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Agents: RelDcoldr.. THe\dffécbf e multRnEsRpbREredtedaf¥ésption of depth by a user
viewing the topsheet surface of the absorbent article.

BACKGROUND OF THE INVENTION

Printing on or below the top surface of an absorbent article is known in the art.
Printing to create a signal that masks stains is also known. Overcoming the problem of
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 viewiﬁg 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
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SUMMARY OF THE INVENTION

—

According to an aspect of the present invention, there is provided 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 facing upwardly towards the upper surface of the absorbent article; 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 positioned opposite to the top surface, the
absorbent core being positioned between the topsheet and the backsheet; and the absorbent
article having at least two portions, a colored portion and a non-colored portion the 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.
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¥’ + (b*x - b*y)*]"% 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 may be at least 6. The difference in color between the second shade

and the non-colored portion may be 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 pbrtion may be positioned substantially

centraily 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.




backsheet having a garnment facing surface and a user faci ng surfgce
positioned oppositely to the garnent facing surface, the ARARt bei ng
joined to the topsheet; an absorbent core having a top surface and a
bottom surface positioned opposite to the top surface, the absorbent core
bei ng positioned between the topsheet and the backsheet; and the absorbent
article i t |l east two portions, a colored portion_and -col ored
portion pﬁéo%ﬁgrléd portion being viewable fromthe vi%a}‘w%g}&%%?ce of the
topsheet, the colored portion having at |east two shades, a first shade
and a second shade, the first shade being positioned substantially within
t he second shddene ¢hisodaaan hdreft) dabecoleedygprtiod meay banin hsatpdsitoned | r st shade,

the at least t had ting t t ti f th withi
e aos BPBNSRY 1510PAEr o) e SBRAGPe EESe i AGUDE ARG MR P of 1 o
t opsheet forgnsth phittg th%qg&hm 183/ePandfie? efbddielitcAQg 2% ddloref gor%ﬁ?ﬁﬂ{n@e nt

herein, the first shade of the color is darker than the second shade of
t he col or paslof hernbsdarbest yore twhereby thet cobdrediportion isivipiwable frdmathetvievisgcond shade.

The color_qof t first shade an he second .shade, of the.col ared portion
2nd the. SHOTEe R P el A e B ol PRn oy be p auligeredifien

spect r ophgiiasRidenéydl Me t§fsapstar d test net hodol ogy. Tristimulus L*, a*, b*
val ues maybe neasured fromthe view ng surface of the topsheet inboard of
t he absor bent Aay topshest matgdaljthatalgws thgeeleradsportionto beyreadily seer framehe eported in
terns of

he CLE- 1976 col | dard, The .color diff
et ween {50 THETEREROTnF ReBleeEmaY B aRkBie ko hnte, SrPr0 Findlpdle easur ed at

a first ponwdvend ofREMPShepOiKerialakiown infthé gt POdoribigfiohdeibeseng surface of
the topsheet inboard of the periphery of the absorbent article.
Pr ef erabP‘V?ab@ach one of the points noted (i.e., 1, 2 and 3) resides fully

within the petj f t 1. QL. £X le .the first point
s heasur ed vt ealve et ARSHRERI, HeObSorber ARG gk ASoEGS L Pl T
t he secopettishandis sabsthantiidy withow apointdoldrad parast Mad colotdd gorfidiemapbe col or ed
portion of the alﬁgtgr bent article, The color differences nmay he cal cul ated

accor di n§cP8 ¢ RSy pwiage ofghe opsheqtand hreatleasbtvrrothadesy 2 &8 cul ati on of

Col 0 j =T . - ali " Th
di f?rer e%c%ﬁgn cof‘eg?ﬁ({?l.gaeé'?ﬁ%ik get \%Aeaé'ﬂtgﬁggﬁwl%?ts s%%%&lgﬁgng En[hg'gchond ghade
may be asecbmbsiadg the settrel Hade Being Hifferat &dnbie fire shialenThoatAedsttwo L* x. -

L*y)Z + (a*x. - a* Z + (b*x - b*y)z] 12, X may represent, points 1, 2 or
3.°Y nayg}}agﬁsr‘@@éﬂlfer?}gg"rﬁr%atﬁ? pgogion 3.} depttffihic g osprhimadisie A ¥ same t wo
Poi Nt's  OfookER SPEEHE Hewdlg G cS G TRe fdpieet. | N

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.lisa persp.ective 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
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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® Ulira 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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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 muiti- shades operaie 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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shades, ﬁf? ‘&Aonfigur ed to create a perception of depth by a user |ooking
upon the vieW ng surface 28 of the absorbent article 10. The col or of the

- first shade 43h3ap1dr&Re$€6A0F( SPRIRIWENGhe FRE 1AL 4D QHd B debetd shdde 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
reiationship to one-another such that the dept]':t 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
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and the non-colored portion 50 are neasured by the refl ectance

spectrophot oneter according to the colors' L*, a*, and b* 9 ¢H1e 88 The L*,
a*, and Wb osakises are neasured fromthe view ng surfacep2@usériol® t opsheet
25.inboard of the absorbent article's periphery 12. The col or differences
bet ween the col ored portion 40 and the non-colored portion 50 are neasured
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. 6 9 June 2006 WO 03/053313 PCT/ US02/ 40229 Preferably,
each one vigwablefrqyn thet Wewing, sunfacy, 2&efihe inpshest 22 edliemplivelyithiteelotefe peri phery

12 of the ,absarbent core.20. EFor exanple S i 100 i s neasured
W thin « RERRDEoe s B e Mol st parienced HSoRBReds i thin he
second shade 4y tépfledtMatédi] bt aNOWSEhe 3RrédpdTaasS tb Rfkeddily¥etn fibs the

non- col or ed pOI’va on 50 of the absorbent article 10. The color djfferences

are cal cwiestieglswéicnds oftheltopshaet 254 suitpbley Hop exarnples foemed flmmepterigk [ (L* x. -
S L*Y)2 + (a*x. a*Y) 2.+ (b*x. .- b%xY)2]."2. Herein, the X in the equation
may repr %W?V%iqﬁgmf}naéoﬁthﬁr.eo%jﬂ?bi%r esent points 1, 2 or 3. X and Y
shoul d never pbg, 41en SRERNIHARIRAG RERID the IBAGHERTRIMle 20 pidvales alpBlorédre. | N
other words, X Y. Wiere greater than'two shades of a color(s) are used,’
the * X podich¥0 wierein shevicwmgatsihige 26 theltopshmst A% & whstartigdlyrvathontai n t hem
al so. The key, to the AE cal cul aji grein.is that the X . and _Y values
shoul d n&?nﬁglémdrnoaﬁlﬁl%-ﬁ%@iﬁ@nw&ﬁ%?@& B SRR EOITCE HORPYS lr’}rl? ot
those in M i i N G PAR18% GTORS VieRiBO Wi t hi n
the conf ?l%%is}ﬁ%?t t ﬁ%ﬁ%ﬁ@ﬁ?’%@ﬁ@%@fﬁ%ﬁva%es should flow froma
poi nt di &iugxce?8. FIGspatovides an ebstrbanh sificle witer¢ihéhe st shalded? js lighterandhi n t he
confines of the absorbent core periphery (see FIG 4). The difference in
col or ( Ei‘&)seﬁﬁdvéé%‘%ﬁqaﬂﬁ-t shade 42 and the second shade 44 should be
at least 3.5. £ & L0H Gk Qhs ; fed hadle cdigr and the
non- col ored ég&ﬁ%ﬁ%&&@g&%é@g%s o.'ﬁﬁﬁemg??élglreggfgfeﬁl&ﬁ%col of bret ween thq‘_

second s ledfrsiishadd il aiidithe Besondahadestd qperdidsas adduhdarpbetweas the3ws.shades.
Preferably, the size of the colored paortion 50 ranges from about. 5% to

‘about 10@0ether werds, thishpundary df (aetshosnigings e WpIERRctert the 601 of er abl vy,
the first,s I p | | hti oned substantially
centrall %hqdéﬁggpég?p%;\atgﬁ?ﬁ%C%éggg%ig %gg%qﬂgﬁﬁéf%ﬁzbbol ored portion 50.
However, so long as the shades are in proper spatial relationship to

one- anot her such that the depth perception phenonena is created, any
Analytical Methodology--Hunter Colox

The color scale values, utilized herein to define the darkness/lightness of the

had

materials of the absorbent articles according to the present invention, is the widely
accepted CIE LAB scale. Measurements are made with a Hunter Color refiectance meter.
A complete technical description éf the system can be found in an article by R.S. Hunter,
‘photoelectric color difference Meter’, Journal of the Optical Society of America, Vol. 43,
pp.985-95, 1958. Devices specially designed for the measurement of eolor-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 sysiem the “L” scale
contains 100 equal units of division. Absolute black is at the bottom of the scale (L=O)
and absolute white is at the top of the scale (.=100). Thus in measuring Hunter Color

values of the materials used in the absorbent articles according to the present invention,
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suitabl e positioning of the shades is foreseeable by one of skill in the
art and are therefore acknow edged as suitable al ter nat i va8¥IRESEE ment s of

t he i nvewig @msshm one enbodi nent herein, the col ored porpconsdiqormy be an
i nsert positioned between the topsheet 25 and the absorbent core 20. In
anot her enbodi nent, the colored portion 40 forns a part of the topsheet

25. In yet another enbodi nent herein, the colored portion 40 forns a part
of the absorbent core 20 whereby the colored portion 40 is 7 9 June 2006 WO
03/ 053313 PCT/ US02/ 40229 vi ewabl e fromthe viewi ng surface 28 of the

t opsheet tSlowsr ther'hitscale vglpethe dakershethatarish t Thmabsorbeniarbelenhergips ind ayer ed

[ t iti db .the t t ,28. A heet L ' hat
ol Tows | REnceuRD Rt ot vanch epBSRhsar et O RE BRE BT Biet Tace 28
of the t ORSIE&EmAGHE 3. Mitbrfih® dJiRkd B8Rk fotf OT MED fi I m material

nonwovens$, or conbinations thereof are suitable. In an alternative
enbodi ment h&odirs, canhbe absanisdnaccarding |te 40 iptematiceallyaresopiredd 3Dheelid on 40

wh in th | ew f 2 the t heet ' bstantially.w thout
o cOREFER SETErONberBgleAEts EPHfe SEBBrAN ey 209 it o ontared by d
portion' glfynleficHPeide. TH@CQE?.A]‘:-“%S&Q)?!’[SQ&B!‘M {FHudtet £58, § BR D Wise®BH @hret O 5%

of the total surface area of the view ng surface 28. FIG 3 provides an
absor bentdiraensiarisespsbificellnlt b, fnd st shade 42 is |ighter and the second

shade 44 is rker. Al so glternatjvely is an odi ment ..in which ol or
different f r%ﬁli‘qnnaec@@f ’érdegPedei‘%Qr‘i“F& @ttbéﬁag‘smﬁg‘blgﬁﬁs #%hgz@???ﬁtﬁﬁ §H’3 44
oper at es 13§ _ ool db1 | 1§
bOundarylgg_?v}fl%%Ej’sEovm)ﬁaﬁ%n S gﬁﬂe%ﬁoé&%ﬁejlfeig%gﬁaetygrd&éﬁ #ﬁséai‘%b@%ﬁgnt%a%e 44
and sepangisegdichens@aondedhade gheknf, roliile b¥ répresmtssthadexist ellotwblugt (et

Met hodol ogy- - Hunt er Cal or The c&lﬁor scal e val ueséﬁgt irdoi zeg herein to define
the dar kyelewd-PgHelres F16t 4 £hevs e Pemchrepresentphen offhe LnaAndd e es

according to,th r t. o1 tion, . L dely 5 I cal e.
Veasur ement o APaobiag hiprtERR i milels AR el By giaeaRh o thny P 2
t echni calgtad@sd ok PifbRAcd)f whith iasmameﬂhﬁ@rm;,rle%gfe@md)yime eduatibhi cl e by R S. '

Hunter, ~“photoelectri¢ color difference ter', Journal of the Optical
Soci ety of Anmerica, Vol. 48, pp.985-95, 1958. Devices specially designed

for the neasurenent cql on .t nter, .$¢ales are.d@escribed in U S
patent No. 3. 003, 3saAiSilinier Lo B4 el F&fend o

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 fristimulus 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 topsﬁeet 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 sﬁectral 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 éample 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.




10,1961. In general, Hunter Color "L" scale values are uni tgs of dight
reflectance neasurenent, and the higher the value is, the |JF5%%é’P t he

col or iswo@as3aslighter colored naterial reflects norepblrgj'gmmdmg
particular, in the Hunter Color systemthe "L" scale contains 100 equal
units of division. Absolute black is at the bottomof the scale (L=0) and
absolute white is at the top of the scale (L=100). Thus in neasuring Hunter
Col or values of the materials used in the absorbent articles according to
t he present invention, 9 June 2006 WO 03/ 053313 PCT/ US02/ 40229 t he | ower
the "L" scal eT\csﬂmas comduottinising a bab Saan sl 45/0 gromep sirooont iaMeasiies

her ei n, ence t.he materjals of whic the ar.ti made
of, m gh fen ﬁ%?‘d Pﬂ?onsﬁ?’g[&ﬁ eshak Iﬁ"ﬁ}ﬁing‘?&% (g%ﬁf%ﬁ&&&her ein
| s met. é%'asﬁﬁﬂs Ors aﬂuﬁfrﬁ&%@gﬁ@ﬁi&h%&%k@ﬁ@s'dsﬁdh@ﬁﬂ@m zed

3D solid lagramo ere"all colors that are perceived by the
human eye (bjmmcbaneewﬁesd Wmch)waathadmgcstsab ablede meThee Gich szBdewt@m is
simlar -to a, b an.is ba n three . di nensions ifically
L*, a*, &fd e b S\ipeth it w BORARR Fotdhe MUBORES these perpgelty BpEsopld

repr esentys; hd &Q&@&ﬁaleé a1 thE 85 tnoh 0P viewftbdcBibed Alniidnbhertie@Dendent |y
each represent a two color axis, representing the axis red/green (+a =
‘red, -a ealgjre’ed)xsmgﬂstahéaﬂd*wh’mmmdMkﬁleskwpp]xe@wthb swievemgmifacturey.el | ow,
-b = blue). FIG 4 shows the proper representation of the L, a, and b axes.
A color may be identified by a un| que AE value (i.e., different in color
fromso 5 7 Bes : matically expressed by the
equat i orr?t0 pped] Il&:'eb* b*Y)2)ma "X
represents th@oﬁhﬁﬂdﬂfn@tﬁd@* aﬁeﬁmﬂmmbﬂth\ammummm her be a "white'

sanple or a " colored sanp .,. one col ored shade nmay be conpared to
anot her @@ndﬂédnéwéafereww@ W@P@@%ﬁﬂ%ﬁdst%doﬂsﬁﬁﬁt cplog iy mpasursy | us col or

values U S SIS Bl SE AR At tRLer 2l o

non- colore I'ons on €. Vi ew ng
surface of, tdiendabPBliEREe P ObtAEAE SPedt@phtomblits DhtatfarOjetteColort er
quantitati vel y determ nes the amount (percent) of incident Ilight reflected

froma s&h‘pluetlmi oltas S:téltl@@‘ﬂ methorith%fqlhgvterl@#émeciﬁfr 1&1@@@5%‘&%‘#@ of anal yzi ng

~ the spectr nt ent the ref ect reen is in the

sanpl es) & iﬁ@nﬁ%ﬂr‘g?e bt BF et feg%l g%mg‘agcblop Wvgl ues (L*, a*,
b* and Ejeifigtihd @IE 1397%' col&%b@idlnatérﬂ%dard éz’s?dpé@iﬁleé usmlvpﬂtlneztmr cent of the
i ncident (source) light that is reflected

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
hitp://www.hunterlab.com.
Standard plate .......ccoceviiiiiiniinnns Sandard Hunter White Tile Source: Hunter
- Color.

Equipment Preparation

1. Assure that the Spectrophotometer is configured as follows:
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off a target sanple and onto the detector. A shiny white sanple will yield
an L* value near 100 while a dull black sanple wll vyiel d949200¢ a) ue of

- about 0.wOws/a3z1and b* val ue contains spectral i nformatipgmdseracie sanpl e.
Positive a* value indicates the anount of green in the sanple. 9 9 June
2006 WO 03/ 053313 PCT/ US02/ 40229 Testing is conducted using a Lab Scan XE
4510 geonetry instrunent to nmeasure the different shaded options for the
visual signal zone. The Hunter Color in CIE lab scale 2 C was neasured on
each pad in 3 portions. A 0.7 inch dianeter port was used having a 0.50

i nch area \illswinaiiepch. was--tH@ellar gest si ze able to neasure each zone
discretely;q,.l.€ this 0,9 inch area viewis inportant for the purposes

t hese masﬁtgﬁ%aﬁngseéxﬁf"sﬁoul d not be nmade smaller than the 0.5 inch area
Vi ew prescrGhgfletrylhe..L.Nst.L usRRMVissesref@hl MR ed using standard white and

bl ack tiles su&ol ied by the instrument manufacturer. Color Zone Measurenent
for Pad TopRtrtPianmgigrearane® 7Bdcneasuring the L*, a*, and b* values for the
i nvention rei.n, a standargd, . i.ndustry-recogni zed procedure is used. The
t opsheet cgﬁ?w]i‘%a‘rﬁ%a'sur'e‘d‘%'%slfl%gaélap8¥%ﬁ?r§nce spect r ophot oneter in ¢
accor dance wiiHjiseNweindSTM E 1164- 94, "Standard Practice for Obtaining

Spectrophotonetric Data for Object-Color Evaluation". This standard nethod
i s fol | oRe@alihratesirespetirephiotrynsterising gadaidlsck anddvidteriles suppbedcedure are

P LA e e e E B e

D2264- 93, ttésgﬁgG.Z. This consists of three values; L* which neasures

sanple "lightness™, a* which neasures redness or greenness, and b* which
nmeasures yel |l owness or blueness. Apparatus Reflectance
Spect r opBamphePreparation 45/ OHunt er Labscan XE, or equival ent HunterLab

Headquarters, 11491 S il | Road, Reston VA,20190-5280 Tel: 703-471-
6570 Fax: - 73 Viiis pBIPlonh ang vy ChGmERGt QA VOBl T8 WHOARA pl at e
------------- touching or altering tR8 BERF Hr e Bb&Y f¥ilshirfddd. © Source: Hunter

2. Areas on the body-facing surface of the product should be selected for

measurement and must include the following:

« The non-colored portion of the topsheet.

» - The colored portion of the topsheet; including the two or more
shaded portions.

o 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 shouid be placed behind the pad.
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Col or. Equi pnent Preparation 1. Assure that the Spectrophoéﬁrretigr S
configured as follows: 10 9 June 2006 WD 031053313 PCT/ US02r4§ L

11 um nawioons/0s3313 . . ... ... .. Type C Standard Cbserver ... PCRuUs@moetry
................ 45/ 00 Measurenent angle Port Dianeter...........0.70 inch
Viewng area............ 0.50 inch (and no snmaller) WV Filter: Nom nal 2.

Cal i brate the spectrophotoneter using standard black and white tiles
supplied wth the instrunent according to nmanufacturer's instructions
before beginning any testing. Sanple Preparation 1. Unwap, unfolded and
lay the proBrrpadghoplddeqiensd agthrifsdpngirecdion perpgtdisilagiodne al tering the col or
of the body. f '&g surface. 2. Areas on the body-facing surface of the

pr oduct shotf € selected for neasurenent and nust include the follow ng:

The non- @0l PlegfirPBElshs zohestsoRcled Bbdv@dbr at 1ddve3 eallicaedamplesi on of the

topsheet; including the two or nore shaded portions. Any other portions
of the topsheet above the absorbent core having a visibly or neasurably
different color fromthe first shaded zone. Enbossed channels and fol ds

shoul d n%tp ;Pgag'.gcgﬁg&%ﬂn zones of neasurenent as they may skew the proper
resul ts. ould not be nade overl apping the border of two

shaded pqr tEmse thdeht répoped desiks dre réRRTCIEL. X a¥ebHunt er Col ori nmeter accordi ng
to the instrument manufacturer's instructions. 2. Pads should be neasured

| ayi ng f RatRenped theddaf,biovalvastio isarearigsled-bEo¥he instrunment. A white tile
shoul d b%. pfﬁ(% egx%?ég% "I, %E‘, ﬁmi%i‘ each zone measured.

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 -
B* 0f 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 buman
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, expetimentation and the
foregoing work by Brown and MacAdam, it has been found herein thata E 3.5 isthe
preferred range to effect proper differentiation between the shades that provides the

proper appearance of depth. However, where the E is as small as aboui 1 and still
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11 9 June 2006 WD 03/053313 PCT/ US02/ 40229 3. The pad shou
i nstrunent.
| east 3 replicate sanples.
Reporting 1. Ensure that the reported results are really CIE L*, a*, b*.
Record the L*,a*,b* values to the nearest 0.1 units.
b* for each zone measured. 4. Calcul ate E*

its long direction perpendicul
zones seweoaasssabove for at

L*, a*,
portions and E* between each
where the non-col ored portion

ar to the

4.

vehdipeeop

| ac
e

Catctwked/d021

ed with
sane

2.

3. Take the average
bet ween di fferent shaded

shaded portion and the non-col ored portion

exi sts.

Human Sensitivity to Light The human

sensi't i viopsraten teplevids o parceptien pf daptihbeween the shadear, HisecBRxd$0r is a B of

about 1.0. ,For ar.k ar

sensitivfwygmpkagﬂﬁmjg u§§§@§$#9%ﬁ§5%%ﬁﬂéiv%§? a;3§g§

b

orben

e

unman

her ei n

(e.g9., aspaRkkbfbe fAkletbldrs mb§ be Rl ah bk@hitivd dibomansntfienprevideu d not
_This sensitivity is

see a color difference if the

* is |l ess than2.

descri bethulti-coles andfor gwids gradisnbefmendor acryss thasvis cepf th dieghce", by
Hunter-agggﬁbrold, 2nd edition, 1987, (1SBN 0-471-83006-2). Chapter 4 of
Hunter's % describes human col or sensing and chapter 9 is about col or
scal es. By maki ng side-by side conparison, humans can differentiate up to 5
to 10 ] gifferent colors. In the 1940s, a researcher named MacAdam
did human chromaticity discrimnation experinents. He found the threshol ds
of sensi [T 120§ these OGN e FAPY,, [Latm, Voug+hy [Brown
and thAda%?%éne up mﬁpﬁﬁ% quaﬁgg mc ??%htness df%ensioﬁzscale far human
sensi tiv| tiyumbegol W t ilypee eaflier color scalel Based on thg reductiion to
pract i cel-ofthe iHaventi-on—experiept-ati-on—andthe—feregotng—work—Hy Brown
and MacAdam lit ha¥osmed Fdung her dwottene a E B.6.10s Hg-gfbr efBr8&d r ange
to effect proper [differentiatifon between the shpades that provi des the
proper appear ancel of depth. Howdipaer/opir eolokie E i s as| smal | |as abodt 1 and
still 121-9—-Junre—2006 - .
Formed Film One-tone color 0.25 | 8.60 | 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 | 637 | 13.61
outer color /inner
dark color
7 Formed Film | Two-tone darker 5.60 | 19.16 | 14.22
outer color /inner
dark color

i3




WO 03/ 053313 PCT/ US02/ 40229 operates to provide a percept| gepth

bet ween the shades, this Eis also contenplated and incl u ﬁg I n
exanpl e wioa@siBiyay be between at |ast two shades of onecmmsmoezgcol ors
may be found in an alternative enbodi nent that provides a nulti-color
and/ or shade gradient of a color across the view ng surface of the
absorbent article. CHART | Sanpl eTopsheet Col ored Opti onsAE*23AE*12AE* 13
Nunber Type 1Fornmed Fil nifwo-tone6. 1010. 8316. 86 i nner/outer col or 2Forned
Fi | mOne-tone-color0.258.608. 80 3Nan-wavenOne-tone-color0. 221063108

4Non-\/\ovenTwc8ton<=§3'®8ndd@'ﬂm.’92 i nRavg-bomer col od.5%0f m6DEi | N6 t bne

| i ght 10. Q12. 8812. 80 outer color / inner dark colfor 6Fofnmed Fi|nmlw-tpne
medi un¥. 316. 3713. 61 outer col of /i fseconrtdany col ¢r 7Forjned Fi | fifwo- t ohe
dar ker 5. 6019. 1614{22 outer collor /inner dark color 13 9 June 2006 WO

03/ 053313 PCT/ US0%/ 40229 8Forn1?dt@$hﬁm@01@ﬁ¢d4. 586. 00806 (setondary

t opsheet |col ored ¢uter col or) (core
outer color) / (core

colored dark color)

9 Formed Film One-tone outer 0.21 8.90 8.84

color

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 Wlthm the measurement zone (i.e., a gradient or fully
colored product), the above criteria for the shaded portions (i.e, E*  3.5) remains the
preferred standard.

Chart I above clearly shows 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 produnces the
depth perception effect. The color may be any suitable color fitting within the parametets
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 B*. Specifically, the E*
(which is 6.10) is greater than 3.5. This E,3 indicates that there is a perceptible

difference in color or lightness/darkness between the two points of measurement; i.c.,
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col ored dark color) 9Fornmed Fil mOne-tone outer0.218. 908. 84 ﬁolor é? has
been noted previously, the difference in color between t he? 1% hade and
t he seconwd @washkes shoul d be at least 3.5. The difference ipaTaghHiozpet ween
the.-first shade and the non-colored portion is at |east 6. The difference
in color between the second shade and the non-colored portion is at |east
3.5. Through experinmentation 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 paraneters. For products substantially

not havi nbetwenibe setond shadrdrmoriom axdithe nont-prlored dewbitemortianieeq FlGe 4). a
or st ont s oL LS RE RN sol B0 BFALSE0 35 e oo
clearly Sﬁ@i’a@ptﬂam&ﬁ@hﬁéﬁeﬁ%mstﬂakiﬂesi@aﬁis(oﬁblga ond Waidedhe and

~single tone signals. Formed filns and nonwovens useful for the invention
herei n ar ¢gnalifosccoldripontian)l | al | ow the sufficient penetration of |ight
t her et brough such .t hat the haded portions. b | ear | i s¢cerned and
Such t hat - auch B diseRhwenof sloaets Tt SARisROme ful 0 el SR FRE Lol or
- may be anypesddh! ab! Kelf Ois%njr'éoueﬂﬂmmﬂgh BolishEd PRFASE (fatcht dpPliSATIdnEPT anid"

bet ween col ored portions and non-col ored portion (where it exists). For
exanpl e, puhdiceidnsrmentianed, thixiugboutr fil pstent! applicatiemges, heraby liecosrmtatadh\byot her
color within the color, spectrumare sujtable for th ur es,descr] bed
her of 1. SEBPRPSNASIR) il SKOIPSSIN, At pRtisls boWeYeT; HhAF 1, Slpihsdoctments
Speci | | Cajrblpoffi B Z8rorditB i ifeih tofin! B9 isPloRE GRS Prosklyvinfion, Th §s Blsd
indicates that there Is a perceptible ITferencé 1n color or
| i ght nesséxpasskiyens abnhitied nthathenyt wh the icomsendialive agaitabhe ntaterialse oy ptetiudisjune
2006 WO 03/053313 PCT/ US02/ 40229 _ bet ween the second shaded portion and the
non- col or &¥ciisd gprin topch gF diselpse the presprginvgption. os not ed above for human
perception, Sanple No. 2's E*23 of 0.25 would not be perceptible to the
human eye. This indicates that -the signal is only a one or single tone
signal (i.e., color portion). The disclosures of all patents, patent
applications (and any patents which issue thereon, as well as any
correspondi ng published foreign patent applications), and publications
menti oned throughout this patent application are hereby incorporated by
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reference herein. It is expressly not admtted, however, %@ ?ﬁéiOf t he
docunents incorporated by reference herein teach or dISC| Ee pr esent

i nvent i owo ob@s533%3 al so expressly not admitted that any opctigsoxspasercial ly
avai l able materials or products described herein teach or disclose the
present invention. 15 9 June 2006 WD 031053313 PCT/ US02/ 40229 CLAIMS 1. An
absorbent article having an upper surface, a |lower surface and a peri phery,
conprising: a topsheet having a bottom surface and a view ng surface
p05|t|oned opposite to the bottom surface, the view ng surface facing
upmardly s the upper surface of the absorbent article; a backsheet
havi ng a garnent facing surface and a user facing surface positioned

opposi tely %%@&b@@%&%hﬁﬁﬁg g;%fs&‘i’&‘ce b RevRaHE0ReRl gﬂ edy0i ned to the
t opsheet; an absorbent core vintg a top surface and a bottom Surface
_positioned opppdsing: to the top surface, the absorbent core being

posi tioned between the topsheet and the backsheet; and the absorbent

article havin east t ons.. a _.col ored ortlon d . col ored
por t 1 on, ¢ na tebshes: b5 Te At R e AR S B B B AR B e
fromthe vbgibhgusidd tesi@hinkRerficeTadieelipywhrdey ©MafisaHe Ifier b@fadeafig at

| east two shades, a first shade and a second shade, the first shade being

posi ti oned Q‘Eﬁ%beéilhﬂﬁ&lq,y within the second shade, the second shade bei ng
different fromthe first shade, the at Ieast tvvo shades operating to

create a pe | %EE

| ooki ng upo%%t ehgéig%ng%%%éﬁggmﬁg ? eet tfac%ﬁé%lﬁjfa%e és‘%r%ent article
accor di ng t opfdsiteintd thegarment fabieg bunfmt, &hhdﬁcshéetﬂohﬁggmhedtd the tapahder t han
t he second shade of the color. 3. The absorbent article according to any

one of the ein the c f_the first shade,and th econd
shade of th g‘%ﬁogﬁé‘g‘“"ﬁf&ﬁﬁmﬁ adoRys aEBWt‘E}PéHlf%rROiSEWm%?@%%E‘@@d by
~the Hunter B%@uﬁﬁ&@'ﬂ?@aﬂ?!@fb%ﬁt éo‘i‘éBmﬁ%ﬁ@:ﬁﬁjéﬂéﬂﬁe éeﬁffh& Medt ardb thg, and b

val ues, the a, and b val ues bei measured fromthe view ng surface of
t he topsheebackshﬁ@t;and of the absorbent article's periphery. 16

the absorbent arficle 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 o 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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9 June 2006 WO 03/053313 PCT/ US02/ 40229 4. The absor bent 5g| c{é %CCOI’ di ng
to any one of the preceding wherein the color differences”b&f t he

col or ed worsiosssiand t he non-col ored portion are neasuredper/ugoz/forzest point,
a second point, and a third point on the view ng surface of the topsheet

i nboard of the periphery of the absorbent article, the first point being
nmeasured within the first shade, the second point being neasured within

t he second shade, and the t hi rd poi nt bei ng measured within the

non- col or ed e ab t arti t he,. col rence bei n
cal cul at eg u eﬂ%’ z %{fﬂewe%‘ﬂ%‘f" ﬁ@%ﬂ"l’_ E*Y)Iz g
(a*x. - a"Y)d&frrehb¥s %eﬁﬁééﬂﬁ@&olér%a ggmo-ﬁ%d@!?@ﬂﬁp@dléreﬁ'bbﬁﬂnear@%%ﬁé@ﬁ & 0 any

one of the precedi ng wherein the fference in color between the first
shade and t Hésskpodutnal sedond poing, aad althizd poi8t &n the vichipg atrapeiod the tapslicel e

~according ta of .t cedin di.f ference in
ot oen ne R S Heribiy BEBS ARRHattaricEt. g ARt RO LOGR i adPoq FRNR'
-~ preferably ahe fitstaifdde3the second POkt BEiBE MRBire@ivithil Be 360RE dhale, ) thBYhigne of
t he preceding wherein the size of the colored portion ranges from about 5%

to about 98O belg measuied gvithin ﬂm@ncqolqrﬁbpom@p9ﬁtketabscgbentw€fl%§b¢ erdon

* The col or ed iretes B Realt RSttty S BB Pa il AT i Ran Co
the second ghagfer (» 1;{ 1 be)eolpredpepfffon. 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 col oréd B@rabﬁ@hentmlﬁmmrdm&mﬂé@m% prpreding wheseingbo difference &
t opsheet . 1%01?1‘5% gﬁ Esh% hﬁ&&e%%&%td%g{ﬂc%tgﬁtfégps%‘e of ”‘e precedi ng

wherein the c ore Heet .

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 rgtbc:out 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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