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'of the Invention 5 The present invention relates to an absorbe’mll\ﬂmlwumnlmmuul
suitable for use with an undergarnment that matches in col or
article, nore particularly, relates to a colored absorbent articl ecthat is
suitable for use as a panty liner and has an excellent conceal ability of
vagi nal discharge and 10 an excellent visibility of nenstrual bl ood.
Description of the Rel ated Ar {CONORFDHARSQRBENT ARRICLFe attached to a
crotch portion of a woman's undergarnent include panty liners that are
intended to mainly receive vagi nal discharge, as well as sanitary napkins
15 and incontinence pads. Conventional panty liners are intended to absorb
a rel ativel y BRCKERQIMNDIMF FHE aiNVENTION char ge so that the vagi nal
di scharge does not |eak out of the liner, w thout giving an unpl easant
feeling to tiigld waf eclparImsventide skin surrounding the private parts. 20
In recent years, however, a grow ng nunber of users have chosen to wear
panty |inbrs even Wten presemuninwdntvioo neél atie tay gm iabsoadbainty elnt isda | .
Such users do not wear panty liners for absorption of a |arge anount of
vagi nal di scheuealsbe | foi hese anvanta undergdxnentatiteat weetchewe iln rerloror
stain 25 prevention of undergarnents. That is, people who want to keep
under gar nent syCtieavhet akeigeed @@re glaxtieipar 1Nt sel@tesli 8bi ke cilanedn
under garnents have chosen to wear panty liners . 2 These people do
not wear pantabsdrissst asrteleorvent ionahiedshs b wd iad e putitydiinler
intend to use themas a substitute for a crotch portion of an undergar nent
or an exchangeed|easai @xcedllen®ncohcealandaigyr 6ENvaginaldEedisarge and
undergarnent of 5 |ate years, a brassiere and panties are integrally
desi gned]oandan heyc&l Benis Ual $ b PUI € as£dméns Briab-Piesd. set or a
t hree-pi ece set together wwth a camsole or a slip. However, since the
crotch porti areséripei pandf eshetReénste€asity, the panties, particularly the
crotch portion thereof is often 10 washed nore carefully as conpared with
ot her under gar ment saleso ¥serie ca it idil @s hedviye datt yacleddriged @foteciblpacthiory
agent. Since the cloth of the panties may be easily exclusively damaged due
to repetitiondh womdn veahdeggasmeatpiaiclide paney Ndmansdet gaarenimenrdsdd a
f ew wonen purchase spare panties when they 15 purchase undergarnents as a
t wo- pi ece settomadnilyreeceiwveeagehal Riidghdrdes as ared 1benshindtalrytroasitiats
wonmen as a substitute for a crotch portion of an undergarnent or an
exchangeabl e andticlcamrinenteopads. urCangsittioial Pantgi Nchqasnayel insssied
everyday, the crotch portion of the panties can be prevented from stai ning,
20 so that suced apasoebpanterstivelnolapge amecunt edf {vadginahadieschiweye pant y
liners are to be used as a substitute for a crotch portion of an
under gar rent thatntbeclWragdrabl dischachepdoeisomodf laakumoetr geff ndre | 1iveswr er s
consi der whether or not panty liner is confortable to wear and whet her or
not panty 25 witkoutsgieingamn ampldagami frwlimf tontdbhegprireate patrteroxt han
absorbency that has been conventionally regarded as inportant. Therefore,
| i ghter, thinbke skinssatreungangythenprivhteeparts3d becone popul ar. Such
panty liners to be used as a substitute for a crotch portion of an
under gar @¥nt ar e uslmltecent yearsioveeoeeyen, |laogroingneuminen ot nskrschave
under garment or who take good care of undergarnent choose undergarnents
accordi ng 5 tohobennbodwehrt pantiyy ldmeirise esshredlien ain tanowdy ¢vheaginhk
goes, who she dates, etc.). Such wonen regard col or of undergarnent as
i nport ant whedisbbgrghobserehateiyalyesnall Théusflousers doonphgweanteanty
wonen have chosen to purchase and wear col ored undergarnents ot her than
whi te ones. 1Dihlersaférvabeomept idn ofgarldrs amoghtunfievgginahtdischarge
i nportant and take good care of undergarnent have been dissatisfied with
white panty | aseis tdse sonvesitiifont @skeqr batcrathér pezdr drhe Mimersfiori $taanl y,
t hey have been dissatisfied by the foll ow ng reasons: an uninteresting,
whi t e 15 2%ant prévant ibasof andergsetheindrs .t athay Joogpeople who avardl aoekieep
undergarnent; only a crotch portion of a col ored undergarnent becones white
due to a whi tendengsrinents; cdesingi ntakeh gaedvatprmal odi sotdegm mrentrs ,neor
becones noticeable on the surface of a white panty liner; and a white panty
| i ner attachedistbikestaiiredn undergarments have chosen to wear panty liners.
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20 undergarnment |looks as if it is unsanitary because the liner is

hoti ceabl e due to color difference between the undergarnent and the I|iner
and a stain adhered to the liner is also noticeable. In addition, if a
white panty liner is attached to a col oredyundergarnent and the col ored
undergarnent is put on or taken 25 off, the attached |iner may possibly be
noti ced. For ;g)éarr%l)e, Pat enf Publicati on EP1108405 di scl oses an absor bent
article for sulfiSRoMEPPthi% ARYr¥eAT RANtYl diners .as thepganyentienal
havi ng an absorbent core between a topsheet for facing the wearer's skin
and a backshe8PSPEPENEA A GHe uRHE M HEN LNtendI ko Hsedempsmeubahdtuhe
backsheet are_nmanufactured from materials of a dark color such as bl ack.
This 5 dark p&REy 3 iCFetchs poxds omoaf bl wndgegaznenthed an exbhangeable
undergarnment. In addition, since the panty liner itself has a dark color,
body fluids sGERTSEE RNt R ofi ae aydgr,gammient and nreesan Us: lunid e roaditeoed
thereto al so becone | ess noticeable. Besides the absorbent article

di scl osed 3 n LAte1peardveaikieans f¢re andidapdtiesn are paneyrhilder debighells
col ored green by adding catechin and a panty |iner wherein a color given to
an absorbent PBferthry aabacRshadilycapubehased tdw oaghtwo-mipsieesebava bgen
on sale, although they are not ainmed at matching in color with an

under gar nent . thEeghpiggeoseertogattiart evidinsal camilsoheRat ens 1Rhl | Rewevar,
EP1108405 has a color that matches with a black undergarnment and has an
effect of con8dBffnghBogyotichi gortiag wel tlieghantgies nersinsiaba®iDpd, the
urine) discharged fromthe private parts. In the panty |iner having a dark
col or such aspdntérs,2@arsdyuflanilys thhecrottheporeiane thegeofotiseapten
During a period other than nenstruation, therefore, it has an effect of
absor bi nd fandwashedanexg causifvdll yaschampared with eheayr andergafments or
under garnment from being stai ned. However, when a small anount of nenstrual
bl ood i s adheVag@hederiditoai herdi duslyyd@Bengért drha Hlegidmimgagkbnt. Since
menstruation, the dark color may possibly conceal such nenstrual blood. In
this case, bethaselethedr thepanvtes owycbet éres begiaxdlng iofe Iy dainagati @de

i medi ately, she - 5 cannot replace the panty liner with a common

sani tary napkt® t¥emeyitiena gfes@uch awashjmgamasnt comparedt ruathbl @oket hat
exceeds absorption capacity of the thin panty liner may adhere to the
wearer's privaRdepgarsenhs, a@tr auffel wgmenhpurchase s paleSpanmpl €8 shein they
feeling. Furthernore, such nenstrual bl ood may possibly | eak out of the
panty |iAér tBubghase unslangarments: he aihwerpirgerdetor alktheecevpdieteaset That
is, the panty liner that is intended to prevent the col ored undergarnent
from bei ng stBapey hereate benefdciadl tbl swch stamers agnat Sebsvdeagar fent
10 and the outerwear instead. In order to prevent this situation, it is
possi bl e to | HGEAH DO tHgNoPHt apmndgzgdrnent diody ékchasgeabbetdustese,
however, because the thickness, weight and area of the panty |liner need be
i ncreased f orPPREI@As?h@n hadgrganmendn cByausing panthel jeery éverydapnes
to resenble a sanitary napkin or a conventional vaginal discharge absorbing
liner. Such atR®FEREC o f Hhgepprbigs Ciandre prementedifiin stabninge as
a substi lﬁte for a crotch portion. On the other hand, the panty |iner

col ored £R griRithat ANghEnane: ppaties ase no mapeovegehrednto tpurvhase.
appear ance by nmaking the appearance of the panty liner pale, while

conceal ability of fRaNtas linegns axiepitobbeausedi as aoslybsuitate fas a

hi gh val ue. Therefore, although a wearer can notice the begi nning of

menst r uat i on G¥PEGR RE¥YiR @g,awamd%ng@m@ntsmar@e ecarirangenhb b facdtatel y
concealed. In addjtion, since this panty liner is not ained at matching in
col or with aPUderRyR undergarggnsyivearers cronsilers whethst i dmitreot or
- 6 a crotch portion of colored panties. SUMVARY OF THE | NVENTI ON The
present inverR3MrY han@eets \faar tiihle toiwsanfanderitethar taomaely pantye
prior art_set forth above. It is therefore an object of the present

i nvent i oAt o IRE dé ARlERvARchntegradl pastiafabhdergarmeatyi rhther than
undergarnent that matches in color with the article, wherein vagi nal

di schar ge carfhfeEIeney thatyhasheen eenvent bohallpresfandesas ualpditeat can
be 10 i mredi ately noticed at the beginning of menstruation. According to
the present iThesfire, thbgktes, pebindet and smaller panty liners have



a col.ored absorbent article to be attached to an inner side of an
undergarment matching in color with the article, the absorbent article

havi ng a body surface for facing 15 the skin of a wearer and a garnent
surface for facing the inner side of the-umdergarnent, a color given to the
absorbent article being visually recognizable fromthe side of the body
surface, whergin I}qgen e sure% f%: thg bgd\é surface of the absorbent 20
article, a MnsSerrovRPRELRE: | PUCh RAREYoL 180¥5; B0 ey Uspsh aghacspestitmtec! e
of the presenﬁoingentiﬁn has ﬁ%color other than white. Wen attached to a
crotch porti oh®bf2aRrOhaRr BAFHEAR PE. 2R, UnAGRIRERSNEAIFRGUEHAAYI WHAES - Or
simlar color, therefore, the _absorbent article becones |ess 25 noticeable
and | ooks |ike an i RYEGYEF/ FlOtoPL (RMen yhonsbérki b undergadimendnorswhe e
the value of the body surface is_in the above-nentioned range, absorbed
vagi nal di scht?%§8 LS g undergarneny chooss updergarmenss| apcording
conceal abi_l i te/ of . vagi nal di scharge can be obtai ned. When nenstruation
begi ns duri ngtetiR® BePd L diedayasd, thenschedulel ofdthehdagd(wheraeshedy
surface or absorbed can be easily recogni zed, so that the 5 begi nning of
nenst ruat i on ¥R be WiOnseke | HakRSeardE sk ageSugbcwatienyl yegahd sodorbeof
article of the present invention is suitable for use as a substitute for a
crotch porti dHSPrIATNRAEr §&r EOIadn eikenatbhexblahoos® cmgergarmewts an
undergarnent. 10 Preferably, the absorbent article conprises a stack of a
plurality of EREEREOrgnet dnpwing sumbein o fswomen bavedehosen tympurthase
resin containing a coloring agent. In such a sheet nade of a synthetic
resin contai My ¥edb| ePlpEedgendergarments ehbher tbaprwbihg epeshetic
resin fi ﬁers containing a coloring 15 agent, a synthetic resin film

contai ni #§ a col or ¥Rt afefiew @omeme Whketegand andovabfe wateryamesit yas
adj ust ed dependi ng on the anount and ki nd of coloring agent to be contai ned
in the synt hetfRO¥eant and gbakei podi geset hef comdengadmeoitor hageadgsedn
never drops fromthe sheet, it is safe for the human body 20 and can be
prevent ed frdhStietshted owhkhuvhétgapanty. 1dners tise aalsdysiartutar tat ea i s
| ess noticeabl e when attached to an undergarnent, the undergarnent may
possi bly be VRENEH t oBREREPNW t h Medeabstpemihficallyl e. thevevdavesi nosen he
cont ai ned cohfring agent never drops fromthe sheet even when the 25
absorbent ar 4§ S HRAEY Bhe ficdilandng Feasaner gur neAntearsbéngy enteitted
from stai gi n%ha Preferably, the absorbent article conprises a topsheet g
_ appear Ag e bREr Nas 4 banysgedoferskhakingpgeadi aarencf he amkomsd
surface, whereip the topsheet and the backsheet are of the substantially
sane size andMFFTRE hARLYaA aFatehderibiorniafi pagolered underdasnense,
since the color of the absorbent 5 article can be recognized fromboth the
top and bott IFIRRE White gugtechhiteiRant haingy ; 2 66Ran sueh egotaginal
simlar or identical to that of the undergarnment can be easily chosen. In
addi tion, th&HNATHOTNFIRE PcOnessBoRdcrabibl an shenswitace edhafwivitie he

out side of the Ltnde{i;arment. , ]
panty ner; and a white panty liner attached to a colored

20 undergarment looks as if it is unsanitary because the liner
is noticeable due to color difference between the undergarment
and the liner and a stain adhered to the liner is also noticeable.
In addition, if a white panty liner is attached to a colored
undergarment and the colored undergarment is put on or taken

25 off, the attached liner may possibly be noticed.

For example, Patent Publication EP1108405 discloses an

absorbent article for such women. This absorbent article is



10 Here, the topsheet and the backsheet may be transversely outwardly
'protruded to formw ng portions of a predeternmined area, at a |ocation
spaced apart fromlongitudinally opposed front and rear end edges of the
absorbent article. Upon use, the wing partjans can be fol ded back about

si de edges of a crotch 15 portion of an undergarnent and adhered to an
outer side of the undergarnent so that the absorbent article can be firnmy
fi xed on the {MANGadHBGL. haVingi anabgorkene €anee biithgepont tepshest tiaxr
outer side of the undergarnment have a col or anal ogous, similar or identical
to that of théaghrer gderevwearents wiskgn20apdr td ohackahept rfide Facing an
noti ceable. Preferably, an adhesive |ayer for adhering to the undergarnent
is provided oindergdemerbeewheyehint Hdte t hepableeti vad avke backpheett are
inwardly apart from any edges of the backsheet. In this case, since the
adhesi ve | ayemangfactuped feom nater 2ol poddetdarkicwbr eycbras hiadk. t HEhisiges
of the backsheet, the color of the backsheet is not obscured along the

peri phery 5of daek heakshekeinerd hiaxr dfesise notthieeabilec wheénabtbabbhat tota dladlks
g _less noticeable. In addition, when the absorbent article is detached
fromthe undennmdengarmente eiyadadfittion,alsincectheapantiel iner bitsakf Ihas
taken between the fingers. Preferably, the absorbent article is of thin

t ype havi ng 5aaldrtk ciess bbdP. 2 ids 3uohnas veed iveeh diilse haadye ,suriaeeamdd
the garnment surface. In this case, the absorbent article attached to the
crotch porti anepfttbual bidssdaadberedathbeetel d1sxs bacomet 2gsalngaideald he
crotch portion. Preferably, the topsheet is a nonwoven fabric . In this 10
case, since the texsesbded thhRet opbbeebeheconwt ianel oghist licseadhatimof tche
crotch portion of an undergarnment that is manufactured fromfibers, the
absor bentlOar t alsbeecaidantifiéd Puiel Dot Ddn pay tdamtyoll ihke whdehgas nstowed be
felt as an integral part of the undergarnent. In addition, since nonwven
fabric can l5gpeenikjeaddinficdtemihimahlia panth,linex ahelre incaricol babd jvewr n.
As has been descri bed herei nabove, the absorbent article of the present
invention i s soi aabhbsbobenselagea pantuy baicksheelr cas @digwpnadiraigh a

di scharge. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS The present invention wl|
be under st oodtopskeétil hgvér baehhendsihdiel, ed lddoughptihmy ginee mdteraeinesd t et
and fromthe acconpanyi ng drawi ngs of the preferred enbodi nent of the
present invenmhabohinfi th, chbeeveithsanubhndaogabmehtken to be 25 [imtative
to the invention, but are for explanation and understanding only. - In the
dr awi ngs:15 The absorbent article disclosed in Patent Publication

EP1108405 has a color that matches with a black undergarment

and has an effect of concealing body fluids (vaginal discharge,
menstrual blood, urine) discharged from the private parts.

In the panty liner having a dark color such as black,

20 body fluids adhered thereto are less noticeable. During a

period other than menstruation, therefore, it has an effect

of absorbing and concealing vaginal discharge to thereby

prevent an undergarment from being stained. However, when a

small amount of menstrual blood is adhered thereto immediately

25 after thebeginningof menstruation, the dark color may possibly

conceal such menstrual blood. In this case, because a wearer

cannot notice the beginning of menstruation immediately, she



- 10 Fig. 1 is a perspective view showing a panty liner according to a
‘first enbodi nent of the present invention; Fig. 2 is a sectional view taken
along line Il-11 of Fig. 1; 5 Fig. 3 is a perspective view show ng a panty
| iner according to a second enbodi nent of 4 he present invention; and Fig. 4
is a half-sectional view taken along line IV 1V of Fig. 3. 10 DESCRI PTI ON
OF THE PREFERRED EMBODI MENT The present invention will be di scussed
herei nafter iARRGITepIace e Fante lgnereWith andoEneR g an beddy d1arkin

the present invention with reference to the acconpanying drawings . In the
fol | owi ng destimely on Asn@rgesud tspacilhrgedanannt af engsstenal dplord thatder
to provide a thorough understandi ng of the present invention. It wll be

obvi ous, howesxceeds abamptsian cepacityhef dihte than pamtprdaner mayestite
may be practiced without these specific details. In other instance,
wel | - known sttadthe esaarex oprivate partstand surmwrdetings awogdvenhecessary
20 obscurity of the present invention. Fig. 1 is a perspective view show ng
a panty | Bnerudphsasantl feelliagsor Pantharmoecke sachr diengtirmad fhlcgid may
enbodi nent of the present invention; and Fig. 2 is a sectional view of the
panty |iner Ilpds&ebl@losak lduteolfl thé pntht dinkr 26 ddikkeparicy nbitnenly tdie
Figs. 1 and 2 is a thin absorbent article, which is to be worn by wonen
whi | e bei ng athdehgarmentbuthadso Jutkerafear .cr Thak o) thepadityldiner that
undergarnent (e. g., - 11 panties) for absorbing body fluids such as
vagi nal di schas géntéadededohpireventt el @ohoredagintedrgh ey gir'om eeirsg t 0
a small anount of fluid that flows out of the vagi na each day, carrying out
ol d cells thasthined manedeadety aginstrull bldodcdrias fes ion Sheswadéygatmsnt or
mlky. It should be noted that the absorbent article and conmponents thereof
have two 1ur f anésthef oubeeWeapeinstéade that is intended to be directed
toward the crotch of a wearer is called " body surface,” while the other
surface that is on Iheopfepstbepsedent sthbs | eiittiagbonpnitsisfpeedibldOtdhe
panty liner 1 is suitable for use with an undergarnent that nmatches in
color with thénpashyeltil®abiorptiohhmpanitdsofdbqinityulideer Inahiz casef
that is anal ogous, simlar or identical to that of an undergarnent is to be
chosen for uskowédwergi betauséothe arh ko gieziegthtaand awed af thaspadtym
the 15 side of a body surface 40 of the panty liner 1. The term" col ored”
as used her ei binef ered bed rirdasathéor imcr@asing tike abisarpitiicnecapagiten to
an object. Therefore, the concept of coloring does not include a state
wher e an 1dbj ethei panalyorlkethenhi ¢emen| yowirtdsembile t€ paglitaryomaplkdnl ide.a 20
The panty liner 1 is to be used as a substitute for a crotch portion of an
under gar nent oonaanexohalgeshirmaXddschapgetalspxidimn lineer. gasuenta tkbek such
uses, the panty liner 1 is of thin type of which the thickness is
pref erabl y i nheaeyr ange lJdrde 2pamnyt dibemmisnoret pseitalbbéy for tuse rasnge of
0.5 25 mmto 3.5 mm The weight of the panty liner 1 is in the range of 0.5
g to 4 g, prefebabliyute fbe mangetoh Porbignto 3 g, nost preferably in the
range of 1 g to 2 g. If the thickness and

On the other hand, the panty liner colored in green or

20 the like is limited to improvement in its own appearance by
making the appearance of the panty 1liner pale, while
concealability of body fluids is inferior because its body
surface has a high value. Therefore, although a wearer can
notice the beginning of menstruation in an early stage, vaginal

25 discharge cannot be effectively concealed. In addition, since
this panty liner is not aimed at matching in color with an

undergarment, it is not suitable for use as a substitute for



- 12 the weight are greater than the above-nentioned upper limts, a
‘'wearer tends to feel that sonmething is wong with an undergarnent when such
a heavy or thick panty liner is used as a substitute for a crotch portion
of the undergarnent) If 5 they are | ess ihan the above-nentioned | ower
limts, on the other hand, since the absorption capacity of vagi nal

di scharge and so on decreases, a wearer _tends to be afraid that vagi nal

di schar ge mayd fFoth R Of SRLOFRGIBAREIRS: In addition, it is
difficult to manufacture such an excessively thin panty 10 liner. In order
that the panty liner 1 attached to a crotch portion of an undergarnent can
be felt like an integral part of the crotch portion of the undergarnent,

t he maxi num |SRIARN | Qi TRE nENMSENRIGRt ween front and rear end edges of the
15 panty liner 1 is in the range of 75 nmto 200 nm preferably in the
range of 90 nmmto Tie presenst ipvehtiabl jas badewpakgd ot 1100 vikewt of 19® nm
On the other hand, the transverse dinension between |eft and right side
edges at & | cgherwrominndgrothecpy iar taxtnsesr feryh shavreli nd tcéatShrer afo nsf
the panty liner 1 (where 20 the width of the panty |liner becones the

smal l est if idanicbpéctanofiothgl pseseh&panventibowto priévgdel)an salpgafhembl y
in the range of 30 nmto 80 nm nore preferably in the range of 40 nrmto 60
nm nost prefaraidle isuittablafger obedditmdm unblengarferit thaltematches in
above-nentioned range, the panty liner 1 can cover 25 the discharging parts
(private partsdlaf whehwadrerastbolly, wwhlewretinprnagidia ngdisohmager aanh be
portion of an undergarnent. The entire panty liner 1 preferably has a

Gurl ey stiffneftectivdBy domredled amiD@dhes ibre oBumeay txuafilf hd@esdi camires
preferably from30 to 250 ng, nost preferably from50 to 200 ng. If it is
greater fllan itmmedbavelyemnotibced appthel beyinnihe pfinfgnbtneationttached to
the crotch portion of the undergarnent may possibly be felt 5 stiff by a
wearer. If it is | esscdiding heo ablve epnesenononvéntion) | théret e paonided ner
may possibly be tw sted or displaced when the crotch portion of the

under gar ment a scakdéoedeabsofbenti artesket banbé hat bdoked neat annennénveide
limt, noreover, the panty liner 1 becones too soft to manufacture. 10 The
Gurl ey stiffnefsansurdergsseenbtymatvhing irasaled wythsthg arGicley
flexibility tester: Type 311 manufactured by YASUDA SEI KI SElI SAKUSHO LTD.
according to the navhealaksdredred gt idie thestigrg al bosligoshid fbeenboedf ating
measurenent is perforned using a test sanple having a wwdth of 25.4 mm 15
Pr ef er abllyp, nomevskeim béiba iveaappeans amartmeriodurfackater Maaing lthepamegr
liner 1 as in the follow ng enbodinent. In this case, the surface texture
beconmes anal ogbde atfot hé aindefrgarmendt ca icall oaf g { hen tirdbhg absotbenthar et §
liner 1 of Fig. 1 has right and left side edges 20 2 and 3 extending in a

| ongi t udi nal beiegtvimngdlyirecogndzpbdedffonritheasd decaf thel bodyesunfaeel, 5
extending in a transverse direction (Y-direction). The right and left side
edges 2, 3 arwhéneindly curved and the front and rear end edges 4, 5 are
outwardly curved, so that the panty liner 1 is of an hourglass 25 shape as
vi ened from above. whemhweashnel gor? theiebpdnt puriface Df sthd absanbented
structure having four sheets: a |iquid-inperneabl e backsheet - 14 11; an
absor bent20shearticleai d ¥unsadlbuakureds inm andahgei af &n7abol Bty .t o absorb
and retain liquid; a liquid-perneable internediate sheet 13 laid on the
absor bent sheet 12; Th@absorbgutdapeiabelbifcthepsrsentimventyiomhagea color
intermedi ate sheet 5 13. As viewed from above, the backsheet 11, the
absorbent sheethep thas whildenedWhesa sihdeched &ed a eratopsheertian o0& an
the sanme shape and size as the panty liner 1, so that right and left side
edges and frownderdarsantefd.gdgepastiend hovindi @ndanplepeussorisimplan3i
and 14 coincide with the edges 2, 3, 4 and 5 of the panty liner 1,
respectivel y.colesy thbebgfrzheet the tdhscthantberartirke I1becomes less

i nternmedi ate sheet 13 and the topsheet 14 are stacked, the panty liner 1 is
f or med wia5h anebtindabielamDlexkeddikeprdntiegredpart §fdihengrotch powiigny
spaced 1 to 4 mmapart fromthe right side edge 2 , the left s ide edge 3 ,
the front endIsdgdddtand,t sénceathendaddge & the bodypnsustate20shas ghe
width of about 1 to 3 mm wherein the four sheets are joined together under
pressure usi ngbavaementlionedpmangtheasbserbedtvaginiedisohange hecomes less
surface of the backsheet 11, there is applied



a pair of pressure sensitive adhesive layers 15, 15 equally space apart
‘froma longitudinally extending centerline OO of the panty liner 1. As
shown in Fig. 2, a release paper 16 is adhered to a garnment surface of the
pressure sensitive adhesive 25 layers 1%, 7% . This rel ease paper 16 is
peel ed fromthe pressure sensitive adhesive |ayers 15, 15 by a wearer of
the panty liner 1 tq expose the pressure_sensitive adhesive |layers 15, 15 .
Then, - 15 nqq'?é:‘?ﬁdﬂt%n | 5P ekhat é“a&ﬁ@?ééeﬂ)ff &BBF?Pﬁ@btlﬂétﬁré’&l}F’élmal
sensitive adhesive layers 15, 15 to an inner side of a crotch portion of an
under gar nent .digRRArge Camhs ohtainad; s Whesy menstoyatics heging iduriad or)
a crotch portion of an undergarnment. 5 As shown in Fig. 1, the topsheet 14
is formed w t4eay quind thes oidernbaad , 1mgnshznair bldedt @dheyed to rideg dipdy
having a constant width WL and extending along the centerline O o0 over the
entire | engt iswffate oppsheerbed caThde egasilhaveaggnheedi gsiod thedsddee
holes 14a is called " central |iquid passage region 30" . 10 In the central
| i qui d paSsadeegimpimg 30f mémstivgatilopassngbehskosed4dnama resgulyargtage.
arranged. Each liquid passage hole 14a is of a circular shape. Both a

| ongi t udi nal FkecerdByglnd the rabsyvebert pitticRx of the prepent pavsayeidrol es
1l4a are in the range of 2 to 5 mm An opening dianeter of the liquid 15
passage hol e iglasustabbaitfdr lus® & mnsubst ptwre forush ewatch oboibn of
surface of the topsheet 14. The area ratio of the liquid passage hol es 1l4a
to the centran| ugdiedgpaseage segaan echangealtlhe capgehofp@rtiorRO0ef Tre
width WL of the central |iquid passage region 30 in 20 which the liquid
passage hol esuddergaememtf{ormy distributed is preferably in the range of
10 to 30 nm Wthin the above-nentioned range, the vaginal opening of a
wearer cal be cert @mfexaivky edhe tabsdrberantargliclliequonppdasesge segckmB0,
so that body fluids such as vagi nal discharge can be received 25 mainly by
the central |aqlurabssagef rsdgiedrs 3ehelfedae alti deadtpassagbebt| s Mdde cah be
formed by subjecting the topsheet 14 to a secondary nechani cal process.
Wth the - d6ynthepyid pessageomiaigsingla ¢hler g mgent.heIhesuah a stieethe
body surface 40 of the panty liner 1 becones anal ogous to that of a crotch
portion of a madergfrareynthsd ichatestime cpataynlingen ¢otanibg ageéntase ag. ,
integral part of the crotch portion of the 5 undergarnent. In an
alternative, alsheedpstmpridingsynibeddor ngaiedibesisnédérraininga coloring
internmedi ate sheet 13 that will be described in detail later ) in a
secondar L Snechgentala myoddstic resanofhém cdnmaiming e colertimgshgentl4ormy
be pi n-enbossed to have a | arge nunber of recesses . Such a corrugated

t opsheet 10 1¥héslike} aldiwe faord wed was cansbleseasaily Adiuatedodepepdingorn of
an under garnent because it can provide not only a soft feel to the touch
but al so an appeaamenrt sand duyod afo adiairisfg elgemit. tThbei aocataddedt énshiket
13 is corrugated to have ribs and valleys extending in the |ongitudinal
direction. Thepetheébic 1seann. valn e3dd il xony raingel the hcomtainegeakloninpaak
di stance between adjacent ribs is about 1 to 3 nm The thickness of the
corrugat ed i nagenbdiener dyeps fgof the sheet, itdissadeciopetiirhumaa bedyent
surface of the internediate sheet 13 at a | ocation where the bottons of the
val | eys &0 iandwardie prevenitedabsombadiering Hextan andeygaraepsdy Sin¢ace
of the internedi ate sheet 13 at a | ocati on where the peaks of the ribs are
in contact withetdesenpenbaaryirie ks flanf @otsceable yhem attached to an
internmedi ate sheet 13 is thus corrugated, the panty liner 1 can provide a
soft feel wheWwndergarmgntp threupdergarmest may pesstibdyheewaphedragether
body surface 40. Body fluid such as vagi nal discharge given to the body
surface 40 andithl taet edbagrhant tapbhebe. 14HAWRHMEY  p&ddes the contained

coloring agent never drops from the sheet even when the
25 absorbent article is washed by mistake, the undergarment can
be prevented from staining.

Preferably, the absorbent article comprises a topsheet



- 17 through the |iquid passage hol es 14a and then perneates and passes
‘'through the internedi ate sheet 13. Thus, the body fluid is absorbed and
retai ned by the absorbent sheet 12. The body fluid such as vagi nal

di scharge absorbed and retained by the 5 gbsorbent sheet 12 is bl ocked by

t he Iiquid-inpernmeabl e backsheet 11 so as not to |leak out to an
undergarnment. As viewed fromthe side of the body surface 40, the entire
panty |iner Rppearinbdrtbe hmdy suxfaciet and hibacksheetnappear pngkon [tihght

bl ue, beige or the like, that are anal ogous, simlar 10 or identical to

col ors that gameait swiidceyonhereimdthe dlopshaatdemgarthentbackshededt axe
wear er can choose one that matches in color with an undergarnent intended
to be worn. Wetheesishseant tallheabedyisardrateodOrefl tddalienas ek lpgyoas
liner 1 in a state where no body fluid such as vagi nal 15 discharge is

gi ven theret mr aiMibaeldolval.ueInthis thsey &igeeothé&cdlbe & Thelabsdrbent
enbodi nent shown, although the body surface 40 is partially processed to
have the Bentariidliejwah pessagegnégedntSém daitiledha tbhpt drd|botten Eaiskage
hol es 14a, both the value neasured for the central |iquid passage regi on 20
30 and the valneab®asbest hetithe havdng g ¢ebhdbonanaio§beshpodiminairacs 40
are in the range of 5.7 to 8.7. Also in the case where the topsheet 14 is
corrugat ed t odenei dd bstanthatld fwhe runitér fiisse dp dwaveas 1arggunber
of recesses, values nmeasured for the corrugated region and the pin-enbossed
regi on 25 arerd addie iahgvehédabsoehedt angecle g Dessant Wil d 8eeiVwisa |
val ue neasured for the body surface 40 of the finished panty liner 1 in a
state where ngeen-fddhm tilnslyodtside HENElRe ve@ergdrmeseharge i s given
thereto is in the range of 5.7 to 8.7, as set forth above, there is little
di fferenge between wems) theofopsigésaland shbasgcksinset hayvbe uar fsvdissdiody
surface 40 of the finished panty liner 40, so that 5 the color of vagi nal

di schar ge adhautesatdl } herdadided toade rédwihghpeirtfongashed greddtermined

i nternedi ate sheet 13 or the absorbent sheet 12 via the topsheet 14 can be
made | ess notaxeaplsr 200 ocae iohhepabaddapairicfromVbdngi toid Meably usdpds edd
is significantly different fromthe value of the body surface 40 10 of the
fini shed pantfrénteind remnehdualigss cofl tathabsdriberntharkadyesuripoe ke or
havi ng reached to the internedi ate sheet 13 or the absorbent sheet 12 via
the topsheet tHe edhghsomt Bordd ynrise golidedbackaboated yde Edgesfof a,ciarh
when nenstruation begins during wear of the panty liner 1, the begi nning of
15 nenst 18at | porChon [of aanardebya pmarbraaid iadhareshtbyastagesr sddehaf the
wearer can replace the panty liner 1 with a sanitary napkin in an early
stage after tineddéegarmeny sof thensthe ahsarbelteaetdrde ammndia akrmblobikedin
be effectively prevented frombeing given to the panty liner 1 in an anpunt
in excess of éohehduadeagprimentandAt diteid itdmegapanceythd wilmgy pantyohsnen 1,
| eaki ng out of it, and blotting an undergarnent and so on. As used herein,
the " Minsel |titel outeystide oéf ehe tadergaRmentathave MirseEldr sysda bygows | S
the color specification systemcreated by Al bert H Minsell and then

revi sed by theifRHl&pl ori ident ic&nibt thatobft heOpindeaigaSoeEndt y tdie Animg ca.
According to the Munsell color system color is expressed by three

attri but @9 Huportviabdne, candb€mada. 1dbe Hotlietabkans - 19 the attribute
of color which can be found in the spectrumof light. In the Miunsell col or
system red ( R) , Peéfevally, ) an gadbasiv& )laydrnt u€of Badheriamg por ptee( P
) are selected as f ive princ iple hues; and yellowred (YR), green-yellow
(GY), bl ue- gresdet@aymebt ds ptev ded ogRB)e backshedtpngll théRRhesadhes ivweged
t herebetween as five internediate hues. In these ten hues, degree of each
hue i s expreskayernsqgpatkey Tpesnstly epatritofiremanyt edges hef el backskegete of
each hue is 10. The " Value" neans the attribute of visual sensation which
can express the tBisagaseydeiotel tihenadhesdiveedtayere is afdtegieementni th a
respect to lightness ) of an object surface. In the Minsell color system

t he val u@5 s predeteeninadeneqioy ipaidd thetaedgassoafhthdababksb&ethathean
conpletely absorb light is O and white that can conpletely reflect light is
10. The " Chroobdxnefintshes backsheetlisofiot ablsscuted tdlorindel pecapbergysfem
achromatic color is 0 and the nunerical value increases in equally spaced
rel ati on as ttkeshbatcksksst i n@eastford)s tiredthacted abserbeanahpgdodecbsor”
means a range of hue within 5 degrees. For exanple, an anal ogous color with
20 respect to 5B is in the range of 10B to | OBG On the other hand, the "
simlar color"” neans a range of hue within 2.5 degrees. For exanple, a
simlar color with respect to 5YRis in the range of 2.5YR to 7.5YR Hue,
val ue and chroma can be determ ned by using a



25 neasuring device. In the present invention, hue, value and chroma are
‘determ ned by using a colorineter (CR 300) manufactured by M NOLTA Co.

Lt d. - 20 The value of the body surface 40 of the panty liner 1 can be
set wthin the range of 5.7 to 8.7 as laong,as at | east one of the topsheet
14, the internedi ate sheet 13, the absorbent sheet 12 and the backsheet 11
formng the panty liner 1 is 5 colored. In the panty liner 1 of this

enbodi ment, he®s ot icralbkeksHdendditiongowbendthe dbserbentraftoiyple ior
simlar color to that of the topsheet 14. In this case, it is preferred
that the val utettdchéd fuometnhesunidergagiments pae yedgaepfl thie. ehsdttental ue
nmeasured fromthe side of the backsheet 11 ) is also 10 set within the
range of 5.7 antBcle ddnthe dackbheedkdd hetwednrelet Hilgers an anal ogous or
simlar color (preferably an identical color) to that of the topsheet 14
and both val ues of pheférgisheptthMabsdrbont ackidieeti sldf amdn typbchaainge of
5.7 to 8.7, both the body surface and 15 the garnent surface of the panty
liner 1 can nat€hickness oot Wt h5 ato o nge) Nestwedethathadhashiface camd ch
portion of the undergarnent, therefore, the panty liner 1 can |look |ike an
integral parttieé ghemenet sunfaice.on 19f this usdees gatientabslorbagd tdxicyen
if a part of the panty liner 1 projects from20 the crotch portion, it is

| ess noti ceabhetadnéd tie thantyottNgorik ich WE the it gd fikertaaay benes1tl
can be arbitrarily set except for white. In order that the body surface has

a value in thgsrangéntégbal pard. df tREEYEsHtchUpofeioRi Nk type is
preferably 25 set in the range of 5RP to 5R, hue for light blue type is

preferably set in theeférgelpf tiRGtopsheBt #80a M ferbEabeityPerhsthis
preferably set in the range of 5YRto | OYR (each range - 21 is a

cl ockwi sgoranggsép &hecdilse!tedtirCiofCitdl topbhBethBebbReHCANGl SGbuM i N
the range, the value can be easily set within the range of 5.7 to 8.7. As
has been descth&€dheicqiotdoyert ibE off £ nde rg@itchitvendt ddhesyadtysd 15
are di sposed on the garnent surface of the backsheet 11. Such pressure
sensitive adhesomerlippess thellébduridaitabhyt sppsedtahcheasto? vns apestch rom
any edges of the backsheet 11. If the pressure sensitive adhesive |ayers 15
are thus provpeetiohhefcoherunfiebgsinéretcdd be oLt 0ds cali ethbygddl thert
pressure sensitive adhesive layers 15 in a predeterm ned peripheral region
al ong the edges.tHdaimdergarmaet. | Tncagdivieons thacel fenkdger Pabtbe€ can
backsheet 11 project froma crotch portion of an undergarnent, they are
| ess not ilGeabpeoViae 4 e futfedldeo. tReStoldh £FARE caebe E6afbFoablgnwbetige 4
or the rear 15 end edge 5 of the panty liner 1 is folded back agal nst the
body surface, the pasthad baen desanmidibherkelihabese, nflié adpabrpehtoarthele
i nsi de of an undergarnent, because the color of the panty liner 1 that is
anal ogous or sfntherptesdimatinfentioniidesgatabbe for noie afsf acpadtyl Iinde
pressure sensitive adhesive |layers 15 20 are thus spaced apart from any
edges of the bBarkahserbihg wagenadrdisohaegges of the panty liner 1 can be
taken between the fingers, so that the panty liner 1 can be easily renoved
fromthe crotch portion of the undergarnent. The topsheet 14 and/or the
i nternedi ate sheet 13 may be 25 formed of spunbonded nonwoven fabric, of
whi ch at 20easBRPEFt DESCRORFTIONUGRt THEDBREAWENGSade of a synthetic resin
m xed with a coloring agent. In order to uniformy color the surface of -
22 the nonwoven f abheqredents ipveheivadwihhtbeattdebstoodstorteidni 1y beos of
t he nonwoven fabric are fibers thus colored. Here, the topsheet 14 and/or
t he internedi the siesHilldl ndesbeiptienmdiven ahereinafteur eandhéErem the
nonwoven fabrics 5 may be partially thermal -bonded together or bonded
t oget her t hr oagbompaaghagi drawindgshi of cahe, mrefémyesi émbofameng tdfe the
wearer's body may be a nonwoven fabric conprising colored fibers; the other
| ayer for facpngsentuineentiorptwhiyhpehdwsveer, ecfhauilobnmtedef th&ean. tbnban
alternative, three nonwoven fabrics 10 may be joined together as set forth
above int2® a hihitatadyer tsi rticé uiayvenhdéoai, n Huto aré effolrayet sl armt ivm  and
nonwoven fabrics conprising colored fibers; an internedi ate sheet nay be
formed of uncahdeedthnbéns. offig.col ored synthetic fibers nay be forned by
mel t

— In the drawings:



15 extruding a mxture of a pellet of a synthetic resin such as
pol ypropyl ene resin and a masterbatch conprising a coloring agent and a
synthetic resin such as pol ypropyl ene resin. other kinds of nonwoven fabric
such as spunlaced nonwoven fabric conprising the colored synthetic resin
fibers may al so be used. 20 If the topsheet 14 is formed of nonwoven
fabric, the texture_of the body surface 40 of the panty liner 1 can be nade
similar to that of Blfrotlchi$oft Pe¥speciivendeieyr sbawingn aarpagittyer haneve,
a colored resin filmformed by nelt extruding a mxture of a pellet of a
synt heti ¢ resPACeKEANgs t5apsiiyethembadimesitnodr thel prespntedaveasionand a
mast er bat ch conprising a coloring agent and a synthetic resin such as
pol yet hyl ene resin Bigpo? yisr apaarieonads viewf bhkemed dng 1ine2BI- 1T ofeBs Ny
it to have apertures, may be used as the topsheet 14. Here, it is also
possible to jéén the colored resin filmto the nonwoven fabric of the
colored fibers or join the colored resin filmto a nonwoven fabric of
uncol ored Xibers. 5FkEge theid opsipeetpbétivie iwiaw Sehpwsfgblae gantso! Pinét
| east one surface of a sheet (e. g., nonwoven fabric conprising synthetis
resin ffibersacapedingeto reseaohdliémbadindret lofkehelyrésény iiRgent8b8; and
printing may be perforned by flexographic printing, gravure printing, ink
jet printing or theFigke4 16 Amhag fi-sentimesil priehertaen Saldmyonimenie-
printing. Because no organic solvent is used, flexographic printing is
remar kably sal¥ 66rFiige Bunman body. Here, since gravure printing tends to
apply large tension to nonwoven fabric or resin film uniformand stable
printing is difficult. On the other hand, since 15 fl exographic printing is
perfornmed with nonwoven fabric or resin filmlaid on a drum no | arge
t ensi on il9 gi PESCROPMDONOOENTHEDPREFERREDSEMBODIMEN®O that it is possible
to stably fix ink wi thout displacenent. Printing techni ques other than
f | exographi c pri nt i Dhye goregert Uiterert itn REL1Ar endliscukkell Be20ihREt8RSEN
production due to their high cost. Wien nonwoven fabric or resin filmis
col ored by prdetand,inttexmspodf eheeplréDerhedsenbodigits s@d rdikgsusht s
edi bl e food ink. For the backsheet 11, preferably used is a colored resin
filmwhich caprésemadimwént ivn eakhrssk et byl €Ne acesinpadlyidy dhdelnde. 10
this case, the colored resin filmis preferably made noi sture-perneabl e
(breathabl e) by tbdi figliowingndeséiipeion; hlikerble &petheipeliéeiind Are
synthetic resin and the - 24 nmasterbatch containing a coloring agent,
mel t ext dddi nget hbsetnstrecirdex totprovidén whdkddyn uhidawstandhiagf b mie
have a | arge nunber of pores. It is also possible to use a spunbond
mel t bl own- spupbesent $nMeBt)iohan mat evidfl Whé cbbatioheashoweedrdyalo Stidse
nonwoven fabric conprises colored synthetic resin fibers. For the absorbent
sheet 12, pref$kihbeg isdile srspudtadche ppesenenifednt Lol aEy bei pitad Byeed
that is regenerated cellul ose fibers, polyethylene terephthalate fibers and
pol ypr opyl enewitheut these sphecabiorderdilsheetinl@thet Hastanstl, twent - Endvwber s
are 10 white or have natural colors of individual fibers. However, it is
al so possi bl esthactuhes auresndt wdownf ibeies adrleiyiordeat 6 avoridoinesc édwdry
white. For the absorbent sheet 12, also usable are an air-laid nonwven
fabric c@ft ai Phsgupity, of hthai présent aimlvébt soper absor bent pol yner, pul p
and superabsorbent pol yner, and a superabsorbent polyner sheet. In the case
wher e super absor benfigel Y risr ai peuspect hveeviey steowinga panegdlgheeni tast he
panty liner 1 may possibly be m ssed due to superior absorbency of
super absor bem ¢ol9red. absorbent i anticlacactdredigpeoty firetr dmistinmest
stiff due to superabsorbent polyner, it

of the present invention; and Fig. 2 is a sectional view of

the panty liner 1 taken along line II-II of Fig. 1.
25 The panty liner 1 of Figs. 1 and 2 is a thin absorbent
article, which is to be worn by women while being attached to

an inner side of a crotch portion of an undergarment (e.q.,



cannot be confortably worn as a substitute for a crotch portion of an
undergarnment. In order to reduce such stiffness, superabsorbent polyner
need be used together with soft materials such as pulp, so that the
resulting panty liner 25 becones thick ang,inappropriate for a substitute
for a crotch portion. Furthernore, if detachnent of the panty liner before
washi ng an undergarnent is forgotten, superabsorbent polyner - 25
absor bs wat erpanieied orfoxashsegbipgsbody yf orids sgaly sgbveaginaledigahpres. has
been descri bed herei nabove, at |east one sheet of the topsheet 14, the
i nt er medi at e heeedliereim, dhsotérmt” Fagheel discimirgét befkrhder alsimgkl
required to be colored in order to provide the panty liner 1 with a color
of predet er mamshue faftinidl it £l osscout abktbeadagimeteach dapy fent oty
froma synthetic resin containing a coloring agent, hue and val ue can be
easi |y adj ustamrk depbradililg drhdthdaaeolrineandhlei vdgdhacol Dhisgd ildclzapege . id n
addition, since the coloring agent thus added hardly drops off, the panty
| i ner cansSbe Wsldlbpicd daxr oirheibkyran Jwehoadd barmbted ahses the paledd xive of
changi ng col or of an undergarnent . The col oring agent hardly drops off
even if the panticle reid compoabkadst Oigetdef havehtad swmofigas /et whychisrieke.
15 The individual sheets 11, 12 , 13 and 14 may be prepared as
wat er - di si nt et #bé eclsdieeis ciargeriderll tof beodoredtedodegagdabhe cbdechads.
In this case, when the panty liner after use is disposed of in a flush
toilet, fiberg wdatde vt b Nbdiakaklifaceheet vaanebehdi spresesht fayat er
and then 20 bi odegraded, thereby preventing function damage to septic tank
and sewage sysh&£ 8§ o€l th@Soppeyedei 89ddeisrtQl peHON @irment I HMFEate” AS
used herein, the term™ biodegradabl e" neans that fibers can be broken down
wi thin aitloi vi ng bodphé®palbt yoBLhEF i1ais BhE tale for \W@letw i th Ainnisge Bgabhent
means that when 25 a sheet is put in water, constituent fibers of the sheet
can be di speregst mdwchad dir 8b3bpt wUtRttHYE pasltgel ineAPI i sath 6kther words,
bi odegradabl e materials may be spunl aced nonwoven fabric - 26 formed of
natural fibers puabyasimerm fioera, doaganetisdediselanalogeulsi,baeyimilay i dr ed
cellul ose fibers or conbinations thereof, wherein at |east part of fibers
are colored. idefbecshovd thdodifrant und8egasment! ivefo bd ehiolslustoateskeS as
having four layers ( i.e. , the topsheet 14, the internedi ate sheet 13, the
absor bent sheehe 1@iwertl ddiobacis beetreddgnizedioa®eiewdd atprlesstt firomethéon
should not be limted thereto, but may be of other structures as |ong as
Minsel | ual uesdflet b AobodBurdwceacd 4heofi Bhehgpanantlyinemer. i SThe tdem
range of 5.7 to 10 8.7. For exanple, the panty liner nay be of three-|ayer
structure W t hatdldxredt daBouddd hetlednnedf 6i € tshaaitdtde whereh® dodjpsheeheit 4
is formed of a thick material having an ability to absorb and retain
i quid, the pahay whiee i@mygbeewftd van layjprctst r Thewedolrayi nhet bentepsheft
14 and the backsheet 11 or a 15 single-layer structure having the topsheet
14 al one. It ceslars$ngpdsssbhettinglwde de stttk eowhexree annbbrjeedi aseceshered.
In the shown enbodi nent, the topsheet 14 is illustrated as having the
central |iquidhpaesagkyredchna3@hdver pihmehtt be kthguildkeassage hol es 1l4a
are dotted, but the present invention 20 should not be limted thereto. For
exanpl e, 2the | i qui drpespageyhdlinerliaisayonbé bsefloased asbkbigute Fonsal |
val ue of the body surface of the finished panty liner is in the range of
5.7 to 8.7. |troschl porpaesi bifeahoundbrgarmehe bopaheekchdngeablkecrotch
secondary nechani cal processes for formng corrugation 25 or the |ike as
| ong as Munsepbrtabneof san nirtder gomentne nFoansdchauges , Titiee ipandrynddinaire 1
sheet 13 may not be corrugated as | ong - 27 as Munsell value is in the
above- nent i ongéd ofingkinFtgpe3oifswhiphkr shecthiekuesw shopredeazapamyt ynl ther
| A

range of 0.25 mm to 5 mm, more preferably in the range of 0.5

25 mm to 3.5 mm. The weight of the panty liner 1 is in the range
of 0.5 g to 4 g, preferably in the range of 0.75 g to 3 g, most

preferably in the range of 1 g to 2 g. If the thickness and



as an absorbent article according to a second enbodi nent of the present
‘invention; and Fig. 4 is a half-sectional view of 5 the panty liner |A
taken along line IV-1V. Simlar to the panty liner 1, this panty liner | A
is of thin type and intended to be attagh?g to a crotch portion of an
undergarnent for use so as to mainly absorb vagi nal discharge or the |iKke.
Here, the detail ed description of the portions 10 having the sane

const ruct i onsthke weigpht afret geepharythamerhel abovie-mendriionedduppedekimiteg i ng
them by the common reference nunerals. In the panty liner A of Figs. 3 and
4, the right andecagkelr siemdeddges Peahd thadr esdmetisimg sdlsy woenar gligh an
protruded 15 to formw ng portions 10, 10, at a | ocation spaced apart from
bot h the fromindergaementnwhengescl anhedvyeog.tiiiek pahvygaliner nesiruddd
transversely extending centerline. Tn the individual wng portions 10, 10,
the backsheetad la aubdtiautapsoeet ddobtr pdrckat chehenuadergaimend . bontled
to each other through a 20 hot-nelt type adhesive or the like, as shown in
Fig. 4. I thehépspeet 188s Whgn PEhéi 8P6vdOmerdOioned EDYREr DIREES| €on the
sensitive adhesive | ayers 15a, 15a are provided on the garnent surface of
the backsheetodBer Hirtd Paih¥el tReaHsdrEAidiecEpat atPlof Mayahadnd BscRdrge
under garment such that the pressure sensitive adhesive |ayers 15, 15 are
adhered to anah8néd o dRcHead e®,0aChelfeli B8NS td®dIadeadd FRAL iddEN
the wing portions 10, 10 are fol ded back - 28 about side edges of the

crotch porti ofigbHapgdEaiBAnbe & abigbdbedl BY the pARLY MBI MMt addiOLEmn, t he
pressure sensitive adhesive |ayers 15a, 15a. In the case where both the

topsheet 14 apf ideiircilhnactoSmahughetdréesudh A axR@ess vflys thlihapagey or
(preferably, identical color) within the range of 5.7 to 8.7, the body

surface amd thengarnment surface of the panty liner | A including the w ng
portions 10 , 10 can match in color with the undergarnment . Therefore, the

panty liner attachegintgrébe dAder ghempantyan iHerba ndadinss tWticesbten
EXAMPLES

portion of an undergarment can be felt like an integral part

of the crotch portion of the undergarment, the maximum

longitudinal dimension between front and rear end edges of the

15 panty liner 1 is in the range of 75 mm to 200 mm, preferably

in the range of 90 mm to 170 mm, most preferably in the range

of 100 mm to 150 mm. On the other hand, the transverse dimension

between left and right side edges at a location along or near

a transversely extending centerline of the panty liner 1 (where

20 the width of the panty liner becomes the smallest if it is of

an hourglass shape, as shown in Fig. 1) is preferably in the

range of 30 mm to 80 mm, more preferably in the range of 40

mm to 60 mm, most preferably in the range of 45 mm to 55 mm.

Within the above-mentioned range, the panty liner 1 can cover

25 the discharging parts (private parts) of the wearer'’s body

without projecting from a crotch portion of an undergarment.

The entire panty liner 1 preferably has a Gurley stiffness



Conceal abil ity of vaginal discharge and visibility of menstrual blood were
eval uated with respect to Exanples and 15 Conparative Exanples. <Exanples 1
to 7 and Conparative Exanples 1 to 5> In Exanples 1 to 7 and Conparative
Exanples 1 to 5, a first intermedi ate shegy and a second internediate sheet
were sel ectively used beneath a topsheet, as shown in Table 1. None 20 of
the topsheet, the first internmedi ate sheet and the second internediate
sheet was proEeemdd t@ 308veg v o Jienevsl ey &t i nassr igaarshprefiesablyifgiom
t hese sheets were not formed with [iquid passage hol es unl ess ot herw se
stat ed. (Exand? §0135Q@mgTmostopsaéerabl e rian 80 tim2eP mai allé héetgraateathe
second internedi ate sheet were stacked one on another. For the topsheet,
the first intehamthetabaredaendniconetktuppesidmit, tige pamtyr hinenlatiaaied
used was spunbonded nonwoven fabric (basis weight: 25 g/m- ) that was
manuf act ur ed o drhe clvetsh(p@rt Romltaefk k hehan d ey @rodén bimegd pog sabillyude el t
pol ypropylene ( PP ) resin into which pink nasterbatch ( 40% by wei ght of
titani um 6xi detiDf BySdovealrerwei ghtitoisdqessmthadditee abdyeoméds%¥ohedvimiwgrt of
condensed azo red, 42.8% by weight of PP resin, 16.7% by wei ght of
di spersi ng agkixhjt yashei paeticy Nl meamantpads ilbBpoly wweigted dordidyelaced
absorbent sheet, used was spunlaced wet-Ilaid nonwoven fabric (basis weight:
38 g/ n2) thatwhes tkewnastich ebrilidy dfl ehdl ngderg¥ringnteightiefbrihedd difex,
44 mm vi scose rayon fibers; 30% by wei ght of 1.44 dtex, 38 nm pol yet hyl ene
t er epht hal at ei€ RsT ebisbetisn thirdabbVebmeneightdolove61 idtiex, mébeover, the
pol ypropyl ene(PP)fi bers, and hydroentangling them Any coloring agents
havi ng a col opantyelihéanl ibedemeer onosofiseto ihanwfadturaterial s of the
absor bent sheet. The viscose rayon had a natural color that was not changed
fromthel®ol or at thieetGueley swiffmedarisngexpiedsed ey RETvalve Rivvd s losd
were whitened due to inorganic f filler added thereto . Hue and val ue
nmeasured for bheuabrorbewtrbogef leak Dokl iy eteshest ¢ CBypé 03 I hasenwfadher &
absorbent sheet in Exanples 8 and 9. The sane spunl aced nonwoven fabric was
used for the hpyasupn SEIRESEISARUBHD IDUTptes ranidgGmphe atanua 1Exetgd lesd
For the backsheet, used was white pol yethylene film having a basis weight
of 22.5 g/ n2.tdhile testenas Mmhsheadd bdurof&d tthatoegsut emént lier parfierined
t hereto. The absorbent sheet, the second internmedi ate sheet, the f first
i ntermedi at e abery antdeshesampiberavirgeaswidkhrdobn26hé mm- 30 backsheet
one by one, and then, the sheets were bonded together along the peripheral
edge thrasgh a hot - peéfetybby adiasioreert dabarin appabssrdmentheabbidyl surfidiceh
was taken as Exanple 1. Munsell value neasured for the body surface of
Exanple 5 1 wa8 & ¥@e pantad 1l ibeanplassiantheChophoainyeenbadiherst . t Ha dhisel |
val ue was determ ned by using the colorineter " CR300" manufactured by
M NOLTA Co., tade,asheesuirdate #lextare( Bemoples 2Anadmgrhsortenthat te£| the
having a structure simlar to that 10 of Exanple 1 was prepared and taken
as Exanpl e 2, mekeeptlt bfit theruhlergapmbett, the first internediate sheet
and the second internedi ate sheet, used was spunbonded nonwoven fabric
(basi s weight: 25 gThe)pamnuflanenr édf Fdg.f 1 beas righ dndx)efthstidecedges
obt ai ned by extruding PP resin into which |ight blue masterbatch 15 ( 6.12%
by wei ght2®f i aadi Aneskedding i82&0 bgngiétygflinal dbpeetipht hi+-diyentien)
bl ue, 1.50% by wei ght of quinacridone, 89.06% by wei ght of PP resin) was
m xed in an aspndnfroft lagdoeprwendhedgésiriseand §aexleending. i0a tEARAPEESSE)
20 An absorbent article was prepared and taken as Exanpl e

direction (Y-direction). The right and left side edges 2, 3

are inwardly curved and the front and rear end edges 4, 5 are
outwardly curved, so that the panty liner 1 is of an hourglass

25 shape as viewed from above.
As shown in Fig. 2, the panty liner 1 is of a laminated

structure having four sheets: a liquid-impermeable backsheet



3, wherein for the topsheet and the first internedi ate sheet, used was
spunbonded nonwoven fabric (basis weight: 25 g/ nZ) manufactured fromfibers
(2.2 dtex) that were obtained by extruding PP resin into which beige
mast er bat ch (16. 65% by 25 wei ght of titanhym.oxide, 7 .17% by wei ght of

yel |l ow oxide, 3 . 09% by weight of red oxi de of iron, 0. 75% by wei ght of
carbon bl ack,_ 72.34% ht of PP resin) was mxed in an_anount of 1.7%
- 31 by weighti %r@%qrhﬂi‘lgcuéhﬁ&;*r ¥20baid pmbhecbarkahegbsbl Ad having e
was prepared by omtting the first internmedi ate sheet fromthe structure of
Exanpl e 3 anc@®akkhlEtustexahppebsanmuxssiainy digs idds a8 1goIu idspaxmeaks)e An
absorbent article having a structure simlar to that of Exanple 4 was
prepared and iakermedi&kenphees, l3xtapd omathe pbswrkint raleevd? f @nd @
manuf actured with bei ge nasterbatch 10 to have a basis weight of 30 g/ nR

was used for lhguidpseérmeabMansepsheeat ubd weasid 6. tHeExinErna)iave aiwmathent
article having a structure simlar to that of Exanple 3 was prepared and
taken as BxanpBe 6, except that 15 spunbonded nonwoven fabric nanufactured
wi th beige masterbatch to have a basis weight of 30 g/nz was used for the
t opsheet and the fiAkstviewed nExbmtaboheetthd/livackdheest Ul washd . Gfsoxtenpl e
7) An absorbent article was prepared such that the second 20 internedi ate
sheet was fursheetatizledthe Imbephed Batanshéekehld asndExtanglteopshder there
second internedi ate sheet, used was nonwoven fabric identical to that used
for the topshefttlmdantee shapet ahdtetredisatbespeprty Mneselll, sal thatasidght70.
(Conmparative Exanple 1) 25 In Conparative Exanple 1, the spunbonded
nonwoven f abrand( Qefits sileghédg@s gnd-)fidrat and wead iendxedpes of wdse
used for the topsheet, while the spunbonded nonwoven fabric (basis - 32

10 individual sheets 11, 12, 13 and 14 coincide with the edges

2, 3, 4 and 5 of the panty liner 1, respectively.

After the backsheet 11, the absorbent sheet 12, the
intermediate sheet 13 and the topsheet 14 are stacked, the panty
liner 1 is formed with a round seal 20 extending continuously

15 along but inwardly spaced 1 to 4 mm apart from the right side
edge 2, the left side edge 3, the front end edge 4 and the rear
end edge 5. This round seal 20 has a width of about 1 to 3 mm,
wherein the four sheets are joined together under pressure using
a hot-melt type adhesive or the like.

20 On a garment surface of the backsheet 11, there is applied
a pair of pressure sensitive adhesive layers 15, 15 equally
space apart from a longitudinally extending centerline 0-0 of
the panty liner 1. As shown in Fig. 2, a release paper 16 is
adhered to a garment surface of the pressure sensitive adhesive

25 layers 15, 15. This release paper 16 is peeled from the pressure

sensitive adhesive layers 15, 15 by a wearer of the panty liner

1 to expose the pressure sensitive adhesive layers 15, 15. Then,



wei ght: 30 g/nR) that was used for the first internmedi ate sheet of Exanple
6, was used for the first internediate sheet and second i nternedi at esheet .
Munsel | val ue neasured for the body surface was 5.50. 5 (Conparative
Exanpl e 2) Spunbonded nonwoven fabric (bagsbs-weight: 25 g/ nR) was

manuf actured fromfibers (2.2 dtex) that were obtained by extruding PP
resin into whi.ch bl gck. mast er batc 18, 20% by. wei of _carbon bl ack,.

54 40% by vel Gt PGP EUOL TREF 1. 18 Achsroth B, ARBYTHd SReCRESS GHES FSHRE Y %an
anount of 4.0% by weight, and, used for the, topsheet in Conparative Exanple
> Minsel | v taendEe S atett Gihpal i AT S SO SR IS Db
was prepared to have a structure 15 simlar to that of_ Conparative Exanple
S except. ¢ hat (71b WpeipTRaLents { BRHEd WS PATKHLIATEEsL A IREReEs AIRAE
i quid passage,_hol es were dotted over a region, extending oyer the entire
length of thePt opSRRBEIERLRGERL ) A FIRMF RaPPHELRR i #Y CRATEIRTRE Y her eof
and having a wwdth 20 of 20 . mmjin a transverse directiaon crossLng t he .
centerling The |iRf Fhosdsid il ds HRe dopsharfeddats FogmechwathalighHid,
bot h the | ongitudinal and transverse directions, and had a dianmeter of 1 nm
at the open cPRS®adehelesdhapthakanpdotigdoyer amasdon hyging aganstay 25
(Conparative Exanple 4) For the topsheet and the first internedi ate sheet

in Conpar at i v‘éltkngrvﬂ and exkend g apendoven ceaterd ingeAtP @iex she engre
that used for_the topsheet in Conparative Exanple 2. Minsell val ue was

2.10. (Conparbengthplakhe &opphegtt s pThisoregHon daNdndnthaddaa idnassage

wei ght: 25 g/nil 5 was manufactured fromfibers ( 2 . 2 dtex ) that were

obt ai ned by ehelesi héappsrealhednt el t1i@nidipasqare ERIWXeL 1 n an
amount of 0.5% by wei ght, and used for the topsheet in Conparative Exanple
5. Munsell0 val ue” waknotbe. cenfzipdatliigigt RPRFRAIE abLILPY S0 vddihal 1qui

Di scharge and 10 Eval uation of Visibility of Menstrual Blood> (1)

Measur enent oPas@pge hallek l4aare zegudariyrarrangedy Haghddqulid passage

| i qui d-receiving surface) of each test sanple (Exanples and Conparative
Exanpl es) bef’éﬁagedﬂﬁ)aﬁngﬂ A qUiTFulEr ePpPEyal BAER Gh londddcdMedbPrL e Y
Artificial Vaginal Discharge By using the colorineter, a color difference
bet ween a col ®Rd R fHFANSHEL s Pditehc BXcof okhankiqhid hidpags hadesot iar¥e
test sanple was measured as_ Hunter O(Lagz value. An initial 20 color

di fference medBubl® HRIR €Td2o5pi AUt gttt ARG iingy iddamed eFy oLEbhe Ghlqwid

ot her hand, a color difference neasured after dropping 0.5 m of distilled
wat er (afti fiBrafagaghnde dfacharakoytofitd ERe3tBBsPRe? BIa2RachIVER(WEERY| e

was indicated by ~El. The absolute value of the difference betwen ~Eo and
thé body surface of the topsheet 14. The area ratio of the

liquid passage holes 14a to the central liquid passage region
30 is in the range of 8 to 20%.
The width W1 of the central liquid passage region 30 in
20 which the liquid passage holes l4a are uniformly distributed
is preferably in the range of 10 to 30 mm. Within the
above-mentioned range, the vaginal opening of a wearer can be
certainly covered with the central liquid passage region 30,
so that body fluids such as vaginal discharge can be received
25 mainly by the central liquid passage region 30.
These liquid passage holes 14a can be formed by subjecting

the topsheet 14 to a secondary mechanical process. With the



25 ~E1, ~ ~Eo - ~El~ was taken to represent concealability of artificial
‘'vagi nal discharge, and stated in Table 1. - 34 As the absolute value ~ D
Eo - D E1 ~ decreases, the concealability of artificial vaginal discharge
can be enhanced. Fromthe results of nextievaluation ( 3 ) by nonitors
stated in Table 1, it is seen that the absolute value ~ DEo - DE1 ~is 5
preferably equal to or less. than nore preferably equal to or |ess than
B Cand parts crai S RARSAGE.e] S L ERaRBN 8 oI nitts CPRtyaR A g POy e
~is preferably equal to or less than 7.71, gB) Eval uati on of
Conceal abi | i t59%6Fa9¢ 149 i2h hhevpgnty lipes dchergrepyaRBhPIorE hplhat of
dropping 0.5 m of artificial vaginal discharge onto the topsheet of, each
test sanple, {OTERLEFRLPPTEIOMLL \A StRASKIRRERE TP BYNAD YRR liner
Eval uati on was conducted at a place having brightness of 76 |ux, and the
average of vik@an bs ieltt2ean intiegdadgprestreEttdie wrafah pegtign of the
monitors was 1.0. Conceal ability was_ eval uated by each nonitor according to
the five-§radendgsgarmenteryIgodt altegpabive, " thet tnrpheet kot mgyodre,
very bad" . In Table 1, " O' represents the 20 case where the test sanple
was eval uat edcoryegdtedodimylar geotthepjnbernedsatg sheet dr3sthatprill be
represents the case where the test sanple was evaluated " very good" or "
good" by 6 ordgsepibedrin dgtail Xatesprimensecondagyseeshppicahpretestases
of " O and " D' . 25 (4) Evaluation of Visibility of Artificial Menstrual
Blood As in the anpetheriakte¢pnativepl the dispsheetel barapdre pin-emsossed
color-difference reference color and the body surface of each test sanple
was neasur ed.t@ahave aildrgsmhonbeirfdereses sesasubadhietorsudaspgdi tgpsheet
artificial menstrual blood was indicated by

10 14 is suitable for use as a substitute for a crotch portion

of an undergarment because it can provide not only a soft feel

to the touch but also an appearance analogous to that of cloth.

The intermediate sheet 13 is corrugated to have ribs and

valleys extending in the longitudinal direction. These ribs

15 and valleys are arranged such that a peak-to-peak distance

between adjacent ribs is about 1 to 3 mm. The thickness of the

corrugated intermediate sheet 13 (i.e., a distance between the

garment surface of the intermediate sheet 13 at a location where

the bottoms of the valleys are in contact with the absorbent

20 sheet 12 and the body surface of the intermediate sheet 13 at

a location where the peaks of the ribs are in contact with the

topsheet 14) is from 0.5 to 1.5 mm. If the intermediate sheet

13 is thus corrugated, the panty liner 1 can provide a soft
feel when worn.

25 In the panty liner 1, the topsheet 14 forms the body

surface 40. Body fluid such as vaginal discharge given to the

body surface 40 and collected by the topsheet 14 mainly passes



D Eo. On the other hand, a color difference neasured after 5 dropping O . 5
‘'m of artif icial nmenstrual blood onto the topsheet of each test sanple was
i ndi cated by DE1l. The absol ute value of the difference between ~Ea and ~El,
~|l~E0 - ~E1 ~ was taken to represent visilfiikity of artificial nmenstrual

bl ood, and stated in Table 1. 10 Here, the artificial nenstrual blood was

prepared by n . f. ar Io odi_u 8

gl ycerin, dtﬁ?&l‘ééﬁﬁ%éhgh‘ﬁ% %:)%%(% lpgie%ejg‘{%f %g Ii%n Ei%“ea%egs oa{nq?ed
No. 2, and 2 l.1.ow No i f.er. of. di

Absol ut o val Ugast E&lro‘ﬂhe&he ﬁnﬁﬂar&?ééet% hefads |§P§}S g by syt
menstrual bl ood ce ere uIt of n e 5)
by nonitors st@t ?’%’el‘g fe allnl ginbgeﬁh l'atbss it \igal (’jt e%ﬁ?’
DE, ~ is preferably equ to or eater than 43, artlcularl whe
based on b0 ELHABHLATCH s mnﬂ%e discharge. e&sor%e% BAsTFarepd by Gpal
to or greater than 44 38. % Eval uati on of V'Slbl|lt¥ of Artificial
Menst rual °Bl o3RS BLLRBRI t%}%efAf ér JtﬁoBﬂ)Pﬁbe@ P the FiqyidrHrpeErRabif
bl ood onto 25 the topsheet of each test_sanp visibility was visually
eval uat ed by Rackeheebril. SEvaFuﬁ?FoHo\/\bgaboﬂBﬁcP%daﬁt ugdgrgagment .. 36
having brightness of 76 |u and the average of visual acuities (including
corrected visual ach$ tVy‘-)e"{ﬂd fremihe ebds afathe. WdWﬁgFﬁF‘PPt‘W w§§ee%%a? ed
by each nonitor accordl ng to the five-grade system" hi hI_y vi si bl e" "
visible" , " R3PtY J,,hrpg,r \%1 §ag| arcolor r, thag; white. Thig ceilremay he,
Table 1, " O' represents the case where the test sanple was eval uated "

hi ghl'y vi si bl Bingy rightsbhugy b@y’-%°Féf5’§t1Bk%mh@&r%re'angloﬁéﬁﬁes%lﬂklﬁhe
case where the test sanpl e was_eval uated " visible" or " visible" by

Boor IR L ops TaRRe ROk Sonap LoBA ALy deRE TRl Iy B H NG & KasEaOSt -

O and " D' . <Resu|t> Table 1 shows evaluation results of the .
conceal abi | j tyndergarment, so that a wearer can choose one that matches in

color with an undergarment intended to be worn.
When measured for the body surface 40 of the finished
panty liner 1 in a state where no body fluid such as vaginal
15 discharge is given thereto, a Munsell value is in the range
of 5.7 to 8.7. In the embodiment shown, although the body
surface 40 is partially processed to have the central liquid
passage region 30 dotted with the liquid passage holes 1l4a,
both the value measured for the central liguid passage region
20 30 and the value measured for the remaining regions of the body
surface 40 are in the range of 5.7 to 8.7. Also in the case
where the topsheet 14 is corrugated to have ribs and valleys
or pin-embossed to have a large number of recesses, values
measured for the corrugated region and the pin-embossed region
25 are in the above-mentioned range.
In the case where the Munsell value measured for the body

surface 40 of the finished panty liner 1 in a state where no



of vaginal discharge and the visibility of menstrual blood, as well as

constructions of Exanpl es and Conparative Exanples . 15 From Table 1, it is

seen that Munsell value is required to be in the range of 5.7 to 8.7 in

order to inprove both the vagi nal di scharqge concealability and the

menstrual blood vis ibil ity . Table | Ex. |Ex. 2BEx 3Ex. 4Ex. 5Ea. 6Ex. 7

Topsheet Pi nk gg a Li.ght Blne SB 25 rriBﬁ%ge SB 25 nrzBeige SB 25 m-Bei ge SB
syzgéfiud‘g fler

30 nPBetge SB 88C25 3y VRItRAE: FQ?EQShéSF ?ilrfﬁ:lthegﬁgfieégh zglt ne
etk R L K I T IS T
SB ~ = Vet-| aii%f%ellj:‘glnac%egemlagre\ ;I%Ialzlfllrg of vaginal discharge and the value
of the body surface 40 of the finished panty liner 40, so that
5 the color of vaginal discharge adhered to the body surface 40
or having reached to the intermediate sheet 13 or the absorbent
sheet 12 via the topsheet 14 can be made less noticeable.

On the other hand, since a value of menstrual blood is
significantly different from the value of the body surface 40

10 of the finished panty liner 1, menstrual blood adhered to the
body surface 40 or having reached to the intermediate sheet
13 or the absorbent sheet 12 via the topsheet 14 can be visually
recognized immediately. Therefore, even when menstruation
begins during wear of the panty liner 1, the beginning of

15 menstruation can be sensed by a wearer in an early stage, so
that a wearer can replace the panty liner 1 with a sanitary
napkin in an early stage after the beginning of menstruation.
Therefore, menstrual blood can be effectively prevented from
being given to the panty liner 1 in an amount in excess of the

20 absorption and retention capacity of the panty liner 1, leaking
out of it, and blotting an undergarment and so on.

As used herein, the “ Munsell color system” refers to
the Renotation Munsell system that is the color specification
system created by Albert H. Munsell and then revised by the

25 Colorimetric Committee of the Optical Society of America.

According to the Munsell color system, color is expressed

by three attributes Hue, Value, and Chroma. The “ Hue” means



Wet-laid S unlaced White PE FImWet laid S unlaced Wite PE FilmWt-laid
‘S unlaced Wite PE Film Wt-laid S enlaced Wite PE Fil nBeige SB 2s n?
Wet-laid S unlaced Wite PE 1

il MHuelO. ORP6. 6B6. 9YR83YR6. 45YR6. 4YR6. 4¥RMansel |  Col or

Syst enVal ue8. 78. 7787. 255. 95. 7Chr oma2603. 13. 22. 33. 233Conoeal abiliry

Fn7, 717 435, 746 S8 RS ST 6 o PEE). GAnVERs FPBAR VA R | TRpFom of

Moni t or sOOOOQQORI oodp Fa, - Et 72. 6970S25S. 2466. 3156, 2746.. 774438 Tabl e
1-conti nued Coiftex. I|n£me PEW.S FPLRE SYRis: E)?%i E%‘gmyeé)}.o“ﬁ?gbp%@&mgn
~ ~ ZBlack SB 25 neBl ack SB 25 ~ ertnredBl ack SB 25 nzg~m SB1' Internedi ate
Sheet ~g m - u<(Glo'Plyei(Hledngd PuSpdE: (B are sahected bR ingiple

unl acedWet-laid S enl acedWet-1aid unl acedWet-laid S enl acedWet laid S

unl acedBacksHE @S ieng YEL Fpvnhed d Y80 19resnyedlee (G mhilhe-pECEn iR e PE
Ft | mHne6. 4YRO. 2S11. 25Y3. 7Y4. 2YMunsel | Col or

Syst emval Be552usRlesphue 6CHPBHa2. 7ANG0. 58d20UFR3Rocat B | | A¥eof BaNE8%DN
by MonitorsOO00OVagi na Disc)nrgep Ea - p Er3.512S32. 7920310. 62Visibility of
Menst r ual E~l ueRekpbelwaemi adr EbxgxOBreoapdiate hues 423U Lhesy tam Quess3. 24
w - 38 <Exanples 8 and 9> For Exanples 8 and 9, panty |iner was prepared
by stacking tdpg¥eeref eachhugiistexpreesed dpsednahly AragedhnglphiRBfarth

For the topsheet and the internediate sheet, used was 5 spunbonded nonwoven
fabric (basi sthet ghre magigumriegsaeaiseaghcnerisd 1fel yBrepy Vads el leang hat
were nelt extruded after m xture of masterbatch. In a region extending over
the entire | chlag@ haditrijpatieopafestlsaiadngs engduten uhdgh yCaxt expre§s the

centerline thereof and having a width of 20 mm the topsheet
10 magnitude of luminous reflectance (reflectance with respect

to lightness) of anobject surface. IntheMunsell color system,
the value is expressed in equally spaced relation such that
black that can completely absorb 1light is 0 and white that can
completely reflect light is 10. The # Chroma” means sharpness
15 of color. 1In the Munsell color system, achromatic color is 0
and the numerical value increases in equally spaced relation
as the sharpness increases.
As used herein, the # analogous color” means a range of
hue within *5 degrees. For example, an analogous color with
20 respect to 5B is in the range of 10B to 10BG. On the other hand,
the # similar color” means a range of hue within *2.5 degrees.
For example, a similar color with respect to 5YR is in the range
of 2.5YR to 7.5YR.
Hue, value and chroma can be determined by using a
25 measuring device. In the present invention, hue, value and
chroma are determined by using a colorimeter (CR-300)

manufactured by MINOLTA Co., Ltd.



10 used for Exanples 8 and 9 was corrugated at a constant pitch in a
transverse direction to have longitudinally extending ribs and valleys. In
the corrugated regi on, noreover, a |arge nunber of recesses were regularly
formed by pin-enbossing. It should be nated that the topsheet was not
forcibly apertured 15 by pin-enbossing. The ribs were arranged at a pitch
of 2 Mmin the transverse direction. The recessesdue to pin-enbossin re
arranged al ong bott wWlye Pt dheedy ppefagredt 9 aqu%/,Pat'}@’ r]e’c‘k‘:g"s\g@
due to pin-enbossing were arranged at a pitch of 2 mm ( identical to the
pitch of ribsC3nike @t f"’rl&rli‘s"*&’eitgé HARget B 20 th @ -dt 28 pPPEIn2BIaL LLafk i n
the longitudinal direction (in a direction parallel with the valleys).
These recesseRnN@Ld theitepsheetol 4 o thepinterrediatprbges. B3 the ahadrkant he
corrugated region. The topsheet was prepared by pressing the nonwoven
fabric bet weephetsi2aandstbenbarépheetol 1sifpumiage Sle pard vt drifialy k his
corrugation and the recesses. The first roll was provided with

ci rcunf er &nt i @®l9regi eddi hhegpaved ingi tiothbbia emhadingnt], Bowavend e e
arranged at an axial pitch of 2 nm - 39 and also provided with pressing
pi ns, whi ch hbackski¢etsl kerisofodoredntantaveran anadogonsapras tnitanfeelon | al
pitch of 2.3 nm between adj acent grooves. The second roll was provided with
ci rcunf er ent i bb Ithadxpénthedaopsduyss, 1dhi chn Hddisacaseéy hibfisopgefennedrichater e
arranged at an axial pitch of 2 nm The nonwoven fabric was pressed between
the first andtbBecombtuie abpf thehagtammant isurfiade efnthedpoohiti Linart hatitée,
pressing pins of the first roll faced bottons of grooves fornmed between

adj acent ri dgtbeofalure messomed dldom shet hidetofithe hackshestatldneisfalse
roll 10 surface was set at 100 to 110 C and the pressure between the rolls
was set dt0 24setkwithis bheerange ofie5t dptheBt 7havi ng the corrugati on and
the recesses was produced to have a thickness of 1 mm On the other hand,
the internedi ate shektthebarkshekt M tis woloed tor hayet Abnanatogedesees.
15 The absorbent sheet was identical to that used in Exanples 1 to 7 and
Conpar ati ve Efémplar qoler 5(prgtendsby untidsamddtcalasoledol doetihakopft ble
backsheet, used was pol yet hyl ene fil m manufactured from col or ed

pol yet hyl ene tepsheed Haanddbdidsivelaesvef ghe tipsisest gianend thedhagkskees
and 9, hue, value and chroma were neasured for the individual sheets before
assenbl i ng t htlpaneyinithe ramge tdferd . hie, 8udl,uboghdtber badywencfaeasandd
again fromthe side of the topsheet after assenbling the panty liner. In 25
ei ther cdde, hhe, geunentasurfacemafwehe paAntuviiageslotanhmetcheiBusehent s.
(Exanpl e 8) - 40 The topsheet had hue of 7.8YR value of 8.6, and chroma
of 2.0 accor dvihghtan nndexpgasmentsol Bheryadit@ahethtoimcaotcdi peEt s eif hhe
hue of 6.5YR value of 7.3, and chroma of 3.2 according to the Minsel

col or systen1u5d¢ﬁ§a§E§OFbehhe§ﬁ§@Feha§hﬁuEaBﬁY4lzﬁ?rvgl9@“010936}15ﬁdan
chroma of 0.2 according to the Munsell color system The backsheet had hue
of 4.4YR val &Btegral7paghdeEHekerecrprtch Partcnniafy the vRdepgasaenteo| on
system The finished panty |iner had a beige color as viewed from 10 the
side of the bddgdisippacevephiéfernPhit Réstg?4PFPtYa1ﬂéeﬁaé prgjegh8 ERPBm

was 2.8 according to the Minsell col or system (Exanple 9) )
20 the crotch portion, it is less noticeable that the panty liner

1 is worn.

Hue of the panty liner 1 can be arbitrarily set except
for white. In order that the body surface has a value in the
range of 5.7 to 8.7, however, hue for pink type is preferably

25 set in the range of 5RP to 5R, hue for light blue type is
preferably set in the range of 5BG to 10B, and hue for beige

type is preferably set in the range of 5YR to 10YR (each range



The topsheet had hue of 4.0B, value of 9.5, and chroma of 0.85 according to
‘the Munsell color system 15 The internedi ate sheet had hue of 4.1B, val ue
of 9.6, and chronma of 0.95 according to the Miunsell color system The
absorbent sheet was identical to that ot Btxample 8. The backsheet had hue
of 7.3B, value of 9.1, and chroma of 2.2 according to the Miunsell color

t 20 The_finished. ty Lin d |.ight. bl I Y d.f
the oi de of 'tH® B ELPACEANGRATL e AL Mo Trahed el LEhotRE e
IR e e S e Rkl e YReL 5 SRR B LaRt SR A
absor bent shg&% could bgggﬁen throu?h the topsheet. However, the val ue of
T

the body surfa® WANIRLhanty ¥9r7coul d be set within the desirable range
by - 41 adjusting the colors of the individual conponents as set, forth
above. The conceal dbi PREPEsD da3Fhibped hsaedngboysd tePEEEsHIrriggpD¥tive
menstrual bl ood were eval uated for Exanples 8 5 and 9 by nonitors, as in
Exanpl es P t Adhemvedfyass ilveaERadpPresedien £he garpentsgprfaggtpf the
Exanples 8 and 9 were evaluated " O Table 2 Examle 8 Bei aExamle 9 Li ht
Bl ueHue6. 4AYRPasksheerdd .- Such pressure sensitive adhesive layers 15 are
Articl evVal ue7. 38. 9Chr oma2. 82. Q9Hue7. SYR4. OBTopsheet Val ue8. 69. 5Chr ona2. 00. 85H
ue6. SYR4. 1Bl reeeferrkiy spretdaeleast 6o PR o T Ry YRR P8 rigiht
Sheet Val ue9. 69. 6Chr ona0. 20. 2Hue4. 4YR7. 3BBacksheet Val ue7. 79. 1Chroma3. 32. 2 As
has been descPa®ksheet dilnabdfdhea pEeapyserans idrivepdhesiye kaweny dSane
invention is suitable for use with a colored undergarnent that matches in
col or with thehastpPepeldedcgile enkonodl kBagksheebhill his aRloreesgured kY e

has a Munsell value from5.7 to 8.7, the absorbent article has_an excellent
conceal aBi0l i tyhefPxegswEe sEnHareR adhasisss layersndAsipuatpPrrdatepeiied

during wear of the absorbent article, the beginning of nenstruation can be
sensed by a ve@ritPherahnresi?y alapg. theceddedgl yherrianRorden i t¢afe of

the present invention
where the side edges of the backsheet 11 project from a crotch

portion of an undergarment, they are less noticeable from the

outside. Also in case where the front end edge 4 or the rear

15 end edge 5 of the panty liner 1 is folded back against the body

surface, the panty liner 1 remains still less noticeable from

the inside of an undergarment, because the color of the panty

liner 1 that is analogous or similar to that of the undergarment

is not affected. If the pressure sensitive adhesive layers 15

20 are thus spaced apart from any edges of the backsheet 11,

moreover, any edges of the panty liner 1 can be taken between

the fingers, so that the panty liner 1 can be easily removed
from the crotch portion of the undergarment.

The topsheet 14 and/or the intermediate sheet 13 may be

25 formed of spunbonded nonwoven fabric, of which at least part

of constituent fibers are made of a synthetic resin mixed with

a coloring agent. 1In order to uniformly color the surface of



can .be suitably used as a substitute for a crotch portion of an

“under gar nent . - 42 Although the present invention has been illustrated
and described with respect to exenplary enbodi nent thereof, it should be
understood by those skilled in the art that the foregoing and various ot her
changes, om ssion and additions 5 may be nade therein and thereto, w thout
departing fromthe spirit d .scope of the_pre I.nv Ther ef or e,
Che pr esant | | TRRRIDIPEHD PTG BE R0 SIS NAALLGERE GHS SHH o
enbodi nent set, out abgve but to include all ossi bl e engodlnents whi ch can
be enbodi ed wELtRPRESaCEcbhe Bﬂﬁ%ﬂﬁﬁgsgabiécaﬂ eEﬁP%E?e u?h%?é8¥39kth
respect to the feature set out in the appended cl ai

CLAIMED IS: 1. A colieFed &R drarsheal tidp@d/eméhst %&Eﬁé@e%asﬁ ?hﬁ%F 1s3r de
of an undergarment matching . in color with the article, the absorbent
article havi n§ay e %Eﬂﬁgéelﬁﬁﬁrf%‘é#%tlsﬂﬁ hWheKPANGWe NREYOF e FRPRiCS
garnent surface for facing the inner side of the undergarnment, a color
given to the BB¥obPBeRarhiailyethernglvbendedytoaether 2ab| konded togethere of
t he body surface, wherein when neasured for the body surface of the
absorbent 10 thrpugh, an adhesivevallre tihdis sagerange baysr7fer gaging the
col ored absorbent article as set forth in claim1, which conprises a stack
of a pluralityearesheebodynimayilre a2 heavyovene falbadc icommpies iofg acelprertic
resin containing a coloring 15 agent. 3 . A colored absorbent article as

set forth in &iherel thehptherdmyreséer £awingherurasygarnentonay the fouyed

surface and a backsheet appearing on the garnent surface, wherein the 20
t opsheet and eRanswlonesbfibessof Ithanalgwrnatiyeg ythuee nsinmevarifabr beed

to have an anal ogous or simlar color.
may be joined together as set forth above into a multi-layer

structure, wherein two outer layers may be nonwoven fabrics
comprising colored fibers; an intermediate sheet may be formed
of uncolored fibers.
The colored synthetic fibers may be formed by melt
15 extruding a mixture of a pellet of a synthetic resin such as
polypropylene resin and a masterbatch comprising a coloring
agent and a synthetic resin such as polypropylene resin. Other
kinds of nonwoven fabric such as spunlaced nonwoven fabric
comprising the colored synthetic resin fibers may also be used.
20 If the topsheet 14 is formed of nonwoven fabric, the
texture of the body surface 40 of the panty liner 1 can be made
similar to that of a crotch portion of an undergarment.
In an alternative, a colored resin film formed by melt
extruding a mixture of a pellet of a synthetic resin such as
25 polyethylene resin or polypropylene resin and a masterbatch
comprising a coloring agent and a synthetic resin such as

polyethylene resin or polypropylene resin, followed by



4. A colored absorbent article as set forth in claim3, wherein the
"topsheet and the backsheet are transversely 25 outwardly protruded to form
Wi ng portions of a predeterm ned area, at a | ocation spaced apart from
| ongi tudi nal ly opposed front and rear ernd28dges of the absorbent article.
- 44 5. A colored absorbent article as set forth in claim3, wherein an
adhesi ve layer_for adhering to _the undergarnent is _provided qgn the
backsheet SUdFITEESTHE Harsh AAYS aFsr God SspaRad PRFel S dts HRshesty
edges of the cksheet. .5 6. col ored, apsarbent, article as set forth.n
clarm 1, wh A hadramidnssaL6f Bromuits $o5 i hheveshoTad trnd drihce
and the garnent surface. 10 7. A colored absorae t article as set forth in
claim1, wher®® FHEROTEPERR SRbTdc0hdhGoGRMOFSE G ibers OR l?di‘bFﬁﬁ Bkt
article as set forth in claiml, which is to be used as a panty liner for
absor bi ng vag’r"?n%%ndf%]c‘ha\"%ea. nogpwoven fabric of uncolored fibers.
A [FAL[3.As[| _. AsH r. AsHYr. AsHYr. AL[| . A[L. Asn_. A" 5L. AsHL. AsH . As5Yr. AsH3
. AHF. AH. ASH3. A’ [ 3. B the ropsheet 44, A5 A snatgoRgssikdig taggd o at least
.AsHY. A9[ F. AL3. AL[F. A [3,. A nF. As[ A @ALNn3. ALnYr. A [ Yr. AsF. Asn R& ALn3. As
TY Y 9T one surface of a sheet (e.g., nonwoven fabric comprising
wr W vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca} cal c<a
U] c<a] ca] ca] cayetheble afesin  ikaycajarrntiyued resin film or the like) by
Lerrnztt###} xsni d_Z] | ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ceFtatiadca] Balea] pulohlRdg] BaYc ey B7e s b R phic '
)* ----- .1/ 0}xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] (_:ay‘:a] ca) ca) calca]ca]ca
] ca] ca] ca] ca] RRiREiRG} caraupEe] PAodidg) caltal DSL POREBRRG or the like.
4u4445V555586+71 7778) 8b8889L9" 9v9} 999%: } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cdPca] dmPrd]gamestcrlebprapdal e flaoapdlicapraftipga] Rgeaieal $:
A @~
L <2=Y===>=>D@ SxgRnAlers BLYR b EEGH §4 s il@xpgredhds) Rairbiraieayergtkaky ca)
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! | JzKKK
M' NOPx QQQMT AUR&/A X050 I\ tire umam bady .« faaPA8RPIIZRYRES cRY £ +BJ cegrdd ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]cal]
cal abc[c'd dd'EI‘EILaij’\liYi }akgﬁm;51on to nonwoven fabric or resin film, uniform
p(gqqt uuvv' wwxyz} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] cﬁ‘]‘éaf‘éé‘?éﬁ] BEIBR}BE] é8] éé}féaféé}ca]%!%ff Qther hand, since
111G T ~Ng% z3} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cdPca] EbpragEaPBiT cRI AT BT cdFCc Hled: ay%ma%wwmmﬂ%%%% nid
_Z]]ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ¥85&R] i dpddl 9t A0 WA REKART ISR /N SAQR: AP (i ) £8] RAPERYRR] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]lca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] calca]ca]ca
IPIiN?| L 4;e; fabric or resin film, so that it is possiblée to stably fix ink
po@o}xsnid_Z]]cal] ca] calca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]calcalcal
ca] ca] ca] ca] c¥}ERPRY] CQ}EB}EE?E‘QPEa] calprinting” techniques Stietcalial
%i ) _kX g| hU} xsnid_Z]]ca] ca] ¢a] ¢ca] ca] ca] ca] ca] ca] ¢ca] ¢a] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] ca] EAfEQPEQPEé]L’CEf E:H]:éBFcéPéa?Ea]’EE?L'GBLPﬁIjEPEL@)}” ?s‘%ﬁ?ﬁ_ﬁ‘]‘lEﬁl}’%‘a] ca

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calca]ca
}Ca} Ca} C?%oca} EQJFDW%'SS] p odu]cta‘i]on ]due] t tlle.{jl hlgh]colt.] Wllen]noleoJIen]

zGA| >y@2Zc} xsni d_Z]] ca] ca] ca] cal ca] ca] ca] ca] ca] ca]cal cal] cal,calca] calca]ca]ca
] ca{ c)ell] ca% cal EQFEQ’C% c’é%%h'} c%i%}’c,sa}‘?%]%‘l%éd Mﬁ%&pkgtzﬁcéffkﬁf 115‘5@} ca
caU] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ¢ca] ca] ca] ca] cal,ca] ca] ca] ga] ca] ca] ca] ca
} ca]U]ca] I:a] (l:J]a] Eé! Etﬂ’gﬂ%dgl?@-]ﬂh*i’nﬁ]ﬁfﬂ][ &B}Ses£8P]LJF€L1F9£B]1]€aF]E’89} &&}‘ca]U] c!at] c!at] c
a] cal] ca] cal] ca] ca] cal] ca] ca] ¢cal] ca] cal] ca] ca] cal] ca] cal)] ca] ca] cal] ca] ¢aU] c
APTLM <GBl ] -yt o] CFPV] ik FRIEREEH b 0 S5 £ b MERT b o FOdPEAPLEFERRoh)
ca] cal ca] ca] ca&ca] cal.cal ca] caL%ca] cal ca] caU] ca] ca! ; )
t]i Bz\ UOA} xsnE 1B }"Bé]zegiiea] g RafeaPtafhy eg{leaféapeéye‘a]lzéfes] ESPeR]) 28] ca
] ca] ca] cal].ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Az4l &b- g, 3Gw+i } xsnid Z]]calc
a] ca] ca] cafhg] takea) é]d] %%Fé&Faa}iEﬁ] ca}ehpd A esdn M d5) BagEsTFe }‘Za] C
aJ ca] ca] ca]ca] ca]ca]ca!, el 4; . . )
s"$b[ } xsni d_ZPpEg] A taergtReEigall @ o)(OXERTPEHIE) chY c 49N éBPEIRRAFCA]
ca] ca] ca]calcalca]ca]ca]calcalcalcalcalcaNu{}\: ! ~R #10%&' ()- }L #10%
& ()-1tL #109&1dyer oprohg YikeyKgoghe) Peiletoof & gyntheyig regdn and the
=109 ()-!ts.#10% & ()-!s.#10%&' ()- $#109& ()-!~ $#109%& ()- #10%& ()- gH
103" “#109%&' ()-! #10% (& ()-#109& ()-!#10%& ()-F10%& ()- 10



10 .Y D}[9+
10( (! xsl . #10% (& ()-! Vsl . #10%##& () - $#L109& ()-! $#10%1& ()- #109%& ()-! #1
0%, & ()-9T"? 10((!LA#L09% ()-!tL#10% (& ()-!1#109& ()-!#109% ()-3109%& () -
10(( 10( (T7wr TUz[ 9+ 24
10! n, 8M 10%&' () - Ls$#10%D& ()-'st$#10%EE&f()-'Ls$#10%ﬁ<&f() L#109%&' ()-!~L#1
OWQZ&T() UVW KCr< 0 3#10%& -1 s#109% él I ks#10%&' L fs#10 %&(ﬁ
| 1098 () - 101Ty§$a (%QqFPL 9§ coloring agent, me t extruding these
10! }s, #109&' ( S, #10%&'() ‘*10%&'&)-'~s#10%&'() ZX9"P1OL* 10%&' () -! y#10%&
()-1t #10%& (Watskiabsg@nto alfdo)&h( and-ghep drawing the film fefpve a large
109 () - 10%&T() Y10%&' ()- 10
10! |y, #109%& (HUmber 4#9fodores:.. Z"FC###%aEﬁsmmsmblmm(ysgl@o/@qqnm@d-
109& ()-'!109%& ()-#109%&' () - &10%&K () - 4$k$$$&Ye%PalEr S40 10( 109%& ()- &
1098 () - $! 10%@% bloynosgnphond (Soi!-€)-1amigate M&&dﬁa@@one layer
101 4&! 109%&' ()-f 29! 109%& () - sO&l 109 ()- . 109%&' () -
109 () - L510%&E (nommgven ' fahyisapompadises eplvrmsy;lthgclqoresm fibers.
101 : 1 109&' () -f8& 109& ()-s6#10%& ()-q( (1)) **+} "<b@! s$#10%&' () - s#10%&' ()-'y
S#109& () - s#10%& ()EGEﬁ@WSPyb#ﬂD%‘E{Qt 12,-preferabl plusepbds (§punbaeed ) -
10 10
nonwoven fabric comprising rayon that is regenerated cellulose
fibers, polyethylene terephthalate fibers and polypropylene
fibers. 1In the absorbent sheet 12, the constituent fibers are
10 white or have natural colors of individual fibers. However,
it is also possible that the constituent fibers are given a
color other than white.
For the absorbent sheet 12, also usable are an air-laid
nonwoven fabric containing pulp, the air-laid and
15 superabsorbent polymer, pulp and superabsorbent polymer, and
a superabsorbent polymer sheet. In the case where
superabsorbent polymer is used, however, menstrual blood given
to the panty liner 1 may possibly be missed due to superior
absorbency of superabsorbent polymer. 1In addition, since the
20 panty liner 1 becomes stiff due to superabsorbent polymer, it
cannot be comfortably worn as a substitute for a crotch portion
of an undergarment. In order to reduce such stiffness,
superabsorbent polymer need be used together with soft
materials such as pulp, so that the resulting panty liner
25 Dbecomes thick and inappropriate for a substitute for a crotch
portion. Furthermore, if detachment of the panty liner before

washing an undergarment is forgotten, superabsorbent polymer



10sY: 109& ()-! xs$#10% - & ()-!}sSHL09& ()-..// 031&2} A <{\: 0! ! ~ $#109R2& () -
1098 ()-!y #10% - & () - L#109& ()-! L#109@a% () - #109%& () - &2CR=333333; 4r S40! 10%
U& ()-109% U& ()- 10JJ 10JJ 10JJ's . #109%J& ()-!W. #109@@& () - $#10% & () -
4udd45V55dEr S40! 10! 10% U&' () - ! 10% U&' () ~#28%-U&' ()-9 10% U&' () - 10%

U&, () 81 10% U&' () - 55586+7] 77dEr S40! 109$10% U& ()-s"f#10% U& ()-'!10%

u& () - 3#10% %% 910% & CV% )é%ﬂ:??S 8b888%]53f40| 102; Iloi?/rouble in
u& ()-0'! 10% ¥b$ ‘i?)‘ﬁ/?’a& LQB WA HY ( 18198 @ysieg
U& ()-89L9 9s9t 9u9v9} 9xnbCO! 1 10%&' ()- 10 U 10 U 10 U F10% U& ()-8 10%
U& () - s6#10%YRBRING: | 10%

As has been described hereinabove, at least one sheet

of the topsheet 14, the intermediate sheet 13, the absorbent

5 sheet 12 and the backsheet 11 is required to be colored in order

to provide the panty liner 1 with a color of predetermined hue

and value. If such a colored sheet is manufactured from a

synthetic resin containing a coloring agent, hue and value can

be eas iiy adjusted depending on the amount and kind of coloring

10 agent. In addition, since the coloring agent thus added hardly
drops off, the panty liner can be felt safe for the human body
and hardly causes a problem of changing color of an undergarment.
The coloring agent hardly drops off even if the panty liner
is washed together with an undergarment by mistake.

15 The individual sheets 11, 12, 13 and 14 may be prepared
as water-disintegratable sheet comprised of <colored
biodegradable materials. In this case, when the panty liner
after use is disposed of in a flush toilet, fibers of the
water-disintegratable sheet can be dispersed in water and then

20 biodegraded, thereby preventing function damage to septic tank
and sewage system as well as preventing deterioration of
environment. As used herein, the term “ biodegradable” means
that fibers can be broken down within a living body or by
bacteria. The term ” water-disintegratable” means that when

25 a sheet is put in water, constituent fibers of the sheet can

be dispersed. The water-disintegratable sheet comprised of

biodegradable materials may be spunlaced nonwoven fabric



U& ()-}999%: " :\::dEnbCO! 1! 109& ()-"10% () - 109%& () -9
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109& ()-!109& ()-9109%& ()-s109%& ()-4109%& ()- 9109%& ()-;

. <2=Y===dEnbC0! 10! 10%& ()-L. 10%& ()-s,~-108&~()-$' ! 10%& ()-s"#10%& () -
| 109& () - =>=>w>>>>>>dYNCO! 1 10 10

101 109 ()-8 100 (10 (400 02! 3078 ) FLEel! BGharRUs#10

* o/R' - * o/R' - o/R' - 1 N o/R' - oL’ -
100 01 &' G0 G2 ML) 30T FAFIR R S S S A Qom0
10( (! x. #10% (& () -!=. #109%& () - s#10%&' () - "FFGHH J}[ <r S10! $#109%& () -! $#10%& (
) - #109&' () -! ~t§ﬁ%ﬁ}%?'()“-’.%¥qﬁ_ V& ¥ ) LeAat Pyt %@K& (REDIFYHNERA () - | LLOWR!
()- 10 10 10 : 10%&'1(%-! CH10%& () - ! ._#10%'%%- , .

LIMM' NOOP} [ <{\: 0! I ~ *Hf @/«Be(ﬁhf?%f#%@&de)“-e%#l Ve POt H9RY () 18 P abed10%
& () - PxQQE@QRsUsm! yRsy#109%&' ()-! sy#10%& () - YMLOY& (1) - 10 10 ,

10! [y8&! 1 gﬁng_hgﬂgggeﬁ@yr layers (i.e., the'topsheet 14, the intermediate
SMIUAU* VhV_W[ 9uS10! yR! sl . #109%& ‘g% SSHL10%R' ()-! ~s$H#10%R' (%- S#10%& () -! Hs#10
& ()-!tsy#103%2¢Y 13nwpheplsxokent shees1hd padidwgbagksheet 11). However,
#109&' () -1 #109&' ()- 3MLOYR' ()- 10## 10## o

10##! nsl . #1098h& Ruesent jnvenyiansshopddsngtobg Limitedsthepee ()but may

L* *10%&' ()-!S#10%& ()-!~s#109%&' ()-s#10%& ()-]s tAurvAiAs  “uv7ol k' I 10%& () -
#10%&j()_-!1d%gq§_o pogryyctureg rs long as Munsel value of the body

10! d, 89! 109&' () - &af aaabaBuV70! ks" #10%& (ir: o

'110%& () - 91098 f3ce Rhddvgfipishedopanty” Hiner 1§ -Wr[tdrey rgndedaE: 3 - 1d-o
10Y: : 1 10%& () -S89! 109%&' ()-s" 6#10%& ()-Y.:!10%& ()- f, #10%& ()-$:!10%& ()-dd
deLf gg) hdM/ 1 84\E#10TRx ( eXampIeoogt e - PeREY1 dd@er) -ma% #beoRT( )threslougey ) - M
10%& ()- 10)hYiijj +k, k-k.k}[M?1~ 10zz 10zz 10zz! d8& 10%z& ().-

#1092 &' () - | tStEIQoRr ¢ Widkoydy Rroyiding tdpiprerpsdiptenths@iip- If the

1025#10%&'()-!5#10%&f(}-!5#10%&'( -1 ~s#109&' () -!ys#109&' ()-3MLOY&' ()- no,
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to absorb and retain liquid, the panty liner may be of two-layer
structure having the topsheet 14 and the backsheet 11 or a
15 single-layer structure having the topsheet 14 alone. It is
also possible to provide two or more intermediate sheets.
In the shown embodiment, the topsheet 14 is illustrated
as having the central liquid passage region 30 over which the
liquid passage holes l14a are dotted, but the present invention
20 should not be limited thereto. For example, the liquid passage
holes 14a may not be formed as long as Munsell value of the
body surface of the finished panty liner is in the range of
5.7 to 8.7. It is also possible to subject the topsheet 14 to
other secondary mechanical processes for forming corrugation
25 or the like as long as Munsell value is in the above-mentioned
range.

The intermediate sheet 13 may not be corrugated as long
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an undergarment for use so as tomainly absorb vaginal discharge
or the like. Here, the detailed description of the portions
10 having the same constructions as those of the panty liner 1
will be omitted by designating them by the common reference
numerals.
In the panty liner 1A of Figs. 3 and 4, the right and
left side edges 2 and 3 are transversely outwardly protruded
15 to form wing portions 10, 10, at a location spaced apart from
both the front and rear end edges 4 and 5, e.g., at a location
near the transversely extending centerline. In the individual
wing portions 10, 10, the backsheet 11 and the topsheet 14 are
stacked one on another and bonded to each other through a
20 hot-melt type adhesive or the like, as shown in Fig. 4. 1In the
respective wing portions 10, 10, moreover, pressure sensitive
adhesive layers 15a, 15a are provided on the garment surface
of the backsheet 11.
This panty liner 1A can be certainly fixed on an
25 undergarment such that the pressure sensitive adhesive layers

15, 15 are adhered to an inner side of a crotch portion of the

undergarment and then the wing portions 10, 10 are folded back
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and the garment surface of the panty liner 1A including the
wing portions 10, 10 can match in color with the undergarment.
Therefore, the panty liner attached to the undergarment can

10 be made less noticeable.

EXAMPLES
Concealability of vaginal discharge and visibility of
menstrual blood were evaluated with respect to Examples and
15 Comparative Examples.
<Examples 1 to 7 and Comparative Examples 1 to 5>
In Examples 1 to 7 and Comparative Examples 1 to 5, a
first intermediate sheet and a second intermediate sheet were
selectively used beneath a topsheet, as shown in Table 1. None
20 of the topsheet, the first intermediate sheet and the second
intermediate sheet was processed to have roughness such as
corrugation. In addition, these sheets were not formed with
liquid passage holes unless otherwise stated.
(Example 1)
25 The topsheet, the first intermediate sheet and the second
intermediate sheet were stacked one on another. For the

topsheet, the first intermediate sheet and the second
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For the absorbent sheet, used was spunlaced wet-laid
nonwoven fabric (basis weight: 38 g/m’) that was manufactured
10 by blending: 55% by weight of 1.39 dtex, 44 mm viscose rayon
fibers; 30% by weight of 1.44 dtex, 38 mm polyethylene
terephthalate (PET) fibers; and 15% by weight of 1.67 dtex,
45 mm polypropylene (PP) fibers, and hydroentangling them. Any
coloring agents having a color other than white were not used
15 in the materials of the absorbent sheet. The viscose rayon had
a natural color that was not changed from the color at the time
of manufacturing, while the PET and PP fibers were whitened
due to inorganic filler added thereto. Hue and value measured
for the absorbent sheet alone were identical to those of the
20 absorbent sheet in Examples 8 and 9. The same spunlaced
nonwoven fabric was used for the absorbent sheet in other
Examples and Comparative Examples.
For the backsheet, used was white polyethylene film
having a basis weight of 22.5 g/m’. This film was whitened due
25 to inorganic filler added thereto.

The absorbent sheet, the second intermediate sheet, the

first intermediate sheet and the topsheet were stacked on the
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Munsell value was determined by using the colorimeter “ CR-
300" manufactured by MINOLTA Co., Ltd, as set forth above.
(Example 2)
An absorbent article having a structure similar to that
10 of Example 1 was prepared and taken as Example 2, except that
for the topsheet, the first intermediate sheet and the second
intermediate sheet, used was spunbonded nonwoven fabric (basis
weight: 25 g/m’) manufactured from fibers (2.2 dtex) that were
obtained by extruding PP resin into which 1light blue masterbatch
15 (6.12% by weight of titanium oxide, 3.32% by weight of copper
phthalocyanine blue, 1.50% by weight of quinacridone, 89.06%
by weight of PP resin) was mixed in an amount of 1.6% by weight.
Munsell value was 8.70.
(Example 3)
20 An absorbent article was prepared and taken as Example
3, wherein for the topsheet and the first intermediate sheet,
used was spunbonded nonwoven fabric (basis weight: 25 g/m?)
manufactured from fibers (2.2 dtex) that were obtained by
extruding PP resin into which beige masterbatch (16.65% by
25 weight of titaniumoxide, 7.17% by weight of yellow oxide, 3.09%

by weight of red oxide of iron, 0.75% by weight of carbon black,

72.34% by weight of PP resin) was mixed in an amount of 1.7%
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by weight. Munsell value was 7.00.
(Example 4)

An absorbent article was prepared by omitting the first

intermediate sheet from the structure of Example 3 and taken
5 as Example 4. Munsell value was 8.00.
({Example 5)

An absorbent article having a structure similar to that
of Example 4 was prepared and taken as Example 5, except that
spunbonded nonwoven fabric manufactured with beige masterbatch

10 to have a basis weight of 30 g/m’ was used for the topsheet.
Munsell value was 7.25.
(Example 6)
An absorbent article having a structure similar to that
of Example 3 was prepared and taken as Example 6, except that
15 spunbonded nonwoven fabric manufactured with beige masterbatch
to have a basis weight of 30 g/m’ was used for the topsheet and
the first intermediate sheet. Munsell value was 5.90.
(Example 7)
An absorbent article was prepared such that the second
20 intermediate sheet was further added to Example 3, and taken
as Example 7. For the second intermediate sheet, used was
nonwoven fabric identical to that used for the topsheet and
the first intermediate sheet. Munsell value was 5.70.
(Comparative Example 1)
25 In Comparative Example 1, the spunbonded nonwoven fabric
(basis weight: 25 g/m’) that was used in Example 7, was used

for the topsheet, while the spunbonded nonwoven fabric (basis
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weight: 30 g/m’) that was used for the first intermediate sheet
of Example 6, was used for the first intermediate sheet and
second intermediate sheet. Munsell value measured for the body
surface was 5.50.

(Comparative Example 2)

Spunbonded nonwoven fabric (basis weight: 25 g/m?*) was
manufactured from fibers (2.2 dtex) that were obtained by
extruding PP resin into which black masterbatch (18.20% by
weight of carbon black, 54.40% by weight of PP resin, 27.30%
by weight of wax) was mixed in an amount of 4.0% by weight,
and used for the topsheet in Comparative Example 2. Munsell
value was 3.50.

(Comparative Example 3)

Comparative Example 3 was prepared to have a structure
similar to that of Comparative Example 2, except that the
topsheet was formed with liquid passage holes.

These liquid passage holes were dotted over a region
extending over the entire length of the topsheet along a
longitudinally extending centerline thereof and having a width
of 20 mm in a transverse direction crossing the centerline.
The liquid passage holes were arranged at a pitch of 3 mm in
both the longitudinal and transverse directions, and had a
diameter of 1 mm at the open end on the side of the body surface.
Munsell value was 4.05.

(Comparative Example 4)
For the topsheet and the first intermediate sheet in

Comparative Example 4, used was nonwoven fabric identical to
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that used for the topsheet in Comparative Example 2. Munsell
value was 2.10.
(Comparative Example 5)
White spunbonded nonwoven fabric (basis weight: 25 g/m’)
5 was manufactured from fibers (2.2 dtex) that were obtained by
extruding PP resin into which titanium oxide was mixed in an
amount of 0.5% by weight, and used for the topsheet in
Comparative Example 5. Munsell value was 9.60.
<Evaluation of Concealability of Vaginal Discharge and
10 Evaluation of Visibility of Menstrual Blood>
(1) Measurement of Value
Value was measured for the body surface (liquid-receiving
surface) of each test sample (Examples and Comparative
Examples) before dropping liquid.
15 (2) Evaluation of Concealability of Artificial Vaginal
Discharge
By using the colorimeter, a color difference between a
color-difference reference color and the body surface of each
test sample was measured as Hunter A (Lab) value. An initial
20 color difference measured before dropping liquid was indicated

by AE,. On the other hand, a color difference measured after

dropping 0.5 ml of distilled water (artificial vaginal

discharge) onto the topsheet of each test sample was indicated

by AE,. The absolute value of the difference between AE, and

25 AE,, |AE, - AE,| was taken to represent concealability of

artificial vaginal discharge, and stated in Table 1.
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As the absolute value | AE, - AE,| decreases, the

concealabilityof artificial vaginal discharge can be enhanced.

From the results of next evaluation (3) by monitors stated in
Table 1, it is seen that the absolute value |AE, - AE,| is

5 preferably equal to or less than 9, more preferably equal to
or less than 8, and particularly when based on Examples, the
absolute value | AE, - AE,| is preferably equal to or less than
7.71.

(3) Evaluation of Concealability of Artificial Vaginal

10 Discharge by Monitors
After dropping 0.5 ml of artificial vaginal discharge
onto the topsheet of each test sample, concealability was
visually evaluated by 10 monitors. Evaluation was conducted
at a place having brightness of 76 lux, and the average of visual

15 acuities (including corrected visual acuity) of the monitors

was 1.0.

Concealability was evaluated by each monitor according

to the five-grade system * very good” , * good” , “ not bad” ,
“ not good” , “ very bad” . 1In Table 1, “ O" represents the
20 case where the test sample was evaluated *” very good” or
“ good” by at least 8 monitors, “ A" represents the case where
the test sample was evaluated ” very good” or ” good” by 6

or 7 monitors, and “ X~ represents the case other than the
cases of “ O" and " A" .

25 (4) Evaluation of Visibility of Artificial Menstrual Blood

As in the evaluation (2), a color difference between a
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color-difference reference color and the body surface of each
test sample was measured. An initial color difference measured

before dropping artificial menstrual blood was indicated by
AE,. On the other hand, a color difference measured after
dropping 0.5 ml of artificial menstrual blood onto the topsheet

of each test sample was indicated by AE,. The absolute value

of the difference between AE, and AE,, |AE, - AE,| was taken
to represent visibility of artificial menstrual blood, and
stated in Table 1.

Here, the artificial menstrual blood was prepared by
dissolving 8 g of carboxymethyl cellulose sodium, 80 g of
glycerin, 4 g of sodium hydrogen carbonate, 8 g of Red No. 102,
2 g of Red No. 2, and 2 g of Yellow No. 5 in 1 liter of distilled
water.

As the absolute value | AE, - AE,| increases, the

visibility of artificial menstrual blood can be enhanced. From

the results of next evaluation (5) by monitors stated in Table
1, it is seen that the absolute value | AE, - AE,| is preferably
equal to or greater than 43, and particularly when based on
Examples, the absolute value | AE, - AE,| is preferably equal

to or greater than 44.38.
(5) Evaluation of Visibility of Artificial Menstrual Blood by
Monitors

After dropping 0.5 ml of artificial menstrual blood onto
the topsheet of each test sample, visibility was visually

evaluated by 10 monitors. Evaluation was conducted at a place
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having brightness of 76 lux, and the average of visual acuities
(including corrected visual acuity) of the monitors was 1.0.
Visibility was evaluated by each monitor according to

the five-grade system ” highly visible” , “ visible” , “ not

5 veryvisible” , # hardly visible” , # invisible” . 1In Tablel,

“ O" represents the case where the test sample was evaluated

“ highly visible” or ” visible” by at least 8 monitors, “ A"
represents the case where the test sample was evaluated “ highly

visible” or ” visible” by 6 or 7monitors, and ¥ X" represents

10 the case other than the cases of * O” and “ A" .
<Result>
Table 1 shows evaluation results of the concealability
of vaginal discharge and the visibility of menstrual blood,
as well as constructions of Examples and Comparative Examples.
15 From Table 1, it is seen that Munsell value is required
to be in the range of 5.7 to 8.7 in order to improve both the
vaginal discharge concealability and the menstrual blood

visibility.
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<Examples 8 and 9>

For Examples 8 and 9, panty liner was prepared by stacking

topsheet, intermediate sheet, absorbent sheet and backsheet.

For the topsheet and the intermediate sheet, used was

5 spunbonded nonwoven fabric (basis weight: 30 g/m’) comprising
colored polypropylene fibers that were melt extruded after
mixture of masterbatch. 1In a region extending over the entire
length of the topsheet along a longitudinally extending
centerline thereof and having a width of 20 mm, the topsheet

10 used for Examples 8 and 9 was corrugated at a constant pitch
in a transverse direction to have longitudinally extending ribs

and valleys. In the corrugated region, moreover, a large
number of recesses were reqularly formed by pin-embossing. It
should be noted that the topsheet was not forcibly apertured

15 by pin-embossing. The ribs were arranged at a pitch of 2 mm
in the transverse direction. The recesses due to pin-embossing
were arranged along bottoms of the valleys. Morespecifically,

the recessed due to pin-embossing were arranged at a pitch of

2mm (identical to the pitchof ribs) in the transversedirection

20 and at a pitch of 2.3 mm in the longitudinal direction (in a
direction parallel with the valleys). These recesses had a
diameter of 0.7 mm, and occupied 8.3% the area of the corrugated
region. The topsheet was prepared by pressing the nonwoven
fabric between first and second rolls for simultaneously

25 forming the corrugation and the recesses. The first roll was
provided with circumferentially extending grooves, which had

a width of 1.3 mm and were arranged at an axial pitch of 2 mm,
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and also provided with pressing pins, which had a diameter of
0.7 mm and were arranged at a circumferential pitch of 2.3 mm
between adjacent grooves. The second roll was provided with
circumferentially extending ridges, which had a width of 0.3
5 mm and were arranged at an axial pitch of 2 mm. The nonwoven
fabric was pressed between the first and second rolls that were
in such a mated condition that the pressing pins of the first
roll faced bottoms of grooves formed between adjacent ridges
of the second roll. At this time, the temperature of the roll

10 surface was set at 100 to 110 °C and the pressure between the
rolls was set at 2450 kPa. As a result, the topsheet having
the corrugation and the recesses was produced to have a
thickness of 1 mm. On the other hand, the intermediate sheet
was provided with neither corrugation nor recesses.

15 The absorbent sheet was identical to that used in Examples
1 to 7 and Comparative Examples 1 to 5. The absorbent sheet
was uncolored.

For the backsheet, wused was polyethylene film
manufactured from colored polyethylene resin to have a basis

20 weight of 23.5 g/m’.

In Examples 8 and 9, hue, value and chroma were measured
for the individual sheets before assembling the panty liner,
and then, hue, value and chroma were measured again from the
side of the topsheet after assembling the panty liner. 1In

25 either case, hue, value and chroma were the averages of three
measurements.

(Example 8)
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D, 10%8¢& () The topsheet had hue of 7.8YR, value of 8.6, and chroma

of 2.0 according to the Munsell color system.

The intermediate sheet had hue of 6.5YR, value of 7.3,
and chroma of 3.2 according to the Munsell color system.

5 The absorbent sheet had hue of 4.2Y, value of 9.6, and

chroma of 0.2 according to the Munsell color system.

The backsheet had hue of 4.4YR, value of 7.7, and chroma
of 3.3 according to the Munsell color system.

The finished panty liner had a beige color as viewed from

10 the side of the body surface, wherein hue was 6.4YR, value was
7.3, and chroma was 2.8 according to the Munsell color system.
(Example 9)

The topsheet had hue of 4.0B, value of 9.5, and chroma
of 0.85 according to the Munsell color system.

15 The intermediate sheet had hue of 4.1B, value of 9.6,
and chroma of 0.95 according to the Munsell color system.

The absorbent sheet was identical to that of Example 8.
The backsheet had hue of 7.3B, value of 9.1, and chroma
of 2.2 according to the Munsell color system.

20 The finished panty liner had a 1ight blue color as viewed
from the side of the body surface, wherein hue was 7.4B, value
was 8.9, and chroma was 2.9 according to the Munsell color
system.

In the finished panty liners of Examples 8 and 9, the

25 underlying intermediate sheet and absorbent sheet could be seen
through the topsheet. However, the value of the body surface

of the panty liner could be set within the desirable range by
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above.

The concealability of vaginal discharge and the
visibility of menstrual blood were evaluated for Examples 8

5 and 9 by monitors, as in Examples 1 to 7 and Comparative Examples

1to5. As aresult, bothExamples 8 and 9 were evaluated” Q" .

Table 2
Example 8 (Beige) Example 9 (Light Blue)
Hue 6.4YR 7.4B
Finished Article Value 73 8.9
Chroma 2.8 2.9
Hue 7.8YR 4.0B
Topsheet Value 8.6 9.5
Chroma 2.0 0.85
Hue 6.5YR 4.1B
Intermediate Sheet Value 7.3 9.6
Chroma 3.2 0.95
Hue 4.2Y 4.2Y
Absorbent Sheet Value 9.6 9.6
Chroma 0.2 0.2
Hue 4.4YR 7.3B
Backsheet Value 7.7 9.1
Chroma 33 2.2

As has been described hereinabove, the absorbent article

10 of the present invention is suitable for use with a colored
undergarment that matches in color with the article. Because

the body surface of the absorbent article has a Munsell value
from 5.7 to 8.7, the absorbent article has an excellent
concealability of vaginal discharge, whereas when menstruation

15 begins during wear of the absorbent article, the beginning of
menstruation can be sensed by a wearer in an early stage.
Accordingly, the absorbent article of the present invention

can be suitably used as a substitute for a crotch portion of

an undergarment.
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described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omission and additions
may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed
and equivalent thereof with respect to the feature set out in

the appended claims.
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when measured for the body surface of the absorbent

10 article, a Munsell value is in a range of 5.7 to 8.7.

2. A colored absorbent article as set forth inclaim 1, which
comprises a stack of a plurality of sheets, wherein at least
one sheet is made of a synthetic resin containing a coloring

15 agent.

3. A colored absorbent article as set forth inclaim 1, which
comprises a topsheet appearing on the body surface and a
backsheet appearing on the garment surface, wherein the
20 topsheet and the backsheet are of the substantially same size

and colored to have an analogous or similar color.

4. A colored absorbent article as set forth in claim 3,
wherein the topsheet and the backsheet are transversely
25 outwardly protruded to form wing portions of a predetermined
area, at a location spaced apart from longitudinally opposed

front and rear end edges of the absorbent article.
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