WO 03/ 053313 PCT/ US02/ 40229 ABSORBENT ARTI CLE FI ELD OF THE | NVENTI ON The
i nvention provides an absorbent article having a nulti-tone signal of at

| east orwomalosa313 The effect of the nulti-tone signal creacegsazpeeception
of depth by a user viewi ng the topsheet surface of the absorbent article.
BACKGROUND OF THE I NVENTION Printing on or below the top surface of an
absorbent article is knowmn in the art. Printing to create a signal that
masks stains is also known. Overconming the problemof unsightly stain
during, for exanple, a wonman's nenstrual erl od has been disclosed. Wat
has not been disclosed or taughdBSORBENISARIICHE ti-toned printing to
create a signal that provides a perception of depth to an absorbent
article when the article is viewed from its top or view ng surface. By
creating a perception of depth within the absorbent article a wuser is
reassured prior to use and during use that fluid will be drawn deep inside
the product and away from a w&ﬂhe use of innovative

t opsheet materi seconda terl rbe I
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and parti cydeagdiyr. S%bteﬁfeﬁt Bﬁfﬂé‘ Raiti-1088 stnadb kles@b layp Bﬁfo dePthob @i wher
wonmen w th nore than adequate, if not excellent, pro ucts that absorb

menses andeWhgthétqpsh&tsm\ﬁwpoffmﬂnbaonhemm@ebody However, much of this
technology is often hidden and therefore not viewable. Wen seen,

absor bent conponents often do not readily or visually comunicate to a
user the existence of this enhanced technol ogy. The ability to comrunicate
to a consuner the existence of enhanced functioning of an absorbent
article is a prem um assetBACKGROIND 0 AHBRINVENTIOXNCce, the use of the
mul ti-toned signals has been created to begin to address the probl em of

such communi cati.on. This_ is especia so. since nostly all, of the, products
on the market tBUANAS N \ﬂbbﬁg)/"‘b%s% SF“@%?e %@Q%H? i%e 1STPR; 1 thyaH-
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unsightly stain during, for example, a woman’s menstrual period has been disclosed.

What has not been disclosed or taught is the use of multi-toned printing to create a signal
that provides a perception of depth to an absorbent article when the article is viewed from
its top or viewing surface. By creating a perception of depth within the absorbent article a
user is reassured prior to use and during use that fluid will be drawn deep inside the
product and away from a user’s body.

Through the use of innovative topsheet materials, secondary topsheet materials,
absorbent gelling materials and breathable backsheets, the technology in absorbent
articles, and particularly sanitary napkins, has drastically advanced to provide women
with more than adequate, if not excellent, products that absorb menses and other fluids
away from a woman’s body. However, much of this technology is often hidden and
therefore not viewable. When seen, absorbent components often do not readily or
visually communicate to a user the existence of this enhanced technology.

‘The ability to communicate to a consumer the existence of enhanced functioning
of an absorbent article is a premium asset to any absorbent article. Hence, the use of the
multi-toned signals has been created to begin to address the problem of such

communication. This is especially so since mostly all of the products on the market today



product's enhanced functioning power. The art is replete with exanpl es of
the use of a one-tone signal for such masking. Conmuni cating enhanced
functi oniwg oslsssaxt eri stics by creating the perception of pcagsbti4ozed hi n an
absorbent article is one unique and novel way to solve this problem that
prior to this reduction to practice has not been taught, suggested or

di scl osed by the prior art. Using nultiple tones (i.e., at least two) of a
color and/or multiple tones and nultiple colors together to create a
perception of depth can engender in a user the perceived belief of hetter
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the invention provides an absorbent article having an upper surface,
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t he gar ment. ﬂémng]gwétuple does (1. heatdaasks\m)eqf deilorgandrmeeiiple toies antlopalbiplst . An
absor bent c hayi n t.op surfgce ﬁ botto surface bhat i S gg hgio ned
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preferably, but not necessarily, has at |east two portions, i.e

col ored paisti ey dewed theomutibtone edngurati@nfroimhthe oxmévmmgd;urfpm of e a@mtbt:ﬂtte
non-col ored. portion are. viewabl.e fromthe vi ew ng surfac t opsheet.
The col or éﬁtl"g%rsilf’lbﬂerﬁ%m&tcop@%l@?g f%u dter weqrgfdhe s fﬂ%}hlﬁ second
shade. The first shade is positioned substantially w t h| n the second
shade. The second shade is different, either in |ightness, darkness,

and/or color, fromthe firsSUMMAMY UlRTHE INVENTIOMN operate to create a
perception of depth within the absorbent article by a user 2 WO 03/053313

PCT/ US02/ 40229
Accordingly, the invention provides an absorbent article having an upper surface,

a lower surface and a periphery comprising a topsheet having a bottom surface and a
viewing surface positioned opposite to the bottom surface. The viewing surface faces
upwardly towards the upper surface of the absorbent article. The absorbent article further
comprises a backsheet having a garment facing surface and a user facing surface
positioned oppositely to the garment facing surface, the backsheet being joined to the
topsheet.

An absorbent core having a top surface and a bottom surface that is positioned
opposite to the top surface. The absorbent core is positioned between the topsheet and the
backsheet. The viewing surface of the absorbent article preferably, but not necessarily,
has at least two portions, i.e., a colored portion and a non-colored portion. The colored
portion and the non-colored portion are viewable from the viewing surface of the
topsheet. The colored portion has at least two shades, a first shade and a second shade.
The first shade is positioned substantially within the second shade. The second shade is
different, either in lightness, darkness, and/or color, from the first shade. The multi-

shades operate to create a perception of depth within the absorbent article by a user



| ooki ng upon the view ng surface of the topsheet. In one enbodi ment herein,
the first shade of the color is darker than the second shade of the color.
Al ternatiwelog/osishe first shade is lighter than the seconecshsd®402Zhe col or
of the first shade and the second shade of the colored portion and the
non-col ored portion are neasured by refl ectance spectrophotoneter ASTM
standard test nethodology. Tristimulus L*, a*, b* values are neasured from
the view ng surface of the topsheet inboard of the absorbent article's
peri phery. These L*, a*, b* values are reported i .erng of the ClE 1976
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The B |5 TieraepLted Ty heoRE o e o RE Cotof RiiSpeadyea e, 11 %
(b*x - b*yhRld Fortidh HRYtHeBHRBRME] PHiBE SrelmeadurRll aBa fiYst P8t LREQEEHint)OI Nt S
1, 2 or 3. X and Y should never be the sane two points of neasurenent at

t he sane tihdre thitrdpoiot drethewbevdsg siface of e tdpsheetrivbered ohthegleophdsgrhden t he
first shad d,the nan-col.qred ortion i.s at least_ 6, The difference in
col or bet ERDIHANEUE Qi CHDE S Hobh BRSPS pdrd Poho) Sde TBer 3.5,
Pref er abl Yy DtheSefiBh&{ of iR HRbBEREROHdr QRahAIRIGS fr§tPBint§PREsuriP L 0 about
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i nvention.

The difference in color (i.e., E*) between the first shade and the second shade
should be at least 3.5. The E¥* is calculated by the formula AE*= [(L*x. — L*¢)* + (a*x.
—a*¢)? + (b*x — b*y)*]*2. X may represent points 1,2 or 3. Y may represent points 1, 2
or 3. X and Y should never be the same two points of measurement at the same time. In
other words, X Y. The difference in color between the first shade and the non-colored
portion is at least 6. The difference in color between the second shade and the non-
colored portion is at least 3.5. Preferably, the size of the colored portion ranges from
about 5% to about 100% of the viewing surface of the topsheet. Also preferably, the first
shade of the colored portion is positioned substantially centrally in relation to the second
shade of the colored portion. However, so long as the shades are in proper spatial
relationship to one-another such that the depth perception phenomena is created, any
suitable positioning of the shades is suitable and foreseeable by one of skill in the art and

are therefore acknowledged as suitable alternative embodiments of the invention.



3 WO 03/053313 PCT/ US02/ 40229 | n one enbodi ment herein, the col ored
portion may be an insert positioned between the topsheet and the absorbent
core. | n woeBlssienbodi nent, the colored portion forns aPgarsoviozehe
topsheet. In yet another enbodi nent herein, the colored portion forns a
part of the absorbent core whereby the colored portion is viewable fromthe
viewing surface of the topsheet. Alternatively, the colored portion may be
a multi-layered insert positioned beneath the topsheet. Any topsheet
material that allows fhe coloredigortion to.be readily seen fromthe
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viewable from the viewing surface of the topsheet and has at least two shades, a first

shade and a second shade. The first shade is positioned substantially within the second

shade, the second shade being different from the first shade. The at least two shades

operate to create a perception of depth within the absorbent article by a user looking upon

the viewing surface of the topsheet.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present invention,
it is believed that the invention will be better understood from the following descriptions
which are taken in conjunction with the accompanying drawings in which like
designations are used to designate substantially identical elements, and in which:

FIG. 1 is a perspective drawing of the absorbent article;

FIG. 2 is a planar view of the absorbent article of FIG. 1;

FIG. 3 is a planar view of an alternative embodiment of FIG. 1; and



WO 03/ 053313 PCT/ US02/ 40229 FIG 4 is a planar view of the proper testing
formof the absorbent article of FIG 1. DETAILED DESCRI PTI ON OF THE

| NVENTI ONVOAbB®sasbent articles” as referred to herein are pCrTrEso/dog2sani tary
napkins, pantiliners, or incontinence pads that are worn in the crotch
region of an undergarnent. It is even conceivable that baby diapers, adult
i nconti nence di apers, and human waste managenent devices benefit fromthe
present invention even though they are conventionally not worn in
conjunction with an undergarment. The term color' as referred rein

i ncl ude any pr iFlfar§ icoplapar view. of thiproger tsptinaciormpefdhe gsgebeny pic ° nge,
yel l ow, green, and indigo as mell as any declination thereof or nlxture
thereof. The term “non-color' or “non-colored refers to the col or white
which is further defined as those colors having an L* val ue of at |east
90, an a* value equal to O 2 and a b* val ue ecual to 0 + 2. The term

“di sposable' is used DEA Pad O3 i1 that are not

intended to b t d
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environnental ly conpatible manner). Non-limting exanples of panty liners
and sani t aonceinapld that dbiychapess; adult preowiickede mapmsaarmhmm wase siapagdmeriat

oper at es to create _depth erce tion includ manuf ac

Procter &Jesifs enel p hgfpr?ﬁe CPHeTOR, eV@fﬁ%&? E%h%( AT 10‘&?3?%?‘%.%05%
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4, 463, 04\51%?%%{1%“1%%@%{%0%%Y8 Utrathin Sl ender Maxi with Wngs
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provi des a pers ectlve vi ew of the absorbent article 10. FIG 2 provides a
2, and a b* value equal to 0 + 2.

The term ‘disposable’ is used herein to describe absorbent articles that are not
intended to be launched or otherwise restored or reused as absorbent articles (i.e., they are
intended to be discarded after a single use and, preferably to be recycled, composted or
otherwise disposed of in an environmentally compatible manner).

Non-limiting examples of panty liners and sanitary napkins which may be
provided with a multi-tone signal that operates to create depth perception include those
manufactured by The Procter & Gamble Company of Cincinnati, Ohio as: ALWAYS®
Pantiliners with DriWeave® manufactured according to U.S. Patent Nos. 4,324,246,
4,463,045; and 6,004,893; ALWAYS® Ultrathin Slender Maxi with Wings manufactured
according to U.S. Patent Nos. 4,342,314, 4,463,045, 4,556,146, B1 4,589,876, 4,687,478,
4,950,264, 5,009,653, 5,267,992, and Re. 32,649; ALWAYS® Regular Maxi; ALWAYS
® Ultra Maxi with Wings; ALWAYS® Maxi with Wings; ALWAYS® Ultra Long Maxi
with Wings; ALWAYS® Long Super Maxi with Wings; and ALWAYS® Overnight
Maxi with Wings, each aforesaid publication being incorporated by reference herein.

FIG. 1 provides a perspective view of the absorbent article 10. FIG. 2 provides a
planar view of the absorbent article of FIG. 1. The absorbent article 10 herein has an
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pl anar view of the absorbent article of FIG 1. The absorbent article 10
herein has an 5 WD 03/053313 PCT/ US02/ 40229 upper surface 13, a | ower
surface 1WO(mos333ken) and a periphery 12 conprising a top®a#disoz/2B2havi ng a
bottom surface 27 (not shown) and a view ng surface 28 positioned opposite
to the bottom surface 27. The view ng surface 28 faces upwardly towards the
upper surface 13 of the absorbent article 10. The absorbent article 10
further conprises a backsheet 15 (not shown) having a garnent facing
surface 16 (not shown) and a user  faci surfac% 17 (not shovvne? ﬁ%s{ti oned
e BFITS

opposi t el YPRes stufecegds Al errsHERSRyl 4Pt sfer) At 2 PP eyl ARaRERIsIE j oi ned
to the t j i : t
core 20 nasiagby #Boud Bt IR0 PERE SRl ShE e Hivng AERTRE RERORN BRSO

i s positi eed beppasutiecd 27t Tie diepiguufface2 Pfhces iiverdlysowids theapper 20 i s
positi oned between the topsheet 25 and the backsheet 15. In the enbodi nent

shown in Fuace 13tof ghepghsersnipartieletlOc The absopbant ggticleekl CHRATHAs, i.e., a

col ored portion and, a n-¢ol o OF 1. | j.on 40 and
he non- erahea paRt e BoR e SEaRsBrhtip it MiRefe g ihPIMLSE F The
topsheet 2Ringlfi@facs 0¥ At dhdv@i)ioritioAld bisoshtly ke arktgatmenthadgsyrfaefibythat shade
42 and a second shade 44. Preferably, but not necessarily, and as is shown

in FIG 1padkskeetilf beingheaided apthe fonshedt 2Poned substantially within the

d shade 44, T. d 44 js diff t, e ‘ i ,
dar Kness.and! ge EBoghen ARG (s Fotupiieh gt afspgny e 2o bh SWERECD .
to creat9)g,PeheaRhi Affa 2068t ého\wzrg o id RRitRIASE bPgtite 8 theGbesifaca 20ser

| ooki ng upon the view ng surface of t'he topsheet 25. In one enbodi nent
her ei n, t ke hbsoshens hae 042 poditieted betvodenrthé wpskack 2y andhthe beplshedddndn §wade 44

f th lor. Alt ti) , .the first d 2 i lLighter.th th d
Shade. 44 chadMGhTHRSIE dbareleur e 10Manbdeoshet hEobha 6~ or eat or
than two %QB%%ﬁaor&&m%&m BGokd ForGsH S0, ATIRESAGRY beRioAT40dRA: fdh-a user

| ooki ng upon the view ng surface 28 of the absorbent article 10. The col or
of the fi csbrahadiort20 aredri¢wabls fomnte sivadies tifaot 28 hEthedbpshed Aorkhicon 40

Spect 1 oph 8P BBUBFIOR IR BRAHIE 514 He0RoR org shed 42pad a0 ths. The L+,
a*, and b %ré@aﬂﬁ/,sb@tr ot %@e%éﬁ'}ﬁﬁ and as is shown in FIG. 1, the first shade 42 is positioned
substantially within the second shade 44. The second shade 44 is different, either in
lightness, darkness, and/or color, from the first shade 42. The multi- shades operate to
create a perception of depth within the absorbent article by a user looking upon the
viewing surface 28 of the topsheet 25. In one embodiment herein, the first shade 42 of the
color is darker than the second shade 44 of the color. Alternatively, the first shade 42 is
lighter than the second shade 44. The lightness and darkness of the shades, whether two
or greater than two shades, are configured to create a perception of depth by a user
looking upon the viewing surface 28 of the absorbent article 10.

The color of the first shade 42 and the second shade 44 of the colored portion 40
and the non-colored portion 50 are measured by the reflectance spectrophotometer
according to the colors’ L¥*, a*, and b* values. The L*, a*, and b* values are measured
from the viewing surface 28 of the topsheet 25 inboard of the absorbent article’s periphery
12. The color differences between the colored portion 40 and the non-colored portion 50
are measured at a first point 100, a second point 110, and a third point 120 on the viewing

surface 28 of the topsheet 25 inboard of the periphery 12 of the absorbent article 10.
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fromthe view ng surface 28 of the topsheet 25 inboard of the absorbent
article's periphery 12. The color differences between the col ored portion
40 and t hworssises ored portion 50 are neasured at a firstPCpaisa/4@09, a
second point 110, and a third point 120 on the viewing surface 28 of the
topsheet 25 inboard of the periphery 12 of the absorbent article 10. 6 WD
03/ 053313 PCT/ US02/ 40229 Preferably, each one of the points 100, 110, and
120 resides fully within the periphery 12 of the absorbent core 20. For

exanple, the first point 100 i.s neasured within_ the fir shade 42, the
second poiPrtferebly, pac §ﬁﬂ§d““P§ﬁp%]ﬂﬁemgﬁggﬁﬁﬂgﬁgggyﬁﬂﬁm%ﬂﬁFFﬂBh?ﬁﬂ?d
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is that the nd "Y' val ues ‘should not stemfromthe same neasured
poi nt on Uﬂre@/mplemmgomtﬂf &ow.3. i maylhrergesenhgoeinisded onfePeandh¥shoyld never

effectively no non-col ored_.portion 50 thin the co fines
measur erreﬂi’)F/ th tne FOPOIES of MeaRterar gf @efsﬁ%ﬁ/u@r E%P’Vr?{dsdﬁﬁ ﬁ]e%"'fe

spati al rg?éa%'tﬂﬁ%ooshﬁﬁ)est&% color(s é%lejff)%éd tf?é"tXWth‘Ym vhigs ﬂ%dtél?%(l&ﬁde; he

absor bent “core periphery (see The "difference in col of

bet ween t heidté 6Smheshatens & thooh atlshae Hedendo teakiecaldulatidimhdrein bethat the 685t 3. 5.
The difference in color between the first shade 42 and the non- col ored
portion 5@n§SYavalpessshould nofplemgfiemdhesiae mepsspdo onibe Heyig WEkehdshade
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t he col or ion ranges ron1a e VI ew ng

surface 2%&%&%&@@&%«3&#&’ vAbeshpu RS fsvalioyn a pdist diffesnt Bhwpegal42 of the
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The difference in color ( E*) between the first shade 42 and the second shade 44
should be at least 3.5. The difference in color between the first shade 42 and the non-
colored portion 50 is at least 6. The difference in color between the second shade 44 and
the non-colored portion 50 is at least 3.5.

Preferably, the size of the colored portion 50 ranges from about 5% to about 100%
of the viewing surface 28 of the topsheet 25. Also preferably, the first shade 42 of the
colored portion 50 is positioned substantially centrally in relation to the second shade 44
of the colored portion 50. However, so long as the shades are in proper spatial
rélationship to one-another such that the deptil perception phenomena is created, any
suitable positioning of the shades is foreseeable by one of skill in the art and are therefore
acknowledged as suitable alternative embodiments of the invention.

In one embodiment herein, the colored portion 40 may be an insert positioned
between the topsheet 25 and the absorbent core 20. In another embodiment, the colored
portion 40 forms a part of the topsheet 25. In yet another embodiment herein, the colored
portion 40 forms a part of the absorbent core 20 whereby the colored portion 40 is

7



rel ati onship to one-another such that the depth perception phenonena is
created, any suitable positioning of the shades is foreseeable by one of
skill in wbasasiziand are therefore acknow edged as suit alpiCa/ushr/eneat i ve
enbodi nents of the invention. In one enbodi nent herein, the colored portion
40 may be an insert positioned between the topsheet 25 and the absorbent
core 20. In another enbodinent, the colored portion 40 forns a part of the
topsheet 25. In yet another enbodi ment herein, the colored portion 40

forns a part of the absorbent core 20 mhereg% thzécolor§d1£ortio 40 is 7
WO 03/ 0533kvaplerianshy viepw suifpesheidhe fapshedh & v AURIRE Ve Paceloss of the

t heet 25.. Al ivel y. - " ' lti-]| d
R e T A T AU R A e

al l ows the col gugdoppettinieiial the allead tlecot@edpbitiomtd bereatilgvdendrosutifeace 28
of the topsheet 25 is suitable. For exanple, forned filmmaterial,

nonwov ens viesving ewrficadBiod e topdeeiddS iasuitably. t Egsiexample, frmad filmrpateral,

enbodi ment _herein, the.,absorbent (f\rtis%ltgbléo provi des a colored portion 40
wherei n t RELVPERSHY QIAQns Bersor pesiiN& et 25 is substantial |y without
a non-col or ed [Pek hitGAatiBYenttdRith&it Meret Bisd ARbibahd attivie tLD Pudvidesorviqed or ed
portion' it is meant herein that color white is |less than or equal to 5%

of the topatticudOiwleeeiartbaviswingrmrfaced® afihe senshest @5 28subsiagtially witkltdes an

bsorbent article whereip the fi hade 42 is Light d. the. d
Shade 44 Penagl PORPS, By iy ROuRY RS sk b et ik A 6ERF S,
di fferent hfe{e%fgltah@oé&osbﬁi&e Ritess i drichdl 15 Borsr e tamduithies Secontle steades 44

operates as a boundary between the two shades. In other words, this
boundary 48rffqe®s. SHEWA provideysinteheorbertt ertighewheneinghe fifst shasledi@op hghtestisde 44
and separates the second shade 44 fromthe first shade 42. Anal ytical

Met hodol oé@‘e-ﬁef‘ﬂ?‘ﬁ%’tad f’bsr‘%aT]ﬁeé' col or scale values, utilized herein to define
the darkness/|ight nesSa1Rerfi86n eMBbEIet f Which B8RP ARFRERAN Dok of
according to the present i'nvention, 1s the wwdely accepted ClE LAB scale.
Measur enentisfiat shatade awd the sacdidrshede Gbbmrrateedd ebdumdery bebvemn.the Avagegeet e

techni cal description of the system can_he f%und in an art}ﬁle b}{ R S.
Hunt er , In other words, this boundary 48 (not shown) rings the outer perimeter of the second

shade 44 and separates the second shade 44 from the first shade 42.

Analytical Methodology--Hunter Color

The color scale values, utilized herein to define the darkness/lightness of the
materials of the absorbent articles according to the present invention, is the widely
accepted CIE LAB scale. Measurements are made with a Hunter Color reflectance meter.
A complete technical description of the system can be found in an article by R.S. Hunter,
‘photoelectric color difference Meter’, Journal of the Optical Society of America, Vol. 48,
pp.985-95, 1958. Devices specially designed for the measurement of color on the Hunter
scales are described in U.S. Patent No. 3,003,388 to Hunter et al., issued October
10,1961. In general, Hunter Color “L” scale values are units of light reflectance
measurement, and the higher the value is, the lighter the color is since a lighter colored
material reflects more light. In particular, in the Hunter Color system the “L” scale
contains 100 equal units of division. Absolute black is at the bottom of the scale (L=0)
and absolute white is at the top of the scale (L=100). Thus in measuring Hunter Color

values of the materials used in the absorbent articles according to the present invention,



“photoel ectric color difference Meter', Journal of the Optical Society of
Anerica, Vol. 48, pp.985-95, 1958. Devices specially designed for the
measur enew0 08/053303 or on the Hunter scales are described PeTUS8/4®22 ent No.
3,003,388 to Hunter et al., issued Cctober 10,1961. In general, Hunter
Color "L" scale values are units of light reflectance neasurenent, and the
hi gher the value is, the lighter the color is since a |ighter colored
material reflects nore light. In particular, in the Hunter Col or systemthe
"L" scale contains 100 equal units of division. lute bl ack js at the

bot t om of theHewstieeL{ setdy valaﬁdh%é%ds@rttbem&tﬁ% The ﬁtsot 8t g 66 CHEHe R al e
(L=100). hus asuri r I ed in

t he absor gghcte tar m[éelneisjs g&%%&ﬁﬂ%%gfogg% i art1cYéeassag§{%a?%3fé% ee(g %%%M? 053313
PCT/ US02/ 423284 thixahé DWBItérhelu Ldeﬁﬁécah@el\ﬁak uet. the dar ker the material. The
absorbent articles herein, and hence the materials of which the ab rbent
articles are fatesofan mgh@asb@doﬁccéﬁi}n&dpo%n lbﬁe@\ﬁlﬂ%yt Keaoghiged |30

val ue defined he ein is i

i nt er nat i SHEF) OF SUGT ]%eéﬁ a% ISCfs%gf hét arglpgltg;cr%%gog %eérrgg% \%ngg IH(l)tPs
that are pefeRigdcdas. The e MAB lﬁlﬁ@sﬁ@m&f Haﬁtetm; @ b an AubRed oaltheede.
The CIE LAB systemis simlar to Hunter L, a, b anis based on three

di mensi ongimepawisf specifficglly k¥, & andbitl b*. When a color is defined according

| ndependont | y WEa F0pT BaRnpeds RRb gD I uriem o pesvas Dby Vi eglrs
red/greenpga whit§ & o e B 1ﬁﬁ%ﬂhentl§na'al:ﬁréf)res'éﬁ(pi SREMIS ik aai(ép?es‘éﬁﬂnll bl ue

(+b = yellow, -b"= blue). shows the proper representatlon of the L,
a, and b axsscedyrexnl Gr Fayd, b+a F @eﬁnb fwhide b rapngmllcﬁjéle,bﬁcls'afbﬂ@/(oﬂuee(+b =

mat honat | S8y AprEeaiCh ] Sb B RagiooFEPHERGicy bftho 1 oy S ees: e
\6/:;1Y) 2 + (b*x -5 B3 ﬁ?ab’b% 1d%%t1ﬂeﬁqfr}§zrsﬁﬁg e h!@levaffﬁ dardeQent f&ﬁ&%&n%@fﬁ@' e
ich may either a é sanp e.g., one

col ored shagd@adry réi&eﬁ@éjpahﬁﬁ ig ﬁlaﬂiaﬁlfaﬁea’llycaibwsﬁﬂ @hhdequaltﬁ)m s to be
understood that the tristinulus color values and AE* consi dered herein are

those neasured on the materials of interest (e.g., the colored and
non-col ored portions Qe [(L*x. — L*y)* + (a%x. — a*y)* + (b¥x — b¥y)*]?

‘X’ represents the standard or reference sample which may either be a ‘white’ sample or a
‘colored’ sample, €.g., one colored shade may be compared to another colored shade.

It is to be understood that the tristimulus color values and AE* considered herein are
those measured on the materials of interest (e.g., the colored and non-colored portions on
the. viewing surface of the topsheet disclosed herein).

The Hunter color meter quantitatively determines the amount (percent) of incident
light reflected from a sample onto a detector. The instrument is also capable of analyzing
the spectral content of the reflected light (e.g., how much green is in the samples). The
Hunter color meter is configured to yield 3 values (L*, a*, b* and E* which is total
color). The L* value is simple the percent of the incident (source) light that is reflected
off a target sample and onto the detector. A shiny white sample will yield an L* value
near 100 while a dull black sample will yield an L* value of about 0. The a* and b* value
contains spectral information for the sample. Positive a* value indicates the amount of

green in the sample.



the.view ng surface of the topsheet disclosed herein). The Hunter col or
nmeter quantitatively determ nes the anmpbunt (percent) of incident |ight
refl ect eawbDrososzizanpl e onto a detector. The instrunment i ®calso2/eapabl e of
anal yzing the spectral content of the reflected light (e.g., how nuch
green is in the sanples). The Hunter color nmeter is configured to yield 3
val ues (L*, a*, b* and E* which is total <color). The L* value is sinple
the percent of the incident (source) light that is reflected off a target
sanpl e and onto the detector. A shiny white sanple will yield an L* val ue
near 100 whi | e Tastthgib C@h@@t@d%mglaerﬂh $qan9ﬂ%1lﬂogﬁ0@etrmsﬁém@m IQBRRFEIES. The

a* and b* n S. spect fo i.on f e ax
val ue i ndfli?ac{ ﬂ’grem]% a?‘d) RRonS for ?&Wf‘g eongan’[%fg H&gé\%q%}j gggﬁé&i

PCT/ US02/ 4022§5 thesdukd¥or éacﬁ?ﬁ&j HEY ?Qrtiéﬁs N8 87 {zeh dBeafterfortibiusge bawhy y
instrument to neasure the different shaded options for the visual signal
zone. Thealduittiech @ahmew, widtEwhathe dJugest size agedamensiue arcicronn dissttelbad in 3
portions.. A Q.7 di anet er sed havin Vi ew,
whi ch was i-fn#is 91? ‘glar%"il?éwalﬁll l%anﬁ%stﬁ(?gurgg%eﬁ %ﬁgleafurglpe? f%ﬂd %O%. .

this 0.5 '5,8@1% ﬁﬁﬁ@srﬂélge\e’tﬁa% th&D Sl ih@kred %wt @scﬁldécpo'ﬁ%m%@@ﬁ@ntmsur enent s
and shoul not e smaller than the 5 inch area view prescribed. The
i nst r unentalitasted asing lstaatiad mter@déﬂahdﬂwajsupp]uctdeb}aﬂm instragient npewfaeirey! i ed by
the instrunent manufacturer. Color Zone Measurenent for Pad Topsheet
Appear ance For neasuring the L*, a*, and b* values for the invention

nerein, @ ¢ ARRR ool iRk Yo FEPEBHARL RRERTHES | S used. The topsheet

color is nmeter in accordance with
met hod ASTM E FbbtheaSding thot Bhde dncPdi’Meﬂu«;sefoftbnelﬂmaonilmguspect rophot onetric
Data for Object-Color Evaluati on" This st od is foldnowed but
specific |SW§ﬂ$rdrﬂ§ﬁFSt§’elteW$l§§ed PAACPAYERS UFShy ﬁ“red T’é’o &S Gicd¥here for

clarity. Samplecgg aREAIPr 9k
coor di at SRR e’ e"@?ﬁ&é‘%‘gﬁ Mo ph B SRR S R8T | o
section 693, “S'Eblicﬁr&lafa&uéé for Ubtdifiihe Speetdapastonletriobiiatfor Obmsti€elor sanpl e
"I'i ght ness", a* which neasures redness or greenness, and b*

Evaluation”. This standard method is followed but specific instrument settings

and sampling procedure are given here for clarity. Sample color is reported in

terms of the CIE 1976 color coordinate standard as specified in ASTM E 1164-94

and ASTM D2264-93, section 6.2. This consists of three values; L* which

measures sample "lightness", a* which measures redness or greenness, and b*

which measures yellowness or blueness.

Apparatus
Reflectance Spectrophotometer ......45°/0°Hunter Labscan XE, or equivalent

HunterLab Headquarters, 11491 Sunset Hills
Road, Reston VA 20190-5280 Tel: 703-471-
6870 Fax: 703-471-4237

htip://www. hunterlab.com.

Standard plate .........cooooviiiiiinnnn Sandard Hunter White Tile Source: Hunter
Color.

Equipment Preparation

1. Assure that the Spectrophotometer is configured as follows:

10



whi ch neasures yel |l owness or bl ueness. Apparatus Reflectance
Spect rophot oneter ...... 45/ OHunt er Labscan XE, or equivalent HunterLab

Headquar twp93/03B491 Sunset Hills

6870 Fax:

Equi pnment Preparation 1. Assure that the Spectrophotoneter

703-471-4237 hil p://ww. hunterl ab.com Standard plate

.................. Sandard Hunter White Tile Source: Hunter
is configured as

Road, Reston VA 20190- 5280/URe2/302293- 471-

Col or.

follows: 10 WD 03/053313 PCT/US02/40229 Illumnation ............ Type C
Standard Observer....2 Geometry . ............... 45/ 0 Measurenent angle

Port Di amet dflumination ......0.. 70P6&h Viewing area............ 0.50 inch (and no
smaller) W,FLLen jnakb 2. Calibrate the spectrophotoneter using
standard bl a%%lcg%fab%%\r?é?.f% es supplied wth the instrument according to

manuf act ur erGeondist I Uct.i.ons.4beP deshegichininale any testing. Sanple
on 1. Unwap, unfolded and |ay the product or pad sanples flat
t olRdt Ripnesteral. t-er +-AGOtR@ col or of the body facing surface. 2.

Preparat i
wi t hout
Areas on

t he ,body-f aci ng surof

ct should be selected for

e
measur enent AP netude” lgdggpbg§fﬁ%ﬁgHThe non-col ored portion of the

t opsheet.

The mpéongshparti on of the topsheet; including the two or

2. Calibrate the spectrophotometer using standard black and white tiles supplied
with the instrument according to manufacturer’s instructions before beginning

any testing.

Sample Preparation
1. Unwrap, unfolded and lay the product or pad samples flat without
touching or altering the color of the body facing surface.
2. Areas on the body-facing surface of the product should be selected for
measurement and must include the following:
e The non-colored portion of the topsheet.
e The colored portion of the topsheet; including the two or more
shaded portions.
e Any other portions of the topsheet above the absorbent core having
a visibly or measurably different color from the first shaded zone.
Embossed channels and folds should not be included in zones of
measurement as they may skew the proper results. Measurements

should not be made overlapping the border of two shaded portions.

Test Procedure

1. Operate the Hunter Colorimeter according to the instrument manufacturer’s

instructions.
2. Pads should be measured laying flat over the 0.70 inch aperture on the
instrument. A white tile should be placed behind the pad.

11
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shaded portions. Any other portions of the topsheet above the absorbent
core having a visibly or neasurably different color fromthe first shaded
zone. EmvogsmsBichannel s and fol ds shoul d not be incl udedPca/usonen2of
measurenent as they nmay skew the proper results. Measurenents should not
be made overl appi ng the border of two shaded portions. Test Procedure 1.
Qperate the Hunter Colorineter according to the instrunment manufacturer's
instructions. 2. Pads should be neasured laying flat over the 0.70 inch
aperture on the instrunent. A white tile should Re Plac d behind the pad.
11 WO 03/ 853Bepadchpuddmmersd ovithats long diserdion petRcHLIGE a’bF"a@@d with its |ong
direction p%rg%gg&ﬁular to the instrunent. 4. Measure the sanme zones

sel ected above Tof at |least 3 replicate sanples. Calculation Reporting 1.
Ensure that tlheurenershid zbasuelestednBovefal hiylefst B réplicate, satnples2. Record the
L*,a*, b* values to the nearest 0.1 units. 3. Take the average L*, a*, b*
for each zone neasured. 4. Cal culate E* between different shaded portions
and E* between each shaded portion and the non-col ored portion where the

non- col or ] r%io gﬁh;ts. Human Sensitivity to Light The human
sensitivigguﬁﬁgggkgﬁglFﬁﬁLthe | i ghtness of a dark green color is a E* of
about 1. 0., Fofisuge ghat the gRRRAeUAS arcirbalgrCIE Lhe* B*. and b* change, human
sensitivity is a E* of 2.4. In the context of an absorbent article herein

(e.g., a fanRecnry thedgka'hh™ valugsdo thy rparspt .1 Ity t hat many peopl e woul d not

see a colqr difference if,the FX is.les h . This sensitivity is
descri bed%'r n{i?l‘f?etﬁ? BY T b ];E ot ’:tf%@é ﬁ%cé)tzonaﬁéea%ﬁgéur enent of
4. Calculate E* between different shaded portions and E* between each

shaded portion and the non-colored portion where the non-colored portion

exists.

Human Sensitivity to Light

The human sensitivity threshold for the lightness of a dark green colorisa E* of

about 1.0. For a dark green color, if only the a* and b* change, human sensitivity is a
E* of 2.4. In the context of an absorbent article herein (e.g., a sanitary napkin) it is
highly likely that many people would not see a color difference if the E* is less than 2.
This sensitivity is described in the following reference: "The Measurement of
Appearance", by Hunter and Harold, 2nd edition, 1987, (ISBN 0-471-83006-2).
Chapter 4 of Hunter's book describes human color sensing and chapter 9 is about
color scales. By making side-by side comparison, humans can differentiate up to 5 to 10
million different colors. In the 1940s, a researcher named MacAdam did human
chromaticity discrimination experiments. He found the thresholds of sensitivity and
showed these depend on the color. Later work by Brown and MacAdam came up with a
logarithmic lightness dimension scale for human sensitivity to go with the earlier color
scale. Based on the reduction to practice of the invention, experimentation and the
foregoing work by Brown and MacAdam, it has been found herein thata E = 3.5 is the
preferred range to effect proper differentiation between the shades that provides the

proper appearance of depth. However, where the E is as small as about 1 and still
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Appear ance", by Hunter and Harold, 2nd edition, 1987, (I1SBN 0-471-83006-2).
Chapter 4 of Hunter's book describes human col or sensing and chapter 9 is
about coworo3esmiizs. By maki ng side-by side conparison, hecansorann29
differentiate up to 5 to 10 mllion different colors. In the 1940s, a
resear cher named MacAdam did human chromaticity discrimnation
experinments. He found the thresholds of sensitivity and showed these
depend on the color. Later work by Brown and thAdan1cane up with a
logarithm c |ightness dinension scale for hyman ity to go with the
earlier c@P@ﬁateS§@Blr0é(1deB’a}3%%PPé‘ﬁnPﬁéel?ﬂéé%‘te%ﬂletsé‘a%?sa i3 célﬁf‘ 159 he i nventi on,
exper|nentat| n n s been
Found her S petnyEarkd oL FEph" Asn Aot g 100 ARG B AR e

di ff er ent isRddegdf b ¥@Bre dogors hag®ds f@mﬁitmpn@uem@ﬁvet érﬁbodimemetha@ipﬁdesamce of
dept h. However, where the Eis as snmall as about 1 and stlll 12

03/ 053313 nRdtf/colsy 2ndlop sipde grasiant e8a e@lopawossdhe HicpdreeBire Al the aé%?wtbet ween
t he shades hIS E is also contenplated and included herein. An exanple
where E nﬁg between at |ast two shades of one or nore colors may be
found in an alternative enbodi nent that provides a nulti-color and/or
shade gragtgARPy{ a color across the view ng surface of the absorbent
article. CHART | Sanple Topsheet Colored Options DE*23 AE*12 AE*13 Nunber

Type 1 Fo ”Sgn@'l% M TWerghoR&et 6. 10 l@olﬁﬁed]é #6ns 1 NNeAkeyt eragelof Lpkorred
one Co

Fil m One-1{ of 0.25 8.60 §. Non woven (ne-tone color|0.22 1D. 63
10. 81 4 NoNuwbeéen| Two-Tgpe S. 98 11.03 16.92 inner/outer colof 5 Forped
Fi | m Two- toneHi-ght 1001288 {12-80—eouter—coloi——fnher-

1 Formed Film Two-tone 6.10" [ 10.83 | 16.86

inner/outer color
2 Formed Film One-tone color 0.25 | 860 | 8.80

3 Non-woven One-tone color 0.22 | 10.63 | 10.81
4 Non-woven Two-tone 598 | 11.03 | 16.92

inner/outer color

5 Formed Film Two-tone light 10.01 | 2.88 | 12.80

outer color / inner
dark color

6 Formed Film | Two-tone medium | 7.51 6.37 | 13.61

outer color /inner
dark color

7 Formed Film Two-tone darker 5.60 19.16 | 14.22

outer color /inner

dark color

13



dark col or
/i nner dar

col or /i nwero3@sa3k3 col or
Two-tone 4.58 6.00 8. 06
colored dark color) 9 Forned Fil m One-tone outer 0.21 8.90 8.84
has been noted previously,
and the second shade shoul d be at

6 Fornmed Film Two-tone nmedium 7.51 6.37 13.61
7 Fornmed Fil m Two-tone darker
13 WO 03/053313 PCT/ US02/ 40229 8 PEGrusezi4@e9 m
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As has been noted previously, the difference in color between the first shade and

the second shade should be at least 3.5. The difference in color between the first shade

and the non-colored portion is at least 6. The difference in color between the second

shade and the non-colored portion is at least 3.5. Through experimentation and reduction

to practice of the invention, it has been determined that the preferred creation of depth

perception happens at about and above these set parameters. For products substantially

not having a non-colored portion within the measurement zone (i.e., a gradient or fully

colored product), the above criteria for the shaded portions (i.e.,

preferred standard.

Chart I above clearly shows the

E*

3.5) remains the

E*s obtained between multi-tone (e.g., two tone)

and single tone signals. Formed films and nonwovens useful for the invention herein are

those which will allow the sufficient penetration of light therethrough such that the

shaded portions may be clearly discerned and such that such discernment produces the

depth perception effect. The color may be any suitable color fitting within the parameters

herein for E* between colored portions and non-colored portion (where it exists). For

example, the colors green, blue, red, yellow, orange, purple and any other color within the

color spectrum are suitable for the purposes described herein.

Sample Nos. 1 and 2 are clearly distinct in their E*;3. Specifically, the
(which is 6.10) is greater than 3.5. This

E*33

E,3 indicates that there 1s a perceptible

difference in color or lightness/darkness between the two points of measurement; i.e.,

14

r

As

between the first shade
| east 3.5. The difference in col or

2 Noh hnlmnrl nnnfnnn |c at | Aaq
TOUTT rl

The

i on
t he

ts
zone

he

I

e)

n of
ned



depth perception effect. The color may be any suitable color fitting within

the paraneters herein for E* between col ored portions and non-col ored

portion (Whesms333 exi sts). For exanple, the col ors greenpChlusez/402ed,

yel Il ow, orange, purple and any other color within the color spectrumare

suitable for the purposes described herein. Sanple Nos. 1 and 2 are clearly

distinct in their E*23. Specifically, the E¥*23 (which is 6.10) is greater

than 3.5. This E23 indicates that there is a perceptible difference in

col or or |jghtness/darkness between the two points of neasurenent: 4§.e., 14
‘he

VO 03/ 953311 pesribeserond shated nestanead thaponsedlaisd (Shwbka) Rogian G Bt
per copt i on A RN B B RER Satichly. ¢ P B S B R Bt eR T e

human eye. pekbépsiblatditbah@gart &gt Thivindicgieathat theGidnyl R ophea oiie &i shgdletdnene

signal (i.e., color portion). The disclosures of all patents, patent
appl i cat i oH&NAl & WIRF N9EEENt s whi ch i ssue thereon, as well as any

correspondi ng i r gi t €at:i Leat |

ront fonad 1 heobiRoARURHmEe o8 s RALE Har P RRbEANGA g, SO BlD il Lol
reference fhefedh as | Well Sase%By &osleypdidinga @ublished , foRQ¥e iRikent t fplic@ivnsyf addhe
docunents incorporated by reference herein teach or disclose the present

i nvent i on. pyhlichtzong| mentianegr brmighowrothis atent applichizen arey heeby Hecasperasdcival | y
avai l able material s .or products .describ herein teach or di,scl.ose the

or esent | MUBHEIGISTE: Wb G3POB3ehs TBCHITRGS Povses K 9f YRy 98 Hon:
articl e hayichigomfeduBp abrepstich atPein dtchVBF dSdéldsaBe gd?ékeﬁt RBhBBET VIt is also
conprising: a topsheet having a bottom surface and a view ng surface

posi t i onedexppgselyi 1t admitied thhioamo wfl she fcanumerciakly \aveilibiey nealeriade or fraedusts
upwar dl y towards, .t he r surface of the ahsorbent article; a backsheet
havi ng a g‘gqsﬁ‘ﬁ]?ﬁdqeéﬁpﬁ%ggm: %%Sﬁ‘afﬁapae%fgéw 'ng surface positioned
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oppositely to the garnent facing surface, the backsheet being joined to the
topsheet; an absorbent core having a top surface and a bottom surface
positi onewoappsssiiie to the top surface, the absorbent coreThsomg229

positi oned between the topsheet and the backsheet; and the absorbent
article having at least two portions, a colored portion and a non-col ored
portion, the colored portion and the non-col ored portion being viewable
fromthe viewi ng surface of the topsheet, the col ored portion having at

| east two 8@3@@%’ a first shade and a second shade, the first shade being
posi ti oned antially within the second shade, the second shade being
different fromthe first shade, the at |l east two shades operating to

create a pergapivsebert artlelRblyitistahiuppéiarabs anbeatsusatd sldea Ptipherser

| ooki ng upon the view ng surface of the topsheet. 2. The a sorbent article
accordi ng tocompismg: wherein the first shade of the color is darker than
the second shade of the color. 3. The absorbent article according to any

f th ' ' - Lk j . d
chads of 't ho ‘et oraqRaR ool Bl S Abishi afbEbo iR BROAIIE BEC°L)

the Hunter Rebliestsarface, WeiwewingSurfaccheidr ngwhally evaedd e Sippédr,suBfacaditth®
values, the L, a, and b val ues being neasured fromthe view ng surface of

t he t opsheet absqibes PHICHE t he absorbent article's peri phery. 16 WO 03/053313
PCT/ US02/ 40229 4. The absorbent article according to any one of the

precedi ng ""h%rb%i:&hleé}%&&:%ga;%agx%é%ﬁgaﬂg%}f&%ta)‘i@%séﬁ}ﬁciﬁg s da%?ﬁﬂoh@c{‘ and the

non-col ored portion are t Irst polnt, a“second point, and a
third poi nt eppéditeiwtiodind garment faamg soffadeh thetbaplstheetbeidgybogddo tfe topehect;
peri phery of the absorbent article, the first point being nmeasured within

the first shade, the secqnd. point bein sured within.the second shade,
bnd Ehe g ht 1 St RO B B ILEP S TRl & POH b PSP Er i (DAY 1t
absor bent ar diLdi@fact, Re SMoHent St hemePesitioRe Bidwea BbkdsRebtUad o the L, a,
and b values by the formula AE= [(L*X. - L*y)2 + (a*x. - a*Y)2 + (b*x -

b*Y)2] 1/2 5badisbeciimst bent article according to any one of the preceding
wherein the difference in

the absorbent article having at least two portions, a colored portion and a non-colored
portion, the colored portion and the non-colored portion being viewable from the
viewing surface of the topsheet, the colored portion having at least two shades, a first
shade and a second shade, the first shade being positioned substantially within the
second shade, the second shade being different from the first shade, the at least two
shades operating to create a perception of depth within the absorbent article by a user

looking upon the viewing surface of the topsheet.

2. The absorbent article according to Claim 1 wherein the first shade of the color is

darker than the second shade of the color.

3. The absorbent article according to any one of the preceding wherein the color of the
first shade and the second shade of the colored portion and the non-colored portion
are measured by the Hunter Reflectance Meter test according to the colors’ L, a, and b
values, the L, a, and b values being measured from the viewing surface of the topsheet

inboard of the absorbent article’s periphery.
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col or between the first shade and the second shade is at least 3.5. 6. The
absorbent article according to any one of the precedi ng wherein the

di f f er encwoin/053303 or bet ween the first shade and t he non- eclrarsed4@oyti on i s
at least 6, preferably at least 3.5. 7. The absorbent article according to
any one of the preceding wherein the size of the colored portion ranges
fromabout 5% to about 98% of the view ng surface of the topsheet. 8. The
absor bent article according to any one of the preceding wherein the first

shade of col. ored tion i S|t|on ubstapti a ntr IIy in

rel ation té eﬂg’ ﬁ@gghgagcagimg a?%ﬁ%ﬁéiﬁiﬁﬁﬁfgﬁﬂg“’e%ﬁﬁ °58 5rbent
article aCCOfcﬁffB&n&é& be¥eddtBe eémfea%opd&pﬁﬁl tRendM1E6181ed JoliforCat MicRdure@ar 4 | on
is an insert positioned between the topsheet and the absorbent core,

preferably tfirst pmmoa@cbopdrppmrandﬁ thirdrpbint o theeriewingvueree Qigke topelhesé
beneat h t he to orbent arti.cl

precedl ng \/\/nelfl ﬁﬁgle@gpgpga © B}?%bﬁ%r SRS, tﬁ%ﬁﬁf?’é& B%@g?%a%g (ea(g'? It 1f7 the

the ﬁrst shade, the second point being measured within the second shade, and the third
point being measured within the non-colored portion of the absorbent article, the color
differences being calculated using the L, a, and b values by the formula AE= [(L*x. —
L#g) + (2%x. — a*y)? + (b¥x — by)"] 2.

5. The absorbent article according to any one of the preceding wherein the difference in

color between the first shade and the second shade is at least 3.5.

6. The absorbent article according to any one of the preceding wherein the difference in
color between the first shade and the non-colored portion is at least 6, preferably at

least 3.5.

7. The absorbent article according to any one of the preceding wherein the size of the
colored portion ranges from about 5% to about 98% of the viewing surface of the

topsheet.

8. The absorbent article according to any one of the preceding wherein the first shade of
the colored portion is positioned substantially centrally in relation to the second shade

of the colored portion.

9. The absorbent article according to any one of the preceding wherein the colored
portion is an insert positioned between the topsheet and the absorbent core, preferably

the colored portion is a multi-layered insert positioned beneath the topsheet.

10. The absorbent article according to any one of the preceding wherein the colored

portion forms a part of the topsheet.
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