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GRAPHI C VI SI BLE THROUGH BODY CONTACTI NG SURFACE FI ELD OF THE | NVENTUAW 20ie
present invention relates to absorbent articles. Mre particularly, the
present invention relates to an absorbent article having a graphic which is
vi si bl e ™o Bughssihe body contacting surface. BACKGRGUNE2o003Ab86r bent
articles such as sanitary napkins, pantiliners and incontinent pads are
devices that are typically worn in the crotch region of an undergarnent.
More specifically, sanitary napkins and pantiliners, for exanple, are worn
by wonen in a pair of panties that is normally positioned between the
wearer's | egs, adjacent to the perineumarea. Sanitary napkins and
pantiliners are designed to absorb and retain_ bod E;I ui ds or discharges
(e.g., urine and mnsé@SQﬁWTﬁ@T'%VAMN%r@ﬁAB% to prevent body and
clothing from soilipgeiA vESUGH BODY CONTADAPES SBREACETENSI ons of sanitary
napkins and pantiliners is currently used by wonen for the collection of
body fluids. The nmenstrual period is very troubl esone for wonen and al nost
all the wonen are in a deprgese®FME INVENTION he period. Conventi onal
sanitary napkins have a white color or sinple c i nati on, of |ight
colors to provilae Pseseg} @&‘?P%’ﬁd‘é‘é?eéﬁe@%S%'g’@ﬁttéﬁc'%?' Sﬁge QB@&@?%&? such

sani tary napkidisnveafidhidelates @oamatisoifeheatticlstmamingsa fraphicivahich iseisiblé hey do not
hel p to decrease or change, vvorlrfen' s depressed nood during the nmenstruation
peri od. Ja‘;%%’@géhelf‘?qyicf’?t%ﬁ)ﬂ&ﬂe‘f” RE%i stration No. 3021237 discl oses a
sanitary napkin having w ngs thBACKGROWMNIVi ded with a color or pattern on
bot h the body ontacting surface an : t I ace. This
publication te ﬁ%’tshemt ﬁ'é'?'eﬁysuﬁ i%gsﬂ‘ﬂéyﬁ?@@fsﬁg’gbtﬂ@%n% gﬁé t'@tgmgrlégnnl tary

napki n whi géds e Slenicéathat aret theitaligfwdarinén thermietely eaginenef, art edegasment. t he
sanitary napkin c ot _be easjly._r I fr o] { ot hers.
Thi s publ i ¥&f9 SR?Cq{f%gakvseaPﬁariys%sqk%gn&ogﬁgh@ﬁgrsbéﬁg%gngae's? Frea\évt@ ﬁ} gyof t he
sani tary naphien it Aakirodpatiesphaids neraldlly positierfeddiaiwesn hervearersdegm

adjacent to the perineum area. Sanitary napkins and pantiliners are designed to

- absorb and retain body fluids or discharges (e.g., urine and menses) from the
body of women and to prevent body and clothing from soiling. A wide variety of
shapes and dimensions of sanitary napkins and pantiliners is currently used by
women for the collection of body fluids.

The menstrual period is very troublesome for women and almost all the
women are in a depressed mood during the period. Conventional sanitary
napkins have a white color or a simple combination of light colors to provide a
clean appearance. Because of the appearance, such sanitary napkins normally
do not affect women’s feeling, i.e., they do not help to decrease or change
women’s depressed mood during the menstruation period.

Japanese Utility Model Registration No. 3021237 discloses a sanitary
napkin having wings that are provided with a color or pattern-on both the body
contacting surface and the garment contacting surface. This publ?cation teaches
that by using a color or pattern of the sanitary napkin which is similar to that of the
undergarment, the use of the sanitary napkin can not be easily recognized from
the outside by others. This publication, however, is silent about a concrete
structure of the sanitary napkin that can be practically manufactured nor a design
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can affect the wonen's nood in the nmenstruation period. It is because this
publication nmerely focuses on the simlarity of the color or pattern

bet ween t h® 2o®amisisar y napki n and the undergar nent, aodusibosgdose not

recogni ze the need for inproving vvorEen' s depressed nood through the design
of sanitary napkin during the nmenstriuation period. Thus, there is a need
for an absorbent article that can provide an enotional benefit to users,
and thus decrease users' nelancholic nood w thout distress or

i nconveni efgecanAMIARE wdhen's myvamatin dine menstruatioh @aribg. dtris absausbens articl e,

which is preferably a sanitary. napkin.or antiliner rising: a body
cont act i ngpoebé{%\o," er@&'rﬁ?ﬁ'r‘ﬁes %mead?"fl r5)9 P&@EP‘;’&%W Bﬂﬂéa{%(sbgggeeeﬂft h%;:Iore

di sposed beintegndphia @t yhec ondeagarmegt, dndyiedoendot heeogeizerthet neshicact i ng

| ayer. The, absorbent core : ; fipes a core
regi on w tmpﬁo\@%w%rg?%sggaggg%agmgﬁd %ﬂ@@qu&l—%ﬁn %g% g ggr%p%@ d(:'J(g'rﬁ regi on.
The body ciwetneartsirogfiongpesiodand t he garnment contacting |ayer extend outward
into the °“ter.1rh39,'tﬁé‘re5i£‘9 nﬁB& A5 In EBIGH O artidle fh*&?fé}%r%(/idéﬁﬂ'e?r{bﬁon‘] _one
aspect of the invention, the garnment contacting layer has a graphic

print ed onberieit trodsers, sandrius de¢rasse éaery seglangheliameediwithauodistiase But er

regi on. '”in@&WeH%ﬁcéSpeCt of the invention, the body contacting |ayer has a
graphic printed on the garnent facing surface at least in a portion of the
outer region. The body contacting §LAM&A%S a first light transmttance so

that the graphifg iﬁ@éhtf%ﬁ_i§%c@ﬂr@%ha5§1ﬁb$?ﬁcbﬂi&@,%ﬁi€ﬁii@Bréf&HSlE/ dn the
outer region. The foregoing answers the. need for an absorbent “article that

can provi deanitgry earkin ehalPaplliner. ¢omrsisingep LO0Y FPNIAGHRT HYeT Sag¥Meskr s'

el anchol i go{RARg 14yer-haid asliabidrBe cBfe HIBEEIRIEIEIRESGEthe body contacting
layer and the garment contacting layer. The absorbent core has a core edge.
The core edge defines a core region within the core edge and an outer region
outside the core region. The body contacting layer and the garment contacting
layer extend outward into the outer region and joined together in the outer region.

In one aspect of the invention, the garment contacting layer has a graphic
printed on the body fécing surface at least in a portion of the outer region.

In another aspect of the invention, the body contacting layer has a graphic
printed on the garment facing surface at least in a portion of the outer region.

The body contacting layer has a first light transmittance so that the graphic
can be seen through the body contacting layer in the outer region.

The foregoing answers the need for an absorbent article that can provide
an emotional benefit to users, and thus decrease users’ melancholic mood
without distress or inconvenience.

" These and other features, aspects, and advantages of the present
invention will become evident to those skilled in the art from reading of the present
disclosure.

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



These and other features, aspects, and advantages of the present {ighVgQtamn
will becone evident to those skilled in the art fromreadi ng of the present
di scl osure. BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification
concludes with clainms particularly pointing out and distinctly claimng

t he subj esto wewdesns whi ch is regarded as form ng theppresesntnidst JAN 2007
WO 2004/ 006818 PCT/ 1JS2003/ 021363 3 jnvention, it is believed that the
invention will be better understood fPomthe follow ng descri ption which
is taken in conjunction with the acconpanying drawings in which: Fig. 1 is
a top plan view of a sanitary napkin which is one preferred enbodi nent of

the preseninptnti %nbelFévgd that he@inCarAiDA - Wi e BBRG th@#ét@cﬁd fom gRnitary
napkin shown in Fig taken along the line 2-2: Fig. 3 is a top plan

view of a SalRmingr 9‘9%{19?4?% APIFIE HS | KT (R HSIBICars rity 1hes ASGRMPRIANGDS t he

pr esent myﬁm.hg@nn mmpl, F| g. 4 is a cross- sectl onal view of the sanitary
napki n shown i

nF al on g t he, 4, TAI LED S PTI ON Al |
cited referencesda e'SméBP FPE?%%"@H’ fle ?eslaﬁ"tﬁ'y ?aéﬁiéfﬁ’ﬁg ErOthBIHC &t i reti es.
Citation ofentayinest eftaacpeesaat inoéntian;, adm ssi on regarding any det er rri nati on

as to its avai ab r|or art oth cl ai med,i nven
"conprise" and ™ né: L?dé' o?ﬂg{e qfhté s H‘effﬂpg'”aﬁﬁ‘SWBH"E takeé“[ eps "whi ch
do not aff@dmwgttmrehr&m}w esult can be added. Each of these terns enconpasses

h f" l. fo
e Lo m, " COTERLW stp v SR BEORTILR Y sl PRI,
exudat es oremhodmimrtgb&e_smeﬂenamvmpy gnidui ds, and is intended to include
sanitary napkigg, %ﬁaa[‘éﬂoé% Eﬁéﬂ%na&\e@mftﬁe sﬁﬂg%ﬁkgp;%ﬂt%qgﬁﬂcfﬁFBagsta&é”md .

articles worn in Cro region o di Sposabl e"
refers to alangdhebnehdch are i ntended to be di scarded

DETAILED DESCRIPTION
All cited references are incorporated herein by reference in their entireties.

Citation of any reference is not an admission regarding any determination as to its
availability as prior art to the claimed invention.

Herein, “comprise” and “include” mean that other elements and/or other
steps which do not affect the end result can be added. Each of these terms
encompasses the terms “consisting of’ and “consisting essentially of”.

Herein, “absorbent article” refers to articles which absorb and contain body
exudates or discharges such as body fluids, and is intended to include sanitary
napkins, pantiliners, diapers, and incontinence pads (and other articles worn in
the crotch region of a garment).

Herein, “disposable” refers to articles which are intended to be discarded
after a single use, composted, or otherwise disposed of in an environmentally
compatible manner. (That is, they are not intended to be laundered or otherwise
restored or reused as an absorbent article.)

Herein, “sanitary napkin” refers to articles which are worn by females
adjacent to the pudendal region which are intended to absorb and contain the
various exudates which are discharged from the body (e.g., blood, menses, and

urine).



after a single use, conposted, or otherw se disposed of in an "
environnental |y conpatible manner. (That is, they are not intenddd tJAN 807
| aundered or otherwi se restored or reused as an absorbent article.)
Herein, "sanitary napkin" refers to articles which are worn by femal es

adj acent two tdogoopgisiendal regi on which are intended tperabsmesdianNd contain
“the various exudates which are discharged fromthe body (e.g., bl ood,
menses, and urine). 1 6 JAN 20Q WO %004/ 006818 PCT/ US2003/ 021363 4
Herein, "joined" enconpasses configurations in which an elenent is directly
secured to another elenent by affixing the elenent directly to the other

el ement ; Confﬂbaéﬁhg‘géiﬁé@ éne?aﬁ{géé‘s:askbﬁrig@fﬁraﬁmn wcia%i élsﬁ&fhms?ﬁgwyed to the

ot her el enment I XI ng el enment” to i nternedi ate nmenber(s) 'which in

turn are aPfqureditonatiher elespent byafitiagnthe elgiaent sirecthutedbe SH®r iefem@itich one

el ement i schitigAeHivhs W WhicR Rt BiBmentelk eRdiRkkily bectired RNMPeRtRITRIMméeR pyssenti al Iy
part of the other elenent. Herein, "bo Z?gm ng surface" refers to surfaces
of absor beatliXagithe ElRMeH dp dptermedigte ”?%% MRS 2l IEXPS ISt he body

of the weab@er eWhidn® dritecdrBifiRatiordain mén bas icgneitid msyralnaireasother t he

opposite sufrfaces of the absorbent. articl nd/ or their conponent nenbers
that face SW”f’H-SmOPﬁ@'e\M?@esﬁﬂgﬁﬁlX H@'?Of:tgg(?ﬁﬁ REMEAti cl es are worn.

QbsErEent ar}3 inérgm, Body LML mﬁfacd 8" lohs e®burfades o ubidrberithetidiepahizat |
acksheet, ,absorbent core, and.any, individyal .| ayers of hei r . conponent s,
have a bod}hef"a‘éc?rﬁ%or‘?ﬂfF?é%beé%&’hghgfgf?‘rgh? bPﬁ%i%dh%mﬁﬁéeéeW“\%ﬁéﬁ ™ gr aphi c"
refers to &grinengiaciay sarfaes irgferst fodhe bppasita Suifbaedsed thy absdrbeniragticldsi . e., a
line(s)), a ol. aor charact | or _difference or transiti of at

| east t\/\oag@?égtrﬁ%‘?" S?mpﬂréer\?i %’F‘b‘i’%éﬁ%r gap iécMr e gl?l 3('/\' eﬁ[raeg Vgﬁnenag‘gt hetic

i mage or debs@hentt hditlesaarepmavi.de Abswbemnatiicleenefnd tqeponken thHeeechbsor bent

benet i s 1 gt YEUPbHe! Track FREE L P YRS, B ATy S ByBRer 01
pl easant f eledii cognpoaants nicaveradyely féce surigce and atgagméntitacing Suriecer red aest heti c
(o o dandeli Yt et 1odlimagbi £elih rlt SBeAANEA 78 nolielte
seasonal t Hiiga line(shoadymbalcer earagimswanealor [diiemneamedrangiian ohat lsakle. The
two colors, or the like. The graphic preferably has an aesthetic image or design
that can provide emotional benefit(s) when the absorbent article of the invention is
looked or viewed by users. Such emotional benefits include, but not limited to, a
~ relaxed feeling, a happy or pleasant feeling, an encouraged feeling, and the like.
Preferred aesthetic images or designs include, but not limited to, plants such as
flowers (e.g., a dandelion), pretty animals such as cats, cartoon characters,
seasonal things or goods such as snowmen, landscapes, and the like. The
graphic may further include other design or information than the aesthetic image,
for example, a usage information about the size of the absorbent article, an
indication of the front/back of the absorbent artiéle, and the like.
Fig. 1 is a top plan view of a sanitary napkin 20 (i.e., a disposable absorbent
article) which is one preferred embodiment of the present invention. Referring to
Fig. 1, the sanitary napkin 20 (and its component members) has a body facing
surface 22, and a garment fac;ing surface 24 opposed to the body facing surface

22. The sanitary napkin 20 shown in Fig. 1 is viewed from the body facing surface



graphic may further include other design or information than the aesthetic
irmage, for exanple, a usage information about the size of the alsbuagrg
article, an indication of the front/back of the absorbent article, and the
like. Fig. 1 is a top plan view of a sanitary napkin 20 (i.e., a disposable
absor bent wariws@b®y which is one preferred enbodi memtcrek20bIR139F €sent
invention. Referring to Fig. 1, the ganitary napkin 20 (and its conponent ..
menbers) has a body facing surface 22, and a garnent facing surface 24
opposed to the body facing surface 22. The sanitary napkin 20 shown in
Fig. 1 is viewed fromthe body facing surface 6 JAN 2001 WD 2004/ 006818 _

PCTI US2003/2221368 sanita?2.napkia 2B Aks ar sironapdretia? @aBaseeawsich Caehes et i al  edge
29 whi ch def %nes tk}ﬁ ?Hﬁgg rrgst edlge §f t he sanitary napkin 20. The
sanitary n&pEMCYFI9EL ADEHY SFPFREY a | ongitudinal centerline L and a
transverse cenfTee ksanitary nagin 20 has tWoosepteriirdis @ lohgi@died Sehterlife Lian@.a axi s or
direction i e plane of the sapitary napkin, 20 that .is generally aligned
with (e.g. ,tﬂ"a%%sr%%rﬁ%rﬁ%% f§ garan &n q%%ﬁ”ag ([;"g‘?r? 16,311y s LT iob S et s a
Zga_ndi ng wdie eplar:nentcrb" thef sanitanyl r'r'aipgilnt 29|otihm h‘a: %&r&raﬂye_alig{ri@d ﬁ/ahli ({eaj?/ napkijn

i s worn. . ra are interchangeahl e, an
efer o aPplely ehisAREFA i Bane ot tieots £ iRy HeB AR Kt i ne
sani t ary napRirighBodyhizelvesswigmibse ssahijarp eaplémaod déiivarn. t Hetelre “trarggrséudi nal
direction. Fi n i - ti | ew, h nitary n in 20 shown
in Fig. 1, o?t gf(eéﬁ ‘a %%g{cﬁéﬁqﬁ%ﬁfé, Eﬁg.%f‘?ﬁ*@ évaltlﬁzl;t %1’?'% °§§5ﬁ‘f“ﬁ”2’8‘"§ﬁ'£ﬁ%des t hree
primary caovippnbatplaneTplicthe saniand@pkinfdipat srgemetallypeirzeneicu@d tdq thepi cal |y
known as aodditddthal dAebtgrabl e topsheet), a garment contacting |ayer 40
(typically known as a |iquid inperneabl e backsheet), and an absorbent core
50 di sposed befife@nistherosyaerfiondnteyof g sajtery rspkined shewnyir Rignt,
cont act i Ng thiehioA]. thENfnd a2 SUThEC&NAEy Bk 2BY iftRMbaChidd pli 30 forns
t he body faci n% surgf ace 22 of the sar?i tgrﬁmggp iI!I ZOTEQ\?\%Hggptlﬁé%ottom
surface of “PRPORRHFrenthesd {peledq ﬁgqu&f@ﬂta&&g‘ e 30 Hiypicglyr leavin fa1@ ng
surface 24 jgfigt Sab teHsYie R PX barmmdht ' ithi or bent
core 50 hasfqaf ngrﬁg e%geéﬁgleazi CE pre]ggr?g%tihgwﬁlééFﬁg@lﬁaﬁ%gbmgga si de
edges 52 afguifdneeapeabisagihrots and &R @bsgypant core 50 disposed between the

body contacting layer 30 and the garment contacting layer 40. The top surface of
the body contacting layer 30 forms the body facing surface 22 of the sanitary
napkin 20, while the bottom surface of the garment contacting layer 40 forms the
garment facing surface 24 of the sanitary napkin 20. '

As shown in Fig. 1, the absorbent core 50 has a core edge 51 which
preferably includes longitudinal side edges 52 and lateral end edges 54. The cbre
edge 51 defines a core region 25 within the core edge 51, and an outer region 26

“outside the core region 25 and inside the circumferential edge 29 of the sanitary
napkin 20. A main body portion 55 is constituted in the core region 25 by these
three primary components 30, 40 and 50 of the sanitary napkin 20.

The absorbent core 50 may be manufactured in a wide variety of sizes and
shapes. The core edge 51 of the absorbent core 50 thus can take any shape in
its top plan view. Preferred shapes for the core edge 51 include an oval, a
rectangle, an hourglass, and a combination of the oval and rectangle such as the
one shown in Fig. 1.



edge. 51 defines a core region 25 within the core edge 51, and an out

region 26 outside the core region 25 and inside the ci rcunferent] §I¢ﬁﬁa@7
29 of the sanitary napkin 20. A nmain body portion 55 is constituted in the
core region 25 by these three primary conponents 30, 40 and 50 of the

sani tary mneplobaoodds The absorbent core 50 may be marutasiooseds n a w de
variety of sizes and shapes. The core edge 51 of the absorbent core 50
thus can take any shape in its top flan view Preferred shapes for the
core edge 51 include an oval, a +tectangle, an hourglass and a conbi nation
of the oval and rectangle such as the one shown in Fig. 1. 1 fi JAN .2007
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garnent contactin end outward int e oufer region 26. These

two | ayer sowa@nﬂtwbe p\d'féf Eq0ienI33. chheshtvq laverp SPRNdIH® nrefbRKIENE iNand

transver sepg rtﬁ&idn@ﬁﬁlﬁé? arneetﬁahs@é?ﬁe Ql'rédﬁldﬁg & I%'&E:h Fhe ftifnferdBiidifedgbe sanitary
napkin 20. These t l'ayers 30 are joined together in the outer

regi on 26.29K/bthe %E\%afb’d‘?@k@ 280 Td'f?ée ﬁ‘(‘.’)o YRS A ﬂ@@r%fﬂpeﬁ’é%@ ¢elg., an

adhesi ve) RQMkrirBgibM@6aIThesd ANEMPSrs 30 LRE mmsbébmhchnp%eamegalgf icantly
affect the | i@ght transmttance (djscussed hereinafter

cont act i ngan B?S'V%W“PWF‘éFé‘P%@F‘y HRMESheSUER MERDS éB‘i’H‘%\é‘PF ﬁ'@”'?%ﬂgly 40) .

Pref er abl yaffédwﬁeengmrtahgﬁma@ée (didtasded heraindtteachii thg Hoayebntaaw@ndyetrhe gar ment

d
Cubst ant | PP JERERTS B o NP AE O aR B AN TRE Rebelge 52 of

t he absor bmtbdag) lcBntabting! layea 3orapitiahes g@hrmmbomam.ng layet he abodinedassingct i ng

| ayer 30 an ont act | ayer ensifie Ilcatlon

of " pr essur BUENERAR AW ddheo ek SErdan e 1 B roie AR e T

seal . Fi g. bdydngl the ico @@rﬁ&ofethembsabsramorasg rhraplq:refeﬂédmbodlmemtanot her

preferred L enbodi ment.of, th e , the

sanitary nérlf’kl? y Spntaging '@?ﬁ?e‘ipo dsg 'tngéﬂm R@Iaﬁgf%(?ékt&q‘thgg bg%nt he
sanitary napi:llcatucif()ofqinmureorHaagandereescmepttheIoetelowgrorczmtoefotm agrimpyer 30.

Speci fi Ca”éﬁ conpared with the sanitary napkin 20 shown in Fig. 1, the

i

sanitary nd n 21 has a body contacting layer 30° which includes a liquid
per neabl e t opshiEgt3 Isaytop Ban vew b ecsdnitaty narkie 8il avhiakgh @nother preferred

embodiment of the present invention. Referring to Fig. 3, the sanitary napkin 21
basically has a similar structure to that of the sanitary napkin 20 shown in Fig. 1
except the body contacting layer 30. Specifically, compared with the sanitary
napkin 20 shown in Fig. 1, the sanitary napkin 21 has a body contacting layer 30’
which includes a liquid permeable topsheet layer 32 disposed in the core region
25, and graphic protection layers 34 disposed in the outer region 26.

Fig. 4 is a cross-sectional view of the sanitary napkin 21 shown in Fig. 3,
taken along the line 4-4. Referring to Fig. 4, the topsheet layer 32 is primarily
disposed in the core region 25 to cover the body facing surface 22 of the

_ absorbent core 50. The topsheet layer 32 transversely extends over the core
edge 52 and slightly into the outer region 26. The topsheet layer 32 has
longitudinal side edges 33 which end in the outer region 26. The graphic
protection layer 34 is primarily disposed in the outer region 26. The graphic
protection layer 34 overlays the longitudinal side edge 33 of the topsheet layer 32
in the outer region 26 and extends outward to the circumferential edge 29 of the



25, -and graphic protection layers 34 disposed in the outer region %6 F

4 is a cross-sectional view of the sanitary napkin 21 shown in F

taken along the line 4-4. Referring to Fig. 4, the topsheet |ayer 32 is
primarily disposed in the core region 25 to cover the body facing surface
22 of the wapsanient core 50. The topsheet |ayer 32pcrassvanse y extends
over the core edge 52 and slightly |nto the outer region 26. The topsheet

| ayer 32 has | ongitudinal side edges 33 which end in the outer region 26.
The graphic protection layer 34 is primarily disposed in the outer region
26. The graphic protection layer 34 overlays the |ongitudinal side edge 33

of the top 0432 he bg{ o 18GA a3y Hafinde gyard to the
ci rcunf ereﬁgt?ﬁgfy r{ea('-gﬁégu 3 Thé Prab F%t \ L%I %2%@%}%06818 " 84

PCT/ US200339%teding a OV%K\% %bé?@eﬁ'ﬁ?ﬁ 5,0 E‘l"he?ﬁ@ "§8I9PRPCc protection |ayer 34

has | ongi tudi nah tHlé‘Bﬁﬂbo@ﬂ%ﬁ sﬁét\s@ammm@% sdenalisgy foe e saye S0 in
the core region El s enbodi nent 9{3% S Ewo di fferent terials can

be used foFO”tt?%'”B(ﬁ}S?' 390 faldi§ W@Sh%ﬁ'réary & gra[g}]wé: REigSHLEYE Syer 32 and
tﬂe gr aphi 34)pé(h’|6cﬁ6bmmblé ehysdescandsh) made oD e t&mrhabheﬂs (ﬁﬁﬂlpaﬁedlﬁmbe made on
the two naterjals

red h sanitary Fig. 1).
For exanpl 88NgY AR |“| gh TN thgaé} i?%rlﬁx@gilgfe a ziﬂﬁr‘t?ﬂl1 ﬁﬁ%%?ﬁﬁh% can be
sel ect ed fwghttrbﬁsrgutta:mfu canpre&t%dtedlfbr ihexgeapﬁuc&drotect@dﬁl&ym@@nn trreecgmn 26,
whi | e anot her eri al has, a suitabl e perrreb it can be
el ect o 1 B e pnblPer Mptipan SRl i Euph™ taiefrBaatipy cg
benefi ci al ssledctee fortthe topshexdt lenay & thaspre @gionrad. Ainds isticaeficl strica'ut can neet
the both requirenents f he bo i I r .30 propriate
ighe ot ranBrteiR s % fahiehe harTd bR Eb Peec Rt By Rehfedene 18 ng | ayer
40 has a gtrephody 65nt|actngt gern B0t (eq. bapgropriate right sransraitten@? aad lige@st in a
portion of Rgma %rﬁéﬁ region 26. Preferably, the graphic 65 is printed at

| east int area of the outer region 26. More preferably, for
sinplicity of Teemgdraenticantadting layeeghnas &§rapbicds printadl emthetbedwfasing body
facing su 0 a dsh Fig. 2
wherein t hew&% %atqé%%*}?a%ﬁ.gﬁw@ g% 6&@.% ﬁcésf ;ﬁéfeé% rfﬁe '?8 | ayer) 60
on the bodys mrafttemgt legsirin dhewhole greg ﬁ%’f@eﬂtﬁ%frfﬁg@ﬁr?@adwprﬁ@rﬁgywy 4. In this

enmbodi ment g fi€in08f MRMufacture, the graphic 65 is printed on the whole body facing
' surface 22 of the garment contacting layer 40, as shown in Fig. 2 wherein the
graphic 65 is shown as a graphic layer (or a printed layer) 60 on the body facing
surface 22 of the garment contacting layer 40. In this embodiment, the garment

contacting layer 40 includes the graphic layer 60 on the body facing surface 22.
The graphic layer 60 may be formed by either only a printed ink or a
.substrate layer having an ink printed on its one surface. In one preferred
embodiment, the graphic layer 60 is formed by only a printed ink layer disposed
on the body facing surface 22 of the garment contacting layer 40. In an
alternative preferred embodiment, the graphic layer 60 is formed by a substrate
layer having an ink printed on the body facing surface 22 of the substrate layer.
In this embodiment, the substrate layer having the ink printed is a part of the

garment contacting layer 40.

More specifically, the garment contacting layer 40 may include, at least in
the outer region 26, two (or more) layers of materials which are preferably joined

together through an adhesive (or an application of pressure or heat and pressure)
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enbodi ment gatrhent facing surface 24 of the body contacting layer 30 in both the core region

25 and the outer region 26 (not shown in Figs.). In a preferred embodiment, the

graphic protection layer 34 has a graphic 65 printed (or a graphic layer) on the

garment facing surface 24 (not shown in Figs.)

In these embodiments, since the graphic 65 is disposed between (and
coyered by) the body contacting layer 30 and the garment contacting layer 40, the
graphic 65 which has been printed does not directly contact the skin of wearer nor
her undergarment. This is beneficial because the ink of the graphic 65 is not
directly rubbed by the skin or the undergarment and thus a removal of the ink (and
a transfer of the ink to other portion) can be prevented.

The graphic 65 can be printed by any conventional printing methods or
technologies known in the art, including, but not limited to, a gravure printing, a
flexo printing, an offset printing, an ink jet printing, and the like. In a preferred
embodiment, the graphic 65 is printed on the whole body facing surface 22 of the
garment contacting layer 40 (as shown in Figs. 2 and 4) by a gravure printing.
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Since users (or women) can see the graphic 65 at least through the body
contacting layer 30 (or the graphic protection layer 34 in the embodiment shown
in Figs. 3 and 4). the sanitary napkin 20 can provide an emotional benefit to
women before uses, and thus decrease women’s melancholic mood.

In addition, the garment contacting layer 40 preferably has a second light
transmittance (LT2) so that the graphic 65 on the body facing surface 22 (or on
' th'e garment facing surface 24 of the graphic protection layer 34) can also be seen
through the garment contacting layer 40. In order to further effectively affect
women's mood in the menstruation period, the material used for the garment
contacting layer 40 needs to have an appropriate range of light transmittance. In
a preferred embodiment, the second light transmittance (LT2) is at least about
10%, preferably about 45% (i.e., in a range of about 45-100%), and more
preferably about 85% (i.e., in a range of about 85-100%).

In this embodiment, since users can additionally see the graphic 65

lthrough the garment contacting layer 40, the sanitary napkin 20 can additionally
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Total Color Difference (HLTCD) between the outer region .and the core region of
about 0.5-73, preferably about 6-65, more preferably about 9-55.

The HLTCD generally indicates a color appearance between two objects.
The human eye-brain impression (i.e., the visual perception of human) is also
considered in the HLTCD. The HLTCD is preferably within the above ranges to
make women’s emotion effedtively stable while maintaining an appropriate range
of the visibility of the graphic 65 to be seen through the body contacting layer 30.

A preferred method for measuring the light transmittances (LT1 and LT2)
and the HLTCD will be described in the “Test Methods” section.

The body contacting layers 30 and 30’ are preferably compliant, soft
feeling, and non-irritating to the wearer's skin. Further, the body contacting layer
30 (or the topsheet layer 32 in the embodiment shown in Figs. 3 and 4) is liquid
permeable or pervious, permitting body fluids (e.g., menses and/or urine) to
readily penetrate through its thickness. A suitable liquid permeable material for
the body contacting layer may be manufactured from a wide range of materials
such as woven and nonwoven materials (e.g., a nonwoven web of fibers);

polymeric materials such as apertured formed thermoplastic films, apertured
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body f1 ui dg,@n&iinkfand creating a more comfortable feel for the wearer.

Preferably, the body facing surface 22 of the body contacting layer 30 is
hydrophilic at least in the core region 25 so that liquids will be transferred through
the body contacting layer 30 more readily. If the body contacting layer is made of
a hydrophobic material, at least the upper surface (i.e., the body facing surface
22) of the body contacting layer 30 is treated to be hydrophilic so that body fluids
will transfer through the body contacting layer 30 more rapidly. This diminishes
the likelihood that menstrual fluid will flow off the body contacting layer rather than
'flowing into and being absorbed by the absorbent core. The body facing surface
22 of the body- contacting layer 30 can be made hydrophilic by treating it with a
surfactant. A preferred material for the body contacting layer 30 is a
macroscopically expanded, three-dimensional formed polyethylene fiim. One
preferred material for the body contacting layer 30 is available from Tredegar Film
Products, Indiana, USA under Code No. X-27121.

Preferably, the body contacting layer 30 in the outer region 26 has a
hydrophobic nature to prevent body fluids discharged at the core region 25 from
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liquids will be transferred through 2he body contacting |ayer 30 nore
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materi al s ion [ayer 34 include nonwoven webs, woven
webs, plastic Afnaﬁrwlarl}béllilwli'g?Qrﬁfﬁh'épr%@loﬂdﬁyet@étlﬁ?@ the sgnitarynapkinsc one

conpound), z%%dtﬂgnélbg& a nonwoven web. Such a web may be spunbonded, carded,
wet-laid, melt-blown, hydroentangled, combinations of the above, or the like.
Nonwoven webs are preferred for the graphic protection layer 34 because they
can provide a soft visibility of the graphic 65 (or a slightly blurred image of the
graphic 65) while also providing a soft touch, feel and/or smoothness to the skin.
Preferably, the graphic protection layer 34 has a hydrophobic nature to
prevent body fluids discharged at the topsheet layer 32 from wicking therethrough
(towards the circumferential edge 29 of the sanitary napkin 20). This prevents the
graphic protection layer 34 from being soiled by body fluids which tend to wick
through the graphic protection layer 34 toward the circumferential edge 29 of the
sanitary napkin 21 due to a capillary force. Thus, this design can also prevent
body fluids from leaking from the circumferential edge 29 of the sanitary napkin
21. A preferred material for the graphic protection layer 34 is a hydrophobic
‘spunbonded nonwoven web made by bi-component fibers  having
“polyethylene/polypropylene for sheath/core, which is available from Chisso
Corporation, Tokyo, Japan under Code No. EB7120.
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The garment contacting layer 40 preferably has a microporous structure

which can permit vapors to escape from the absorbent core (often called
“preathable backsheet”) while still preventing body fiuids from passing through the
garment contacting layer 40. A preferred microporous polyethylene film is
available from ‘Mitsubishi Chemical Corporation, Tokyo, Japan, under Code No.
NAP. The size of the garment contacting layer is dictated by the size of the
absorbent core 50 and the exact absorbent article design selected.

The garment contacting layer 40 can be embossed and/or matte finished to
provide a more clothlike appearance.

in preferred embodiments,'the sanitary napkin 20 includes an optional pair
of flaps (or wings) 44 which are formed by the transversely extended portion of
the body contacting layer 30 and the garment contacting layer 40 in the outer
region 26 as shown in Fig. 1. The flaps 44 extend outward from at least the
central region of the sanitary napkin 20. It should be noted that these flaps 44 are
formed in the outer region 26, and preferably have the graphic 65 visible through



nonwoven material, polyneric filnms such as thernoplastic filns of )
pol yet hyl ene or pol ypropyl ene, or conposite materials such as a 16 JAN 2007
fil mcoated nonwoven naterial. The garment contacting |ayer 40 can incl ude
a single layer material, or two or nore |ayers of materials. The garnent
cont act i ngvo myem6349 preferably has a thickness of Prowsabuiized. 012 mm (0.5
ml) to about 0.051 mMm (2.0 mls). In a preferred enbodinent, the .

garnent contacting layer 40 is a si nb‘}e | ayer polyethylene film Such a
preferred pol yethylene filmis available from Daedong Co. Ltd.,
KyungBuk- Do, Korea, under Code No. DNF-0417C. The garnent contacting |ayer
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layer 40. A prgé@ardoRd 48 SHoOMROR Otigs. POk, Yk bene rel iMelgfal withathe alie from
M t subi shi Chemi cal _Corporation, P. The
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efrbodi ment éot shavrf indfigs.Pia agegiionally disppsasioaiyeen the body contacting layer 30

(or 30") and the absorbent core 50. The acquisition layer quickly transports

discharged body fluids received by the body contacting layer 30 to other parts of

the acquisition layer and the absorbent core 50, although it may temporarily hold

such fluids until they can be absorbed by the absorbent core 50. The distribution

function of the acquisition layer is of particular importance in order to more fully

utilize the capacity of the absorbent core 50. Thus, while the acquisition layer

may comprise.a wide variety of absorbent méterials, it preferably comprises a

fibrous material that can rapidly transport fluid and not collapse upon being wetted

so that the acquisition layer can effectively acquire and distribute second and

successive fluids.

The acquisition layer can be made from any materials which have fluid

transportation functions known in the art. The acquisition layer may, for example,

be comprised of woven, nonwoven or tissue materials. The fibers or other

components of these materials may be synthetic or natural, or partially synthetic

and partially natural. Suitable synthetic fibers include polyester, polypropylene,



separate nmenbers which are joined to the main body portion 55 of the
Sanitary napkin 20 in any suitable manner. The flaps 44 are each § QaRed?t O
(or associated wth) the main body portion 55 along a juncture, typically
a longitudinally-oriented (or "longitudinal") juncture (not shown in
Figs.). Thweotdagpssigl4 can be in any suitabl e confi gupgiiyeies st abl e 1 aps
are described in USP. No. 5,389,094 issued to Lavash, et al. on February
14, 1995; and USP. No. 5,558,663 iskued to Weinberger, et al. on Septenber
24, 1996. In a preferred enbodi nent, an acquisition |layer or a secondary
topsheet (not shown in Figs.) is additionally di sposed between the body

contact | ”ggpé%yl@néon $PNvisiud rdiBA, bheciRRsardents fgés. iaboenagaui si tion

| ayer qui rans orts |scharng bog% | ui ds received by the body
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ayer nmay conprise a Wi vari et mat er ef erably
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acquire and distribute second and successive fluids. The acquisition |ayer

can be ma ‘rom any materials which have fluid transportation functions
known in the @ké abddiberaa@ts 50 s capabiyeirreowiying,fabsorbiraygi etainibg bodyrpri sed of

e gt R b B35, o 4ol B o BRABRRETL O
partial | y daatomnable, S habirdtatingtohias iweatérisesks. | Ted alokoripet ty:esetm can
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GH082. | n gametaigrefpired torasealrfelrbotimplen of qtives sa&%m abgarigant maierialg fer g
use in the absorbent core include creped cellulose wadding; meltblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers;
synthetic fibers such as crimped polyester fibers; peat moss; tissue including
 tissue wraps and tissue laminates; absorbent foams; absorbent sponges;
absorbent gelling materials; or any equivalent material or combinations of
materials, or mixtures of these. In one preferred embodiment, the absorbent core
is an air laid tissue material.
in a preferred embodiment, the absorbent core 50 preferably comprises a
multi-bonded air laid nonwoven material. In this embodimeni, this multi-bonded
- air laid nonwoven material comprises about 52% cellulose fibers, about 20% bi-
component fibers, about 25% superabsorbent hydrogel-forming material (or
absorbent gelling material) particles, and about 3% latex binder. The absorbent
core 50 preferably has a basis weight of about 150 g/m2, including the particles of
absorbent gelling material. Preferably, this multi-bonded air laid nonwoven
absorbent core 50 is formed by depositing three streams of cellulose and bi-
.component fibers, with absorbent gelling material particles laid down with the last



hydrophlllc spunbonded nonwoven material of polyethylene, which is

.avai |l able from BBA/Linotec, Aschersleben, Germany, under Code No! & G P0hd
HDPE T27 AXC. The absorbent core 50 is capabl e of receiving, absorbing or
retaining body fluids discharged. The absorbent core 50 is preferably
conpr essi Wazo004/006sm§ or mabl e, and non-irritating to thereasarizss skin. The
absorbent core 50 can be fornmed by g single layer nmaterial or a plurality
| ayers of materials. The absorbent core may include any of a wide variety
of |iquid-absorbent materials comonly used in absorbent articles, such as
comm nuted wood pulp, which is generally referred to as airfelt. Exanples
of ot her sﬂi:iehabbfeﬁt&insm bt thermmtb'rrapw‘ticbmpf thesabsorbenheoehsArfrefetred or e
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of about 15 i ncl ud |g(g particles of absorbent gelling material.
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The absorbent core 50 is preferably joined with the body contacting layer
30, the garment contacting layer 40, or both in any manner as is known by
attachment means such as those well known in the art. The garment contacting
layer 40 and/or the body contacting layer 30 may be joined to the absorbent core
50 or to each other by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of adhesive.

The sanitary napkins 20 and 21 can generally have any thickness including
relatively thick, intermediate thickness, relatively thin, or even very thin (or "ultra
thin"). Preferred "ultra-thin" sanitary napkins which preferably have a caliper of
less than about 3 mm are described in USP. Nos. 4,950,264 and 5,009,653
issued to Osborn. The embodiments of the sanitary napkins 20 and 21 shown in
Figs. 1-4 are examples of an ultra-thin sanitary napkin. The sanitary napkins 20
and 21 may also be relatively flexible, so that they are comfortable for the wearer.

In a preferred embodiment, in particular for a thicker sanitary napkin, the
body contacting layer 30 and the absorbent core 50 can be provided with
embossed channels. The pattern of embossed channels typically include a



In & preferred enbodi nent, the garment facing surface 24 of the a g‘BFnhm7
.core 50 is covered with an color insulation |ayer (not shown in Fi

which has a low light transmttance. Preferably, the color insulation

| ayer is an additional later which is disposed between the absorbent core
50 and t hév@up4iae6sus cont acting |ayer 40 (not shown ipaTEsmes/p13eiThe use of
the color insulation layer is particg%arly preferred in the enbodi nent
where the garnent contacting |layer 40"has a high second |ight
transmttance (LT2) since the color insulation |ayer can hide the body
fluids which are absorbed by the absorbent core 50 and may be seen by users
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be strai ght and/ or curved. The enbo?sed channel s
platen down on the materials, applying vacuum pressure, and the like. A

preferred design for the fusion bond is disclosed in USP. No. 6,231,555 B1 issued
to Lynard et al. on May 15, 2001.
~ The garment facing surface 24 of the sanitary napkin 20 (or the garment
contacting layer 40) preferably includes fasteners for attaching the sanitary napkin
20 to the wearer's undergarment. Such fasteners include a central pad fastener
70 and a flap fastener 46. The central pad fastener 70 is adapted to secure the
sanitary napkin 20 to the crotch region of an undergarment. Any types of
fasteners known in the art, such as adhesive fasteners and mechanical fasteners
can be used. A preferred central pad fastener 70 is a pressure-sensitive
adhesive. In a preferred embodiment, the central pad fastener 70 includes a pair
of spaced apart longitudinally-oriented strips or zones of adhesive that are
centered about the longitudinal centerline L (not shown in Figs.).

The garment facing surface of the flaps 44, adjacent the distal edges of the
flaps 44, is pref_erably provided with a flap fastener 46. The flap fastener 46 is



can-have any pattern known in the art. One preferred pattern of emhossed
.channels is shown by the reference nunbers 80 and 82 in Fig. 1. d RedAN 2007
preferred enbossed channels are disclosed in, for exanple, USP. No.
5,795,345 issued to Mzutani et al. on August 18, 1998; GB 2345449 B

i ssued on wWodnoes2®01; and WO 96/ 07674 i ssued on Mertelysid®so2ie95.
Additionally or in an alternative prggerred enbodi nent, the body contacting
| ayer 30 is joined to the absorbent re 50 (or the secondary topsheet if
exists) by a fusion bond (i.e., an application of heat/pressure). The
pattern of the fusion bond can include a continuous line(s) and/or a

nunmber of alée@Cfoeagsumhtrinamtammg ftnes tlaps anidsposiioy amﬁrttaey] aknewapped t he art
can be appli ed.
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_ Preferably, in the embodiments where the graphic 65 can be seen through

the garment contacting layer 40, the wrapper sheet preferably has a light

transmittance so that the graphic 65 can also be seen through both the garment

contacting layer 40 and the wrapper sheet. In order to make the graphic be

effectively s_een,.' the material -used for the wrapper sheet needs to have an

appropriate range of light transmittance. In a preferred embodiment, the light

transmittance of thé wrapper sheet is at least about 10%, preferably in a range of

about 45-100%, and more preferably in a range of about é0-100%. However, it is

generally expected that the soiled sanitary napkin after use is wrapped by the

wrapper sheet\and then disposed. In order to prevent the body fluids absorbed by

the soiled napkin from being seen through. the wrapper sheet, the light

transmittance of the wrapper sheet needs to be less than about 85%, preferably

about 90%. Thus, there is a trade-off on the light transmittance of the wrapper

sheet. In one preferred embodiment, the wrapper sheet is a spunbonded-

meltbiown-spunbonded (SMS) nonwoven which.is available form Toray Saehan



18 "wsed to assist in maintaining the flaps 44 in position after 5%ey are
W apped around the edge of the crotch portion of the undergarnen AAN 2007
preferred flap fastener 46 is a pressure-sensitive adhesive. The flaps 44
can be maintained in position by attaching the flaps 44 to the

under gar memo 200000681® t he opposi ng flap. The adhesi ve pagkR08§:83670 and 46 are
respectively covered by renovable relgase liners, i.e., a central pad

rel ease liner 72 and a flap rel ease |iner 48. These rel ease liners 72 and
48 are provided to protect the adhesive fasteners 70 and 46 before use.
They al so prevent the adhesive fasteners 70 and 46 from sticking to

ext r aneous Isar Kamas ungeri @odet DlouSel-SMBel S gmist arhe gk kians@ftanse pF &fier abl y

wr apped by ot shown in Figs.). The wapper sheet can be
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the garnment contacting |ayer 0 and th o make

t he graphi POHON(RS f ect i vel y seen, the material-used for the wapper sheet
needs to have an appropriate range of light transmttance. In a preferred
enbodi ment, the light transmttapnce of the wapper sheet is at |east about
10% preferably in a range of a 3 9 and nore preferably in a

range of about TBE-44¥06h ddewenERr onetpreferregemefheblﬁéred@?&%ﬁﬁgtthétnghhe soi | ed
sanitary na%kl n after wr apper sheet™ and t
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of the wa she nee ss than about 95% preferably about
90% Thus, q@ﬁgtfaensmé aQC‘FFB% r@‘FS'ﬁ'JI ‘F?é”?q MRicaenshi tt ance of the Wr apper

sheet. In one gmrraadm&mboei(!@nt the wrapper sheet is a spunbonded-
mel t bl own- Spung\oqul?grahssn'\/‘ﬁ;ncreog yzer is pre?erabl?/ useglf!:ﬁle l?je'terr];ncr)lllrnrg?t gr"a Saehan
transmittance of a sample sheet material. A preferred light transmittance analyzer
is available from Nomura Shoji Co., Ltd., Tokyo, Japan, under Trade Name
“Formation Tester" and Code No. FMT-2000. This light transmittance analyzer
includes a light source which has a Halogen lamp (12V, 75W), a sample holder
table having an open window, a CCD camera (256 x 243 pixels), and a computer.
The light source is placed away from one side of the sample holder table, while
the CCD camera is placed away from the other side of the sample holder table.
The distance between the lens of the CCD camera and the sample holder table is
about 415 mm. The open area of the window is adjusted so that its effective open
area has a square of 40 x 45 mm.

In the measurement, the Halogen lamp turns on. When no sample sheet
material is held by the sample holder table, the reference light volume (Vr) is
measured by the CCD camera and recorded by the computer. A sample sheet
material is held by the sample holder table so that it receives the light irradiated
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No. SH-SM5 15 gns. The light transnmittance of this w apper sheet

88% Preferably, sanitary napkins (each wapped by the wapper sheet) 20 or
21 are stacked, conpressed and contained in a package such as a bag of

pol ynmer i c Wé pdoseogths ch preferably has a transparent pefirtusood®)sc{ Or

w ndow(s)) show ng the graphic 65 of2 he sanitary napkins therethough. A
graphic(s) common to the graphic 65 Ts preferably printed on the bag, thus
users (or consumers) can see the common graphics on the bag and the

sani tary napkins through the transparent portion(s). TEST METHODS Thi s
section dedmm tiws}-lawmnpambe'n rties effedtiie dpéo arade t Batiighit pgsédsantoughthe

Saniary.  rempshep{ FelR) Gho I E CEP Gmerh. EerBn I P Bhe art 1 or

det er mi ni nng)hB th¢n greasunedrisyrpacrapizel cirté (3CD lvamidral @bd cecordesl b e cabl e. 1.
o o LoD i oldocs id AbbalohTOAIN LPATE ALBINARH R ISPRAY! Y oo

for determning the mittance

preferred Ifingiﬁtanﬂﬁ%évﬁf@g%VQ@e%ﬁdhqﬁ@ﬂ VOiUmeé\(wavaMdeVa‘aNbanel‘dalwla&ecShOJ | Co. ,
Ltd., Toky J u T meThe F T n

FMT- 2000 T Fs%amﬁd p :ﬁgmetaﬁg%%g ar-l;g %rﬁﬁkélarggﬁl%rﬁ:ctgﬁglalteas qhecqgurce whi ch
has a Hal od@ﬁsmﬁwq@fwymAP"OMn@@ﬁ‘pWé hol der table having an open

w ndow, a CCD gﬁtrwga\,(/aﬁg\,&mygl xel s), and a conputer. )he | i ght source
is placed away from one S|de of the sa ol e hol der table, |Ie the CCD
canera i s pl acedlaWd 104 & HETEP) t he sanpl e hol der table. The

di stance bet vveﬂrboud?iendt@rn@ p}fafetrélﬂy 95321 mratrté}nﬁmﬂg e HE aB 6 hQbfple table is
about 415 mm Theé&gen area of the wi ndow is usted so that 1ts effective

open ar ea HeNE Sqiigieredolpgmeteris aypiiahip f@ﬁb”%ﬁ%ﬁ?%@ﬁﬁs Labreatftl ogen | anp
turns on. WygnU$ousRAPIr&de Naﬁie “CRdralubst 48/6" Bed ‘tda)é neeppamph.e iRl der

tabl e, the reference |ight i(1 B nmeasured by the CCD camera and
recor ded byne(\arwre apg%glcwag%&e rdhe gb is based on the condltlon which is
defined by International Commission on lllumination (CIE) and registered as

ASTM Method E308, wherein Observer 2°, llluminant C, and a sample (circle)
diameter of 1 inch.

This colorimeter includes a light source for lluminant C (i.e., -an
approximation of average daylight having a correlated color temperature of about

6770 K), a sample holder, a photo detector which includes a multi-celled photo-
detector diode array, and a computer.

In the measurement, a sample material is held on the sample holder. The
sample material is illuminated by the light source with an incident angle of about
45°. The reflection light which is reflected from the sample material is received by
the photo detector. The refiection light detected by the photo detector is
converted to a lightness (L), a redness-greenness (a) and an yellowness-blueness
(b) in response to the reflection light.

This measurement is conducted on each of two sample materials or two
portions of one material to be compared by the above process. Thus, two sets of
photo data (L1, a1, b1) and (L2, a2, b2) are obtained. These data are obtained

as average data by repeating the above measurement at least three times for one



material is held by the sanple holder table so that it receives thegljmhbo;
Jdrradiated 1 6 JAN 2007 WD 2004/006818 PCT/ US2003/ 021363 20 fromthe

Hal ogen lanp in the effective open area. The |ight passes through the

sanpl e sheet material and reaches the CCD canera. The sample |ight vol une
(Vs) is tiveomoprmesns ed by each pixel of the CCD canerar/asosese ded by the
conputer. This process is repeated fo?1 one sanple sheet material at |east
three tinmes and the average values of the |ight volumes (Vrav and Vsav)
are calculated and recorded by the conputer. The conputer then cal cul ates
the light transmttance (LT) by the followng fornula: LT = (Vsav / Vrav)
X 100 (9% -matefd)(or bhe pdrtiohir ThatHIT@RI( AG)!isrthdd bibtamedds thblLioNdwind\
colorinmeter,_is preferably used for determ ning the HLTCD of a sanple
material . AOBMASrred colorineter is available from Hunter Associ ates
Laboratory, VALLE! —umder Trade Nane " Col or Quest 45/0" -ar‘(%Code No.
DP-9000. The neasurenent and cal culation for the HLTCD i s based on the
condi ti on whi chasa81deé® ned by International Conmi ssion -or3) 11 um nation
(CGE) and registergq ASTM Met hod E308, wherein Ooser_y_ﬁré 2, I'l'lum nant

C, and a sanple (circle dianeter of 1 inch. This colori )ter i ncl udes a

| i ght source f@E&IMWinanta2G Ab2)e., an approximation of.gyerage dayli ght
having a correl ated col or tenperature of about 6770 K), a sanple holder, a
phot o det ect or | AffeHRI? ALY ??écé@%dﬂ'iﬂ'tef’g@éﬂpé(y‘ep‘%‘%ﬂe’det ector diode array,
and a conputer. In the neasurenent, a sanple material is held on the sanple
hol der. The sanple material is ilgg&@&gd by the light source with an

i nci dent angl e of about 45. The r n light which is reflected from
lt_hehsa(rjrpl e maéI eraisib rll bsowsmwememymtta_rnemntaﬂb@oﬁlt@mgammsalﬁhme_ hr efleCEiL;)n

i ght detected. e to, detector is conver to a |ightness , a
redness- gr égﬂﬁ%agg(éaé')’plgE@Sakql/‘gﬁ"%mg%giﬁqf@h%@@?he(liﬂdyicﬁn?g%ﬁﬁ to the
refl ecti on 30 gatthe Jhinsentreastactiwgeayer #6. conduct ed on each of two sanple
materials or two portions of one material to be conpared by the above
process. Thus, two sets of

Table I
Sample No; Material Code No. Supplier LT
1 PE film TE-FC-0001 (8 piles)  Thong Fook Plastics 9.8
Ind.
2 PE film TF-FC-0001 Thong Fook Plastics 473
' Ind.
3 PE film DH215 white 73 Clopay Plastic 69.4
Products Company
4 PE film X-27121 ~ Tredegar Film 73.4
Products
5 PP SMS SH-SMS 15gsm Toray Saehan Inc. 88.4
nonwoven
6 PP/PE bico LB7120 Chisso Corporation 90.1
spunbond
nonwoven
7 PE film TE-FC-0003 Thong Fook Plastics 96.5

Ind.




phot.o data (L1, al, bl) and (L2, a2, b2) are obtained. These dataq 8r San 2007
.obtai ned as average data by repeating the above neasurenent at | east t ree
times for one 1 6 JAN 2007 WD 2004/006818 PCT/ US2003/021363 21 materi al
(or one portion). The HLTCD (A E) is then obtained by the follow ng

formul as: wobkoomook#is- L2 --- (2) Aa=al -a2 ---(3) Acyus2dodo213p2 --- (4)
OE=T(AL2+Aa2+Ab2) ---(5) These data g e calculated and recorded by the
conputer. EXAMPLES Table | shows data of the light transmttance obtained
fromsanple materials (Sanple Nos. 1-7) which can be used for both the
body contacting |ayer 30 and the garnment contacting |ayer 40. Table |

Sanpl e No. Mat efaip lGhpwsneampiy psterigls (Semple NBsf11-h8) TWhiBICaB00ded Br pi | es)
Thong Fook [ THon 0 tics 47.3
Thong Fook ik #arcesmBadrosh, I?sﬁiﬁlla bla Molde fret 3ahbie TGSy 5588@5 Lé}i oS o
film X 2712'fe¢rf@’dégépswpﬁmcpse éO %@@Hﬁdﬁ!@ 18 app @\@esmefsmmawﬁoror ay

Saehan | nc.th@8arfner EHMEMER 18/cPRO Pﬁn%&ﬁplbﬁ%ﬁ% Qha %%ré:PFe%’rEaﬂlg B8 90.

spunbond n? WRven 7 PE filmTF-FC- 0003 T | CS
or the graphic protection layer 34. However, |t should also be noted that Samples

Nos. 12-15 can be used for any layer of the body contacting layer 30, the graphic
protection layer 34 and the garment contacting layer 40, if desired.

Table II
Sample No. Material Code No. Supplier
11 Multi-bonded air laid B888.M.150S17  BBA (China) Airlaid Company
nonwoven absorb. core Ltd.

12 PE film TF-FC-0001 Thong Fook Plastics Ind.

13 PE film X-27121 Tredegar Film Products

14 PP/PE bico spunbond LB7120 Chisso Corporation

nonwoven

15 PP/PE bico spunbond LB7160 Chisso Corporation

nonwoven

Table Il shows data of the HLTCD. obtained from some'combinations (i.e.,
Sample Nos. 21-24) of the sample materials in Table . It should be noted that
these combinations show preferred examples for the absorbent core 50 and the
body contacting layer 30.

Table I
Sample No. Core Region Outer Region HLTCD (AE)
21 Sample Nos. 11 and 13* Sample No. 12 14.4
22 Sample Nos. 11 and 13* Sample No. 15 28.8
23 Sample Nos. 11 and 13* Sample No. 14 49.5
24 Sample Nos. 11 and 12* Sample No. 14 50.1

*note: Sample No. 11 is disposed beneath the other sample material. -



Ind. 1 6 JAN 2007 WD 2004/006818 PCT/ US2003/ 021363 22 Table Il shows
sanpl e materials (Sanple Nos. 11-15) which are used for the HLTCH6 JAN 2007
measurenent. It should be noted that Sanple No. 11 is preferably used for
t he absorbent core 50, Sanple Nos. 12 and 13 are preferably used for the
gar ment cowbamivoegs!| ayer 40, and Sanple Nos. 14 and plg@b®sphgker ably used
for the graphic protection |ayer 34. wever, it should also be noted that
Sanpl es Nos. 12-15 can be used for any |ayer of the body contacting |ayer
30, the graphic protection layer 34 and the garnent contacting |ayer 40,
if desired. Table |I Sanple No» Material Code No. Supplier 11 Multi-bonded
air |ai d B888. Niamogerstpopppat( tohiaxanplisrdndi emifmimenty deaorbevigsieinhser b. core
Ltd. 12 PEi§i ~EGs F Lastics.lnd. 13 PE film X-27121
Tredegar Fil nillg%tgagﬁgtq')s@% ;P@?;%dbﬁggV?ﬁﬁ%b@%@'f'{%?ﬁd"dﬂag%s FBBration
nonwoven 15Upgpsted {5 qne sklad iivihe arbriteut dinasting fE@om ther sdoperof theqneeanen Tabl e
[11 shows daientief. t he HLTCD obt ai ned from sone conbinations (i.e., Sanple

Nos. 21-24) of the sanple nmaterials in Table Il. It should be noted that
t hese conbi nati ons show preferred exanples for the absorbent core 50 and
the body contacting |ayer 30. Table Il Sanple No. Core Region Quter

Region HLTCD (A E) 21 Sanple Nos. 11 and 13* Sanple No. 12 14.4 22 Sanple

Nos. 11 and 13* Sanple No. 15 28.8 23 Sanple Nos. 11 and 13* Sanple No. 14
49.5 24 Sanple Nos. 11 and 12* Sanple No. 14 50.1 *note: Sanple No. 11 is
di sposed beneath the other sanple material.



1 6.JAN 2007 WO 2004/006818 PCT/ US2003/021363 23 It is understood that
.the exanpl es and enbodi nents descri bed herein are for iIIustratiwe-Q@rpﬁap
only and that various nodifications or changes will be suggested t% Ne
skilled in the art wi thout departing fromthe scope of the present
invention. j6 JAN 2001 24 WHAT IS CLAINED I'S: 1. An absorbent article,
conprising: a body contacting |ayer; & garnent contacting |ayer; and an
absorbent core disposed between the body contacting | ayer and the garnent
contacting |ayer, the absorbent core having a core edge; the core edge
defi ni ng WHAT 5 EeGIMEP Wt hin the core edge and an outer region outside
the core region; the body contacting |ayer and the garnent contacting |ayer
extending outward into the outer region and joined together in the outer
region; the gafmeRcoreentatee.rPMPEBIEE: havi ng a graphic printed on a body
facing surface,@bgy b&agttidgnagerportion of the outer region; and the body
contacting layer having a first light transmttance so that the graphic
printed on theaiggayentgentagtindley@candf the garnment contacting |ayer can be

seen through HherRefnt ebiaditpdidd! batRéer thd B@d)PHérﬁéctfn‘églb%P- arfd th%{"garment

absorbent article, conprising: a body contacti'ng |ayer; a garnen
cont act i ngPNtastieg:layendthe abagisenttser hawiea gpremsided bet ween t he body

contacting laygle 8o &t @ERTmDL c&i@Yegoh! Withih Wecord BEgARAR L BLteF FGion
having a core edge; the core edge defining a core region wthin the core

edge and @wisigatis COBEPYAN out side the core region; the body contacting
llayer and the garpgit c&RMAGHARS driyBE gafnBROESIaQivEWaY& extending outward

into the outer region and joined together in the outer regio'n;

the garment contacting layer having a graphic printed on a body facing surface at
least in a portion of the outer region; and

the body contacting layer having a first light transmittance so that the graphic
printed on the body facing surface of the garment contacting layer can be seen through
the body contacting layer in the outer region.

2. An absorbent article, comprising:

a body contacting layer,;

a garment contacting layer; and

an absorbent core disposed between the body contacting layer and the garment
contacting layer, the absorbent core having a core edge;

the core edge defining a core region within the core edge and an outer region
outside the core region;

the body contacting layer and the garment contacting layer extending outward
into the outer region and joined together in the outer region;

the body contacting layer having a graphic printed on a garment facing surface at
least in a portion of the outer region;

the body contacting layer having a first light transmittance so that the graphic
printed on the garment facing surface of the body contacting layer can be seen through

the body contacting layer in the outer region.



inte the outer region and joined together in the outer region; the body
.contacting |ayer having a graphic printed on a garnent facing surfggaNatil?

| east in a portion of the outer region; the body contacting |ayer having a
first light transmttance so that the graphic printed on the garnent
facing surface of the body contacting Igyer can be seen through the body
contacting |layer in the outer region. f 6 JAN 2007 25 3. The absorbent
article of claim1 or 2, wherein the garnent contacting |ayer has a second
light transmttance so that the graphic on the body facing surface can be
seen through fheagrrheneridmeaciimd o gywherein thegarmend sepiagtinglayerchas af
claim1 ogecdnd W3Rl amsnhitnde §55that t@ér\/&\aﬁﬁi@%%b%@@?ﬁhdiﬁg 3lirfadeC@H berBOsH 10%
5. The absorbent article of claim 3, erein the second light transmttance
is at | eREQUARHBEO2TBRAR coNtating lakor bent article of claim 3, wherein the

di fference between the first and second light transmttances is |ess than
about 70% 7. The absorbent article of claim3, wherein the difference

bet ween tfhe fi 162 aBpRrbericeg of i gRIM { o4 s hereim dhesfifst lightdeansmittanss imBbut
10% 8. Thes@dkwethent article of claim1 or 2, wherein the absorbent
article has the Hunter Lab Total Color Difference between the outer region
and the core region of about 0.5-73. 9. The absorbent article of claim 2,
wherei n the bothe @BBbBEAT Aicleddfeliaifi Cd, UHRSeid the isBEdd Rt TRABMRtahePFgEt

| ayer disposed in the core region, and a graphic protection |ayer disposed
in the ou@é?t%béﬁf &%%- the graphic protection |ayer has the graphic printed
on the garnment facing surface, and the graphic protection |ayer has the
first light transmttance so that the graphic printed on the garnent

faci ng sufface bf BPRUPEILHHFIE 9r 6RER 5 Sherely the diffgrapse debreen thediighanthe
graphi ¢ psedopatig®nrdrayfttancss ishesPmbRabs@F09N. 1 6 JAN 2007 26

7. The absorbent article of claim 3, wherein the difference between the first and

second light transmittances is greater than about 10%.

8. The absorbent article of claim 1 or 2, wherein the absorbent article has the
Hunter Lab Total Color Difference between the outer region and the core region of about
0.5-73.

9. The absorbent article of claim 2, wherein the body contacting layer includes a
liquid permeable topsheet layer disposed in the core region, and a graphic 'protection
layer disposed in the outer region,

the graphic protection layer has the graphic printed on the garment facing
surface, and '

the graphic protection layer has the first light transmittance so that the graphic
printed on the garment facing surface of the graphic protection layer can be seen
through the graphic protection layer in the outer region.



10.".The absorbent article of claim1l or 2, wherein the core edge of the
.absorbent core includes |ongitudinal side edges and |ateral epg $g?g@ and
the outer region is disposed outside the |ongitudinal side edges o t%e
absorbent core. 11. The absorbent article of claim1l or 2, wherein the core
edge of the absorbent core includes Iaggitudinal si de edges and | ateral
end edges, and the outer region is diSposed outside the |ateral end edges
of the absorbent core. 12. The absorbent article of claim 10, wherein the
body contacting |ayer and the garnment contacting |ayer extend outward into
t he out er1¢-egi g’r‘? ?ésqu?ﬁ‘ﬁaé“(f'? &b claig 1 yfemindin caergd9eecighe @baprbent

wher ei n t hfe NREYdORhaRIdIMD sidY 8dgdsNahd! iRSraPend icddesl MRS fRAbItEr teyishaet

| ayer disposed in the core region aphic protection |ayer disposed

] . _ 1, and a qgr
in the oufishosedqutiide the longiudinglside,edaes 4f the-aksoORENt FBm 1 or 2, wherein the
graphic protection |layer has a hydrophobic nature to prevent body fl uids

di scharged at the topsheet |ayer fromw cking therethrough.
11. The absorbent article 'of claim 1 or 2, wherein the core edge of the absorbent

core includes longitudinal side edges and lateral end edges, and the outer region is

disposed outside the lateral end edges of the absorbent core.

12. The absorbent article of claim 10, wherein the body contacting layer and the

garment contacting layer extend outward into the outer region to form a flap.

13. The absorbent article of claim 1, wherein the body contacting layer includes a
liquid permeable topsheet layer disposed in the core region, and a graphic protection
layer disposed in the outer region.

14. The absorbent article of claim 1 or 2, wherein the graphic protection layer has a
hydrophobic nature to prevent body fluids discharged at the topsheet layer from wicking
therethrough.



