe(mﬂdgHPYtCDaﬁXﬁWIQQ|06h7y0 ermoreqml)arec@zforrmng s iméravéchown t o
tailor the thickne r ofi | t he u ceI t o.shar pen_.the band edges.
These and ot H&F alélsogsé’&ﬁ?’l%? ?aéb?oee HB&?Sltrﬁ efstulbﬁeé]uFﬁtfmug’F@ H‘gscri bed
in one @p mr&&ied%y%treﬁﬁr%ﬁm&@ﬁly@r‘tﬁ%aﬂy % f()ﬁﬁ@zﬁfinﬁlted r@filec}we BolQ2dbr 455

(O Neill et al.); tent "Application No. 09/006,591 entitled
" Col or Shi ft iergniFiok.nPrefassblyy atdeasabne) of the pelgmeemis ca;&,blel(ﬂ%alﬂ?aﬂmednce is

also made tqg.U..S. Paten S.. 9, 3 renk et a ei ssue as Re.
34,605) and BIeSBRRESYSQ %ﬁgﬁﬁémgf %r‘iéﬁcdg’nd Ry SHﬁEA‘B%g fﬁheﬂmﬁép havi ng
nore than twoggieh caféach Geahad t%\)be'ﬂﬁe@%g{rﬁf're %Kﬁd}%ﬁwl FOHE {:
material s. Conventional inorganic multilayer fi or exa e by
vacuum deposilsd arangéd tolmavienoogacdl chidkrelse gtadient mabsrthatldckaespudithe filohy in a
rrultitu a on_a glass or ofher |tables stra r alternating
| ayers i noﬁg%’r#‘ WP@P’F&I‘? © éﬂ%‘f”&i‘&éﬂ. cHertimeree b)slééef}eéfe %Y the S, Pat ent
NOS. 5, 440, 44finf S5 BHic b the rHdoforPi 90 Mo § 010, 751
(Shaw et al.))-can al soebe ucég gsotﬁ col ?fel ng %Pﬁ%g Conpared to
t hese alt er nadpestenl nmhmhbmﬁomf}ngmmqnmﬂye(tdvedanmhgmrto do irdftestiviescri bed in
t he precedin Pg%r a r a ?ve the add d bhenefit of 4 WD 02/ 066266
PCT/ USO1/ -2 12%§ ssmn Or vice versa. IS also known to tailor the thickness profile of
the unit cells to sharpen the band edges. These and other aspects of suitable color
20 shifting films are described in one or more of U.S. Patent Nos. 5,882,774 (Jonza et
al.); 6,024,455 (O’Neill et al.); and U.S. Patent Application No. 09/006,591 ’
entitled “Color Shifting Film” (Weber et al.), filed Jan. 13, 1998. Reference is also
made to U.S. Patent Nos. 5,103,337 (Schrenk et al.) (reissued as Re. 34,605) and
5,360,659 (Arends et al.) for discussions of unit cells having more than two
25 individual layers and/or more than two unique polymer materials.
Conventional inorganic multilayer films—made for example by vacuum
deposition of two inorganic dielectric materials sequentially in a multitude of layers
on a glass or other suitable substrate, or alternating layers of inorganic materials
and organic polymers (see, e.g., U.S. Patent Nos. 5,440,446 (Shaw et al.),
30 5,877,895 (Shaw et al.), and 6,010,751 (Shaw et al.))—can also be used as the

color shifting film 12. Compared to these alternative multilayer films, preferred

polymeric films described in the preceding paragraph have the added benefit of
4



being able to maintain the integrity of their band edges over substantially
all incidence angles and regardl ess of polarization of |ight, by

cont rol | iwg okles2emt - of - pl ane (z-index) index of refracti @eeTafSoael2sxent

| ayers within the film Preferably, the difference Anz in index of
refraction along the z-axis of adjacent polymer layers 5 within a unit cell

is less than béigg 4B tommmintain ehe idicdefier eMBer band digepbrdieubdtadthgybill m (i.e.,
Anx or Any) between such adjacent |ayers, nore preferably |ess than 0.5 or
0.2 times sudpidesee anglesiand pegardessodpelagiaticaraiieht, byreneaking thepusoéf er abl y
be substanti - . S i tions hel intain t shape .of the

band edge ev<—:'Ir?11 Eﬂ%(széﬁ ﬁée%() r%‘?ﬁg(eoc;eftr?%%qﬁér?g @ﬁ?ﬁt gayfeﬁc’ V\V/\lla}\l/lglt en%ﬁh’ %’3 e&%‘ﬁ%r wth

changi ng i nci e agerang!/f, id hdsk beRfeefisEaBRNde Ma88f z!tdffaéeﬁt PirghecIal Qs
saturation over a wide range of incidence angles. Suifable filns are
avai | abl & fr owitiiaCowtozehlyis {8 tharadle makinnme swiea diffiSe)ce intlbeplanene thiefingnat i on

3MIM Radi ant Light Film_ Coextruded_ pol ric filns se | gyers are not
ori ent ed, and&fsh x G Aty )s%%’?%ﬁuF]éﬁﬂJﬁc?%g%’FﬁpW@r‘? Wefewéiqsf 00502 can

al so be used : it i i scri bed, for
exanple, in Ut].(n%l.;'s gﬁ%ﬁéﬁ% ‘%o{“sfﬁﬂé’%‘%??%ei‘é‘ﬁ f%lceh?éér? &Igjfih Iél}sé) ?Ef%aﬁgg%% (W1 cox
et al.), and supSthfitidBAetcCobhee cendiibnghelpltiriritiin slic shapooithepand eédye elbni s

patterned to formthe foreground of a letter "W, and is disposed behind
col or shifti iy the Tefleqson byndleshifisdnevelengt ps splor with chapgips incidrnenandavey
i nf or mat jon - Al 9 o t I includes a
o oeidn cifich 68RO RAA] oo B ko BRE WA AlaZBr bR

pi gnent, dye, amgtesoiShitabls Hhsib arecaitible aohi 3MtA@Rpely (St PatiaMigtestREUSAY
inpart hue or chroma to an article. The term"fluorescent” refers to the
property of e#fidef theglesigngtan B Radigah/ebinlm. (or band of wavel engths) as a

result of the abso(rggtg%%v\%@f o%%ﬂéglﬂsz@giﬁg&%e&%ngﬁélrﬁen&é'd%r? ghlflg(arsehorter)

wavel engt h (or ban vel eng range of emtted

fluorescent |dubtantidlyriedtesgieth fefradtiedndetasalonbe Bawddor theablopkhitthe absor bed
light is referred to as an excitation band. Bﬁ/}sproper sel ection of
1S

f1uoreséent cibrueh fHms acxfeseribed. fior axgmpla, i UlS. Hatent Nos.B3e8Mm29si on band

be subst ag | j e ough- the col ifting fyl '
angl os. bt CoBR Y R B b T DR B e SRS bl m (A

t herefore bl ocked fThefirstQolReChortien tlBes SyRrdd ta forabERMYREJoull oPh Nifer angl es.
Additionally or alternatively, if a highly directional [ight source is

used, |ight i nWtimadaxdispeseddehivgsalos shiftbe linotke@ther lajiers, sgabiln@rt he
fluorescent C&Ja}%s%“ﬁicl?%o%%%ntaoprggt?&n a%l 1éllsto &h %rr}ljp}a eecﬂ ﬁn%o%‘tgu?tly, portion 16

20 includes a fluorescent colorant. The term “colorant” as used herein means any
pigment, dye, or other substance or combination of substances used to impart hue
or chroma to an article. The term “fluorescent” refers to the property of emitting
light at one wavelength (or band of wavelengths) as a result of the absorption of
light at a different (and typically shorter) wavelength (or band of wavelengths).

25 The wavelength range of emitted fluorescent light is referred to as an emission
band; that of the absorbed light 1s referred to as an excitation band. By proper
selection of fluorescent colorant and color shifting film, light in the emission band
can be substantially transmitted through the color shifting film at some angles, but
substantially reflected by the color shifting film (and therefore blocked from

30 reaching the eye of an observer) at other angles. Additionally or alternatively, if a
highly directional light source is used, light in the excitation band can be blocked

from reaching the fluorescent colorant at some angles but transmitted to the

5



5 WD 02/ 066266 PCT/US01/21288 fluorescent colorant at other angles. Arrows
24,26 shown in FIG 1 represent a nornmal-incidence view ng angle and an
obl i que wWvewegs2emgl e respectively. At one of these angl esT/usol/arsshi fting
film1l2 transmts the fluorescent em ssion of first colored portion 16,
yielding a bright "W (FIG 2). At the other angle, color 5 shifting film

12 substanti afidgteRbMoTorhhtdd btheNadd)Es. €r&Hs 2N20 8RSy S KICAY rbfi€sentd | S

relatively dark (FIG 3). The precedi ng di scussion of course assunes that
the fl uor escemrmebinsidsnee vmwntgﬁngbe@dqublhqne wewirg ariglerespecheclgx ditvad by

absorption of int 0 band. excitation

Sohteved 1 n @it ersBs. Sy SalbEhlT i3 b B Mo Fb Al et ida i on. 11
sone appl i catdored pertidhaBl %bﬁl@ﬁg - OfFIGE 9NLAL the S8REARIERoforom behi nd
the article 10. In those cases excitation |light passes t hrough the col or

shi fting5fil mhifinpdéfimrle substehtialky Mw%ﬂlgbmdh@dnﬁenomb@nd $6thaSheE Weois or

shifting filns, .12 c ectively transmt the excitation light only for
sone directi orﬁLatléS%lyf]gqi&&{}d@nce and/ or only for sone polarizations. Such
sel ective transm S%@Bré&%dm@&%ahﬁidm doh&@tass%%{bsl?ﬁat‘t'l%eﬂludr@sc@nt%@?&hﬁl ihzed

procedure to interrogate the article: one Iight beam having the
appropri at e awierbdpodiod/16ris plake 4o be etdited bprabmpmmresf ]nglt iafheexcitatiod Wit h

anot her |ight beam not havi ng thos perties, e visual response
(fl uorescent @ﬁﬁsgpahewtap%gaq%q ‘gfn anugpér Véayé §%?\¢3’t&"@ﬁné%l e) is

20 noni §@r ed. mélngg({%g,glcgt%r%/ the application nmay be one in which the
article 10 is expo ight inmpinging on its front surface from
substantially all mmmammatlmlmdigﬂﬁéMamsunﬂbfa‘fghtisg‘eneratédifmrﬁ ypi cal
of fice envirgnnents-in whjch case a suff|C|e am)un Ilght in the

excitation bahndfhaarisls HYy IoriBosgspsessirisation | msa?s Bihesaletr i zat i on
16.
properti es, V!hhhﬂgm %hﬂﬁ;%f%g&f;&gg%ggpgt%ci&y@f)&%ﬁ nge sbﬁle%%wr[agltf@g%ﬁmﬁ‘gm

Q her col or ng f tivety transmt excl

for substantiiddan edfebtmaflya’andnaaﬂte excintiba lighn gelyddr soned diesadensofgl es and/ or
pol arizations. For those fi a conparatively greater anmpunt of anbient
light Wl p‘&%’éieli‘%raé‘d@ﬁ OtlHef%mrBff p%lﬁmatqon@ $Wﬁ%ﬁeﬁ9ﬂm BeRHSHOmPh ght er

o eSEe ARl DR AAR S RS ABHOE il by gD 2,
cases any nat@ieilghs bedm khwing tHesapgidppi@atemigular and/or polarization properties is
alternated with another light beam not having those properties, and the visual
response (fluorescent emission or lack thereof at a suitable observation angle) is
20 monitored. Alternatively, the application may be one in which the article 10 is
exposed to light impinging on its front surface from substantially all angles and
polarizations—such as is found in typical office environments—in which case a
sufficient amount of light in the excitation band, and having the appropriate
angular and/or polarization properties, will be present to produce fluorescence in
25 the portion 16. Other color shifting films 12 can effectively transmit excitation
light for substantially all or at least a wide range of incidence angles and/or
polarizations. For those films, a comparatively greater amount of ambient light
will pass through the color shifting film to produce a brighter fluorescent emission.
- In some applications a source of light, such as a backlight or other lamp, is
30 employed behind the article 10. In those cases any materials or elements disposed

behind portion 16 are simply selected to have an aggregate transmission for light in



behind portion 16 are sinply selected to have an aggregate transm ssion for
light in 6 WD 02/066266 PCT/ USO01/21288 the excitation band sufficient to
produce tWe odeedzned fl uorescent effect in portion 16. ArPCEIUSOLD1288 SO

i ncl udes second col ored portion 18 di sposed behind color shifting film 12.
As shown in FIG 1, portion 18 can be patterned in a 5 conpl enentary
fashion to pahtepitalibn bAhd SifAciEME lpYoduce thesdedidéd Bidrisceht effeRbf metion | ng,
only one of portions 16,18 can be patterned, and the other portion can be
unpatterned. 1, that case the unpatterned portion can for instance be
printed in a continugus,l.ayer .to caver. the patter .porti,on. N _sonme

pl aces and to exte 181829 \ﬁzséﬁnﬂggﬁssse%qndtﬁggorf)(gﬁggr%ﬁgg%ﬁ) g%?do%eﬂllnr? St Her

pl aces. | n angiffas firanef acd Mmbividn FIGappoaams daiepatté@edada porti on can be
printed on top of the continuous unpatterned portion and the resulting

conbi nat$ on |cmiperedanydaghiomtorpertiws 6. pAliemativebhiforsimpbeity ok hi fting film
12. In still another .apprpach t.he patterged portion can. he rinted to the
back side of ngfﬁgwgé’ﬁ&‘cﬁeﬁé pPFRW]S _tlgﬂg_c?ﬂge Bﬁtbeé??(fe:fﬂ%ﬁlep%ﬁ ip_(?ﬁloc?an
sinply be posighieragattehéd)dntiaascafib uRgHtieRitd poRIDAALIfONAktakQAd fithted
processes can 15 be used to apply the colored portion(s) to the film12,

i ncl udi ng wi tiheuwontinmiusadayeoto cdveethegatipmed pprtiontin sgne plebesi apdds extend t he
article includes an unpatterned adhesive layer 20, such |ayer.can replace
The f1rst or EENERPAEIG HAPGrER SRGoRn P plapr i PO AR I B or
and/or j@pon- fdrgﬁ%a%ﬁ,ctﬁe 2 GhQ FHisn 8 BPPARA bldp ofhe AhtRNOW urpaiEh&d. 1
and 2, portion 18 for a background for the indicia. Inportantly, portion
18 i s subst antdradn yndihe rédultompeodmationianinated tpor vtherwidSpldomibehnslt pr oduce

fluorescent em ssion naticeahle to an ordi nary observer when exposed to
expect ed |igm01?r§@gﬂgg21i}}ll hg"‘ ﬁ%}ﬁ it ?répp@ﬁgli‘ﬁ@élaﬁ%‘ﬁ?g??ﬁqoﬁéﬁ e, the
prgment s, dygsed A6 th€ LHIBF oIl bkt RRhbAR A o ehect ed to
yield a perc |vet?f”26§ﬁ%8?%{r£t{:at ies suﬁﬂs]t aﬁﬁg‘{?%ﬂ?’he gama asﬁ{rﬁ% col or of
col ored portigmplythe Bisittoned btlend than chrebinstiore dlae chtienat oodtinggtrodzsteseemn t he
f k f th i _ndi ci j ew I h
el pi g Sonc et WERES P Bl REpetnlsa{o e B annAgIBr CBRUTEHIPE
constructions Lg: N ¢ . tion 18 or having fluorescent indicia
printed onto %%a?gmgﬁ}fftg%gé%%@%urface of a different color.

If the article includes an unpatterned adhesive layer 20, such layer can

replace the first or second colored portions 16,18 by inclusion of fluorescent and/or
non-fluorescent colorants as appropriate.

20 As shown in FIGS. 1 and 2, portion 18 forms a background for the indicia.
Importantly, portion 18 is substantially non-fluorescent. That is, portion 18 does
not produce fluorescent emission noticeable to an ordinary observer when exposed
to expected light levels for the particular application. Furthermore, the pigments,
dyes, inks, or other colorants within portion 18 are selected to yield a perceived

25 color that is substantially the same as the color of colored portion 16. Such
selection helps reduce the contrast between the foreground and background of the
indicia at some viewing angles, thus helping conceal the indicia (see FIG. 3) at
such angles compared to constructions having no colored portion 18 or having
fluorescent indicia printed onto a white surface or a surface of a different 'color.

30 Preferably, the color of portions 16,18 are substantially the same when
viewed from the front side of color shifting film 12 at an angle at which the color

shifting film 12 blocks fluorescent emission from reaching the eye of the observer.
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30 Preferably, the color of portions 16,18 are substantially the sane when
viewed fromthe front side of color shifting film1l2 at an angle at which
t he col orwogbioéa2sérg fil m 12 bl ocks fl uorescent em ssion fPemuseaziz8hg t he
eye of the observer. 7 WO 02/066266 PCT/US01/21288 Under those
conditions, portion 16 will appear relatively dark conpared to view ng

angl es wher e WitRr tHos@ béndititi] patientl 6 emllSpp&i rélstivdlp idtk@omparciie vRxtignt non-
fluorescent colorants are also present in portion 16, they may contribute

to its appednslssahsre the boghtffupsescetienyssenis vioblgi fliodheextsntitonhot h porti ons
16, 18 are di S behi n olor shifting fil 2. 1t is, .preferred to

sel ect color sﬁg’g?sg‘%grcg ?oé%nss %8 ,a%'g st lgr%ﬁé?%gé’i%dgsl{l%ﬁnﬂ]? eE%IéS sane

(even though dppeirinde®rabloy anddritéties Somtaosh, f f er substantially) if viewed
through a clear transparent medi um (such color referred to as "inherent

color"),5e.g. if vitdwstiportionsd bdfiateldisprssd behinfl cpleg shifting filn 1ritist vi ewed
through a clear,.fi substituted far 1 olor shifting film112, or if
vi ewed from é’ﬂ%ﬁ?’ére(i\ﬁ See?je" SAPTSHE P 0’%?@”%&53?%%6&@50 sb‘bs@?tlfgly(fh? T di f f er ent

substrate. FC{EV@_@PQﬁBiPé}ﬁmeil?%lE‘tiMﬂgfhﬂ{é%s AR dierQaBRMtafY ) ¥ vieFanN8Ruehd
portion 16 can include an orange tluorescent colorant.” As anot her  exanpl e,

bot h porti onslesatrabspacss sretliva (syclycaenreferceddons i‘mherkst ador”), . iléewed)r een
fluorescent colorant. If the.potrtions e colored.in.this way,.their

appear ance Wlf?qm 5?%1“?9&]85?}?@"%@81 %O\Y/g‘g}%?‘iﬁ W@ﬁrﬁ@\ﬁéﬁSt_{tﬂﬁng@rh t he
col or st fti Rge £dibMAkingHilmAYbLifAkicWdll £onBEVEM L costite thé gemfohé Bup! ocks
the fluorescent emssion, to help conceal the indicia™at such angles. If

desi red, the bycide aito hdifégemusnbsteie Fackgnplenbotb gortms cevbe saentigyrti on 16

can formthe backgrqund. and por.tion 18 can formthe foreground of the
indicia. 20 Oé?%g‘nglpﬁ‘éﬂoé‘s]cﬁe‘%f“ ﬂP‘g?%{h?@ng LPIESSeRCOlRIp- dRticte t han

non-f | uor escee&hmgg, 86@Hodtiorsteah Be deshiia) ﬁe&paﬂaﬁgn?oﬂ@&dn%gqggagéex. of

portion 16 tha portion 18. n many “cases t or egroun articul ar
i ndi ci a takedluppescegsohirad. ffthapoitens beckipredimdthisMays theimappeargneeagigls it s

preferr that portion 16 be used as the foreground of the indicia. 25
Port | on?§6, dyeifallyalsq bs Wﬁ%@raﬂﬁpi"@wqdﬁwg thecrolonsbiiag 8l ahrynent |

1Ly, BRSBTS LSBT e S oo
t he fl uor escewhceal the indicia at such angles.
If desired, the role of foreground and background can be reversed: portion
16 can form the background and portion 18 can form the foreground of the indicia.

20 Since fluorescent colorants tend to be more expensive than non-fluorescent
colorants, it is desirable to use a smaller quantity of portion 16 than of portion 18.
In many cases the foreground of particular indicia takes up less area than the
background. Thus, in many cases it is preferred that portion 16 be used as the
foreground of the indicia.

25 Portion 16, even if it includes a brightly colored fluorescent pigment, will
in many cases appear relatively dark in certain geometries—such as an observation
angle at which the color shifting film 12 substantially blocks the fluorescent
emission, or where the color shifting film substantially blocks light in the
excitation band from a directional light source. In such cases portion 18 may well

30 be designed to have an inherent color such as dark brown or black that is

substantially different than the inherent color of portion 16, which may for example

be green, orange, or red. Yet, the portions 16, 18 can still have a similar apparent
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em ssion, or where the color shifting filmsubstantially blocks light in
the excitation band froma directional |ight source. In such cases portion
18 may weWwD 028652b€ desi gned to have an inherent col or sucirCagsdazksbr own or
bl ack that is substantially different than the inherent color of portion
16, which may for exanple be green, orange, or red. Yet, the portions 16,

18 can still dedstreviznSiiewddafrordpRafiemtofdiMA 202 66206 F¥ohddSete21R8%, col or
when viewed fromthe front of film 12 at the certain geonetries referred

to, thus helthislislringcengeat the indieipcnsdeed, porid 18yopy thsh begogitipnedehepe
posi tioned either I i fraon f film. 12 .1n ch.Gase t.he indicia
i wour st 19oEE xS BoREe el By G fiss et BofRERIIEauishe  of

the portions tg®kibsigind filwp 2 sindeelidast drieloMthepokdonsth&i8ng f u 15 baifd Eidgal i zed,
sinplified conposite graphs that depict spectral properties of the first

and secohd cdl2ered portions, and of the color shifting filmfor a
particul ar enbodi r- all,curves. s .. Lhe .x-axi.s represents, the
wavel ength of i gﬁfttés-i{‘%éa%Sh%ﬁag?%fflﬁ}éf%?wp?ﬂﬁe &t sth‘% ({egléffﬁ?cg% endi ng
10 roughly frRepdsh dfand Akt BRA sdebhd EoloRkd pHiansZand (TRAESEIBE shifiing fmest r al
transm ssion of color shifting film12 at normal incidence, and curve 50

(FIG 5) reprissieolar embodiments fos sl ourves shamnptiieixgards sepg¢sentsfthd nci dence.
These curves mayhe _far. articular polari.zation.qof light, of instead an
average over ‘4 ePeBS‘ihaqi{hz‘?g‘f fp‘dﬁg?no%?’fs?%%@”ﬁlﬁ‘%@}bq? IR %?Q?rg‘{lli‘gepr esent s
percent 4 r ansp,SSd W Y%z o Ifring film12
conpri sleés th(safa%ég# g??leéjd(f)tg}@ner |'cégnﬁlétsiol(gg/%?‘)%‘%}ﬁﬁ%ﬁlsgez ggrk:cggld above, then

t he specul ar traafhassionwifcyloathiingafili t2ihtatormaliatdegdd) andcurseb8T@DGi Bl |y 100%
m nus the percent transm ssion, since absorption.in the films is typically

much | ess t hdfPTesRNSfs transmisRanat 8R gPHeung seidpedencec fihgesscusvesJpgy by
represent th L . I W Lyl . t
intensity, i 13 oﬁ%b@ﬁ%ﬁl@él?@%aﬁ@ég‘f% rtf %{)ﬁlfg{e%g% %%érér(%egép‘}eé?:? ITI \bg%,gaﬁoglg'sur ed by
t hensel ves i For iesabsebg ¢hof-agis yepreehrpesdenf trinsenifsidnnfroh00%aunves. 32, 54,
the y-axis represents effective reflectivity in_arhitrary units. Curves
52,54 ake rodBheglor ulipgfdmy}% spmpaissethe prefeed polymgae multilaygidmsas t he

o on Lo Pk et s cne S L A 3 AL MR SR ect o T
curves 25 ar eubgiéntiaftityd0d%0minus bits exesit ragndsdadh, stee wbsorptien indkafiinded f or
ease of di cht}sf;?iice?llny much less than 1% for most wavelengths of interest. Curves 52 and 54
represent the effective reflectivity (reflectivity plus fluorescent intensity, if any) of
20 colored portions 16, 18 respectively, measured by themselves in the absence of any
color shifting film. For curves 52,54, the y-axis represents effective reflectivity in
arbitrary units. Curves 52,54 are roughly to scale with respect to each other,
insofar as the portion 16 having the fluorescent colorant is much brighter at certain
wavelengths than the other portion 18. However, the relative heights of the curves
25 are not intended to be exact, and all curves are idealized for ease of discussion.
At normal incidence (FIG. 4), the color shifting film 12 has a low
transmission in a reflectance band bounded by band edges 50a, 50b as shown.
Outside the reflectance band, the film has high transmission. At this geometry,
film 12 substantially blocks light associated with colored portions 16,18, except
30 near one side of curves 52,54. The small améunt of light that is transmitted has a
similar apparent color and intensity, and the result is a low contrast appearance as

depicted in FIG. 3.



At normal incidence (FIG 4), the color shifting film12 has a | ow

transm ssion in a reflectance band bounded by band edges 50a, 50b as shown.
Qut si de twe mebd2ect ance band, the film has high transm ssiPOm/USAL/21288 S
geonetry, film 12 substantially blocks Iight associated with col ored
portions 16,18, except 30 near one side of curves 52,54. The small anount

of light that is transibh kede BemcRlendd (FId35), e Rafl@hince BhR] ardEsdoMtensi ty,
and the result is a | ow contrast g&fearance as depicted in FIG 3. 9 WO

02/ 066266 PCThaudedee: pew labried:50a] g 301! kavershifisditelshnrter praveenghs—t he

refl ectance nd and associ at.ed n es, .qow | abel ed 50a'. and 50b’, have
it eu b o sniPee Rl BT et fiBheniite SERT bty enRBRERs AR in BRREREY
describe the .om@aﬁy'g&gnaﬂ@, fibhi forh baSdBlére@ Gortlong 16,1848 subBiagtiggoMet Iy,
light fromboth colored portions 16,18 is substantially 5 transmtted by

the filnb12. trmsmiiteshbibihe dilmnlds sthethighhlerightngse e hertuotestentgatoranhin porti on 16
however over powers refl ectance fro rtion 18 .whigh t.hu appears
dark in conpahQiigh ® BAECTREIFPOTEZX EecRT FRutPUHBR AT et TUS depi ot ed i n
FIG 2. FIG &pbss@k iﬂ%%{ﬂlpéﬁ%n. STHERE& 1 189 hg,cgwagteapgéﬁmefa@aeﬂ%m

incidence 10'simlar to FIG 4, but for a different enbodi nent” having
different firklG.dnd second colored portions 16,18, and a different col or

shifting film 12. §§ ve.60 repre ents.%%fe spectral . transm ssion of col or
Shifting fi1m 12 atiiod dn HFEE OBPESH PonEe BRER SO Rah Bo8RE 60,
Curves g, 64 LERLLRANE. Uheehf £EiVst Eﬁ%bcﬁﬁfehﬁ’hatvl){né &Sferdit B aSELaRPVE) of

colored portions 16, 18 respectively. The overall Spectral 15 distributions
of curves 62, &lorcépoamantl6dB8narddar diffotent soloRhifiingfthmri, Gitrve60 napkesentaci dence

the film12 sybstantjally bl ocks |ight associated with colore ortions

16, 18, exceptt%ﬁé%ﬁctr&hé : %Sl%@ﬂlwglf%@g, Bl 13 Enaral fuc ‘?ltg‘b‘g’epbght t hat
is transmtt [Fag) f i : the result
is alow coh@?gggﬁgggggggﬁgé as e%?%%g%h%%ﬁgpgfﬁgﬁﬁgg&@%¢wgg Fque angl e

observati on, discugsedEbowe)dt cofmetl paltjenH08 18 sespeptivatye dhamemalbspectnall ar cur ve

(not shown) shifted to shorter wavel engths by an anount dictated by the
angl e of> obsefi§EPIBPNS oftcugyes I6%é§tre%f8??é‘9%iﬁﬁllaé§91°’f%§ PRRQIE, 2t MPERA i Ssi 0N

curve subst angiabhy he ARETabdik@iiy bR BURVESSRePdith Gokhé fhroddi Oh

16,18, except near one side of curves 62,64. The small amount of light that is
transmitted has a similar apparent color and intensity, and the result is a low
contrast appearance asrdepicted in FIG. 3.

20 For oblique angle observation, curve 60 with band edge 60a is replaced
with a similar curve (not shown) shifted to shorter wavelengths by an amount
dictated by the angle of observation. At at least some angles, the shifted
transmission curve substantially transmits light from curves 62,64 to yield a high
contrast appearance with a bright foreground colored portion 16 as depicted in FIG.

25 2.

FIG. 7 is an idealized, simplified composite graph for normal incidence
similar to FIG. 6, but for still another embodiment having different first and second
colored portions 16,18, and a different color shifting film 12. Curve 70 represents
the spectral transmission of color shifting film 12 at normal incidence. Curve 70

30 includes band edge 70a. Curves 72,74 represent the effective reflectivity (as
discussed above) of colored portions 16, 18 respectively. The overall spectral

distributions of curves 72,74 represent similar colors. In this embodiment, at
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contrast appearance with a bright foreground colored portion 16 as depicted
in FIG 25 2. FIG 7 is an idealized, sinplified conposite graph for

nor mal i nwDdene®es simlar to FIG 6, but for still anot hePCardsod2izesmt
having different first and second colored portions 16,18, and a different
color shifting film12. Curve 70 represents the spectral transm ssion of

col or shifti ngrdal Mciiéned thB GiliBL sub&hERMG ransMity BghtGrod) ciuved TElestdand edge
70a. Curves 72,74 represent the effective reflectivity (as discussed

above) of colyeldd gh cordrast appearadeerwidip e brighicioregrornd colosedportispde s al

di stributions,of cur 2,7 epresent _simlar col . Jn this enmbodi nent,
2t 10 Vo 02/ SResEbn eyilest SRASHRT e BiedER & Bisabhy prnkedateors

subst anti al | Ysubk@@dllyt dedr AL bdchd® iEHAMBSh #dnsHisdiéh thydhduBthbvBibieont r ast
appearance with a bri'ght foreground colored portion 16 as depicted in FIG

2. Indeed, atspeoirural incidence the film 12 has the appearance of a
substantially clear. fi]m because it .has hi t.r.ansni ssi t hr qughout t he
Vs ble 5 spect r umFOEBPIBETE 0ROt SRV B8 R P and edge
70a is repl acgfih a‘é’hﬁiﬁ‘ar%uﬁe&(hb@ho%} VRREDRS stoReMRAv I cttls dnOnSdiak t er

wavel engt hs by an anount ictated by the angle of observation. At at |east

sonme angl es, dibmtedhiiyftheeangle pholsaivetiomnAc airlesst sarbs tuagles, did shifiddocks | i ght

associated with colored portions 1, 18, except .near one.side of curves
72,74. The snbPISTUSHRARRUIGT S ?f@ﬂ?alé’ﬁ%?gﬁsihghf PHA e@t“@@“}? ared PReNs oy

appar engq col °f6,f‘i§l@xj:é§ﬁ QB dn¥ i@ chV8s 7£54! Trhé Smal WAWunCHchpdbht RPPear ance

as depicted in FI'G I'n general, suitable articles 10 can I nclude
addi ti onal | ayasmigndhdseaimilaappateat cadoraamalintensit), end gkiréultigalow m 12 can

i nclude one or nore regions that have (geen 15 enbossed with heat and/or
pressure. TheCWHBYBREATIGi29 HePisied R EGirer t han non- enbossed nei ghbori ng

regi ons and t heref e t LSS} G J tures
that are bl ue-ohi f EoR ol ot Bae s e | Cenahdr a6 MRl ByeSahl Raales

non- enbossed Fagixample, tbler sritimgsanh Iegindnsudaond @krort hegidwy thatdfave bekdrci a i n

addition to the indjcia 14 di scussed above. As another exanple, the color
shifting®20 fembessed wih hejandion piseswar The emhosspdragions At Bemeribra poPat t er n

sui tabl e for grodus] AdenORKeNsib ANl MGLAY AR GedIRERRmiSIG aldges can be

used to further scur
reflection features that are blue-shifted relative to corresponding features of the

non-embossed regions. The embossed regions can take the form of indicia in
addition to the indicia 14 discussed above. As another example, the color shifting

20 film 12 can contain or carry a microstructured relief pattern suitable for producing
conventional holographic images. Such images can be used to further obscure the
indicia 14 at selected geometries. The relief pattern can be formed using known
holographic embossing techniques into a suitable skin layer or coating on top of the
color shifting film. The relief pattern can alternately be incorporated into a

25 separate transparent sheet that is laminated to the color shifting film. Reference is
made generally to U.S. Pat. 5,656,360 (Faykish et al.). Such a separate transparent
sheet is preferably polymeric for ease of manufacture and for article integrity over
operating temperature ranges. As yet another example, additional graphics,
symbols, or other indicia in addition to indicia 14 discussed above can be applied

30 to the article 10 by conventional printing onto color shifting film 12 or onto

additional layer(s) laminated to film 12.
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indicia 14 at selected geonetries. The relief pattern can be forned using
known hol ographi c enbossing techniques into a suitable skin |ayer or

coat i ng owotoepe@bé t he color shifting film The relief parCemusovanss
alternately be incorporated into a 25 separate transparent sheet that is

| am nated to the color shifting film Reference is mnade generally to U. S
Pat. 5, 656,3@aﬁfﬁgki sh et al.). Such a separate transparent sheet is
preferably polynmeric for ease of manufacture and for article integrity over
oper ati ng tenper at évrspreaerjaisve aldcly mtas spasitveiedarmgphefollgudng ¢ampdnegt aphi cs,

synbol s, or other. ingjicia i ddi t,i Indici.a 14 dj d.ab, b

A S i
film12 or ongfng AGteddeRNGhndayR (59 Nbasi3)ala@d id faphh) R} ddorelilpoy¥d:04;066266
PCT/ US01/ 21288 Exanple A representative article was constructed using the

fol | owi n§ comudreesvhventinel na-Buor8iveht erangeRad idye (or@wdednk, Fnade iaNBdaysiar col or
shifting film12; Seiko d fluorescent oran dye (dye No. 50 made in
Japan) for coarvélr%@ﬂe §8F"’c ?ég%i or @l?fﬁgi part’c%‘h'}?e e%ﬁ%fl)é’ﬁtd%ﬁe%/i‘”ﬁﬁer %}g’%&i{?y
orange/ red dyig,,§98 8RIGdE (Hesi g@tﬂe""b‘é@ﬁ’%&é)%fth@é@éﬂsﬁﬁ’hﬁ%ﬁ'ﬁﬁrﬁh BASF) for
colored portion 18. The diffeerent dyes were applied by and to one side

(desi gnat ed tdoeplérmekirydhshion offotrhe foegound hnd backgrdundmfiasingtokgbenent ary

fashion to forma foreground and ba ound of a single letter. "W,
substanti al | y s syipttadly a5 qemeiedin %(%1& e Pt ?\tgt(g) r(oa*}‘h’tffﬁ“"éw&i ve

| ayer 10,20 REREI ortion
18 or mbd ¢ nett AT, Ao} PariRR'h haint i and Bo A AR R
The resul ti ngfoesgaded offthd WA The dees vére tlaamchlloactdam doy eltel resultingsoagsis  of
about: 1.8 mls (45 m_ for the film12 by itself; 2

.0 ml 50
average for tfila wes Hepbleqndyad pp overall thyekpspohwbouigl- ﬂ??@%&g@.fﬁ%elog (60
f he f Il ! in th 5 .back d i . Th
Ui cknese of ERb1aPY Seethy PR EsEH pikitfes &7 rIREP Bk "lbet ant i a1y
opaque if vi efw%raﬂﬂllegibnsitaaaéﬁmﬂ@téfd ) bh @drh rof tnetiiheSius dReinahd i ¢l e was

pl aced back side down onto a sheet o Ite paper under ‘ordinary office
i1l um nasi on.badkgmound eaghxhsf hmthitleneks ofithe atricd dyesalasi suffiderid¢e render them

1 vorescence ups douect abl e Latheod he £l o shep e 8 bl end o the
transmtted by theg@lQfcle was placed back side down onto a sheet of white paper under
ordinary office illumination. When viewed from the front at normal incidence, no
fluorescence was detectable. Instead, the color seen was a blend of the reflected

20 color of the color shifting film itself and the color of light transmitted by the color
shifting film and reflected back through the film by the colored portions 16, 18.
Since the fluorescent dye and non-fluorescent dye have substantially similar base
colors, one sees only a slight contrast between the foreground letter “W” and the
background.

25 At highly oblique observation angles (about 60 degrees or higher from the
normal), the reflection band of the film 12 shifts sufficiently to make the
background (colored portion 16) appear very bright orange. Under these conditions
the foreground (colored portion 18) remained relatively dark in comparison to the
fluorescent background.

30 The transmission of a spare (uncoated) piece of the CM590 film was
measured using a Perkin Elmer Lambda 19 RSA-PE19S spectrometer. FIG. 8 plots
the measured percent transmission versus wavelength. Curve 80 was measured
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shifting filmand reflected back through the filmby the colored portions
16, 18. Since the fluorescent dye and non-fl uorescent dye have
subst ant iwbIlog/oed2né | ar base colors, one sees only a slightrcrarsoraess bet ween
the foreground letter "W and the background. 25 At highly oblique
observation angles (about 60 degrees or higher fromthe normal), the
reflection bagih ghpdidie-etilight dtdosmbf fnsidenteltb eheelin. Cludre BRKE at Q@r%gwrlfgr ound
(col ored portion 16) appear very bright orange. Under these conditions the
Ll

f oreground ( awlasized ligbt aridonpalglizeddighi fed lisht bngaylyipplagiged in hepiamsadi son to

the fluorescent, background.. The transpi ssjon of a..spa uncoat ed
ece of 1 re iongemeant etaationts & Felfe PRk A SouP Y fraiaaaesE
RSA- PE19S s pegtt dapit &fom fhk@orBaldififon.t N6t TBAGHT &6hdIE EISENS thd RASHAGHSI ON

versus wavel ength. Curve 80 was neasured 12 WO 02/ 066266 PCT/ US01/21288
wi th unpdl ar iteed ahd giet gomd manienince of ilkesher hand efgesf iHlm 9 Gudajemgasurgl an

b0l ar Lzed i h tsh prafe WM EsBa0 Tnindrien shetraro Briwetihane o
i nci dence r espgedd MiRdkediUye2TLRRD Fis We crklsiff 9hREmd (PR 3R tRoT Nal

direction. Note the wavelength shift of the reflection 5 band and the good
mai nt enance aodxcttiteonsdirad fobtha dyedfbstwddudrestre plottad agaresiselntk resmingg a

Perkin El mer Mdel LSB50 Luym nescence .Spectro tometer for. the orange

fl uorescent oéVb "?‘r%@{ﬁWBn‘éﬁ' h{g’lt? ﬁ’ét é‘ﬁi%%‘?aglﬁné’%‘gggﬁﬂsﬁﬁf’%%nl@?n M ¢ he
excitatien bafd,figfet tddforg exBlls WP iftl ieERsiBleSegbR! PhAdAInRSGRes ati ve
responsg@ (i ﬁﬂg?%?{ega%y uni te)s(S. SNotelthat tﬁe eefi@itati or% barll1 92 exists not
only in the ldndd datauisolthett thee@MSAO thilih sebdtartichdly wahsmitnltighttih éhevaxsitidion r egi on.

In conparing FIGS. 8 and 9 note also that th 90, filmsubstantially
transmts |i gifRdidh o nermal apglas prghat Bl Tizlss %A%Ploéﬁfﬁﬁ]é%m’é‘ﬂd’%&%e obl i que

angles. FIG _ )1 . . ed dye
ased i1 the deamiateeRn ARl b uit th M oBC WeBlARRE bl AL06Ghs
Spect ronet er @ptids Mod«fSDRODD Spegircmbeer Witlea yeflection ptobts Thé yragfsdpdetsi vity in
arbitra% units which are not to scale conpared to the arbitrary units

used i nl¥FI G roflectydyin abalsaryiuaie M Hrn Rt thseele eunpyes i the @EPIRY AHES er ence
to several emhgsl pRits thereof. It will be apparent to those skilled in
the art that many o

The present invention has now been described with reference to several
embodiments thereof. It will be apparent to those skilled in the art that many
changes can be made in the embodiments described without departing from the

20 scope of the invention. Thus, the scope of the present invention should not be
* limited to the preferred structures and methods described herein, but rather by the

broad scope of the claims which follow.
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changes can be made in the enbodi nents described w thout departing fromthe
20 scope of the invention. Thus, the scope of the present invention should
not be |woikeeh26@© t he preferred structures and net hods destrisSosei2Ber ei n,
but rather by the broad scope of the clains which follow 13 WD 02/ 066266
PCT/ US01/ 21288 What is clained is: 1. An article, conprising: a color
shifting fil myhandciande€isa di sposed behind the color shifting film 5
wherein the indicia includes at |east a first and second col ored portion of
subst anti al | yl-tfye agigle cewbosingnd arranged as a foreground and a background
of the indicia, wheiei ﬁiﬁ.he {i,rst colored portion includes a first

fl uorescent col ofant’d 1?%@ n%’e%lgnd colored portion is substantially

non-f | uorescent . jddicid dispasedbdhind tBe 0blof bidftgilmaher ei n the first o
fluorescent colorant has an em ssion band, and wherein the color shifting

film sub%tanti al Iwheptindhesindicamiopluded abheast a fitsyhnd sdcand edoredipogiamotband at a
first angle and substagnti al transmis light in th em ssion band at a
second angle. 15 3. ‘f’ﬁatégt[aiﬂ%?ilﬁh_@SBP%PE’FW‘%?“WE@F ﬁ%?rﬁ%roPP$§?d1%nd second
colored portion havep,QUbsiRAYRY indicid) FHATELHe U cotepMkisnestifdeem a front
surface of the color shifting filmat the first angle. 20 4. The article
of claim1, wherein finst fluoresterdndosat amtithe stamnddopoed patioh ssvsabstantially
substantially the sanme | or when viewed through a substantially clear
medi um 5. The arti cPEYOMOMEE Y 1, wherein at least the first col ored
portionigs printed on the color shifting film 25 6. The article of claim
1, wherein at | east the second colored portion is printed on the col or
shifting fil M. The aftieleaftlanhd, oheelmihm{ist fiMosasedm coloeant hasdn ewisgioed porti on
is also printed on the . o . - :

band, and wherein the color shifting film substantially blocks transmission of light

in the emission band at a first angle and substantially transmits light in the

emission band at a second angle.

15
3. The article of claim 2, wherein the first and second colored portion have
substantially the same color when viewed from a front surface of the color shifting

film at the first angle.

20 4. The article of claim 1, wherein the first and second colored portion have

substantially the same color when viewed through a substantially clear medium.

5. The article of claim 1, wherein at least the first colored portion is printed on the
color shifting film.

25
6. The article of claim 1, wherein at least the second colored portion is printed on

the color shifting film.
7. The article of claim 6, wherein the first colored portion is also printed on the -

30 color shifting film, and the second colored portion is printed substantially

continuously to extend over the first colored portion.

14



30 color shifting film and the second colored portion is printed
substantially continuously to extend over the first colored portion. 14 WO
02/ 066266WPB@O2/H&Z0d/ 21288 8. The article of claim1, furtRer/ESonpresi ng an
adhesive layer. 9. The article of claim8, wherein the adhesive |ayer is

di sposed to permt attachnment of the article to a substrate. 5 10. The
article of clai mesammevfelaﬁmtlhmr&@he@hy@slh%ameadm%na}@es one of the first
and second col ored portions. 11. The article of claiml, wherein the
foreground conprises the first colored 10 portion and the background
conprises the,s d po c a|n11 wherein
th(rarp backgrouﬁ% ?%rr%gf:%es {aﬁmgp he]fe%}:to 3r§}éﬁweelo¥%rll 18%?18‘83{%%6@6regr0und
conpri ses theysekaes cFohOsrdeicpOb hiatel 5 13. The article of claim1,

wherein the color shifting filmis selected fromthe group consisting of a
polarize? and a mirror. 14. The article of claim1, further conprising a

substantial ly. iff osed .behind the in i 20 15
The arti ci e oht ol iste of R VRGP BRREREREE cBfphats oF ah ety an
excitation Q@ﬂ@aﬁﬁyhdwﬁﬂ?b@mhge color shifting filmsubstantially bl ocks
transm ssion of light in the excitation band at a first angle and

substantially transmts |ight in the excitation band at a second angle. 25
16. The artic f c rising addi ti ona dICI f ormed by
2t 1 east - onellor Dieaiticle B girad. WhGHin fe yraapT SHer it et Sietbossed

region 9f t NeyfabPind MRbhighdurld dofiprled 1l QAR Rbfordd SIFREL. and pri nt ed

12. The article of claim 1, wherein the background comprises the first colored

portion and the foreground comprises the second colored portion.

15 13. The article of claim 1, wherein the color shifting film is selected from the

group consisting of a polarizer and a mirror.

14. The article of claim 1, further comprising a substantially white diffuse surface
disposed behind the indicia.

20
15. The article of claim 1, wherein the first fluorescent colorant has an excitation
band, and wherein the color shifting film substantially blocks transmission of light
in the excitation band at a first angle and substantially transmits light in the
excitation band at a second angle.

25

16. The article of claim 1, further comprising additional indicia formed by at least
one element selected from the group consisting of an embossed region of the color

shifting film, a holographic element, and printed information.

15



