;-e'i'%eFQ-|6~'l'*'1. #° 1 *0~2* COLORED ABSORBENT ARTI CLE BACKGROUND OF THE

| NVENTION Field of the Invention 5 The present invention relatemwmmwmﬂm
absorbent article suitable for use with an undergarnent that mat 'm”,mm
color with the article, nore particularly, relates to a col ored absoffgnt
articl 1 “m table for use as a panty liner and has an excell ent
conceaﬂxw Emwmm agi nal di scharge and 10 an excellent visibility of
menstrual bl,ggds Description SOLOREIRMABSORBENT ARJIGLFent articles to be
attached to a crotch portion of a woman' s undergarnent include panty
liners that are intended to mainly receive vaginal discharge, as well as
sanitary napkins 15 and i ncontinence pads. Conventional panty liners are

i ntended t o HARCKGRQUNIEIGH | THE YINVENEIGNOunt of vagi nal di scharge so that

t he vagi nal discharge does not |eak out of the liner, wthout giving an
unpl easant feelelhd) a0 the Imvermtiomwparts or the skin surrounding the private
parts. 20 In recent years, however, a grow ng nunber of users have chosen
to wear panty |inerthee\taresdra iafvenmion reflatag ta ah SWsvrERNts artliatlievel y
small. Such users do not wear panty |liners for absorption of a |arge anount

of vagi nal diseiedisee afor Nidd &y T @ tu e tifermdiit thaith ela s tilke doloer
for stain 25 prevention of undergarnents. That is, people who want to keep

under gar ment syrtifathet akeigoe] are PartidailgarlENttelftedli 8bi ke colldiredon
under garnents have chosen to wear panty liners . f a- 2 These people do

not wear pantabiérieént asrt IE16 ofant iHnal iedsis iyt «iid il & gfityaiiner
intend to use themas a substitute for a crotch portion of an undergar nent

or an exchangerd|ieas fadl @kc@&@n&nc@hcéalaﬂdiiﬁw@Wagiﬁh!@@éﬁtﬁarqe and
undergarnent of 5 |ate years, a brassiere and panties are integrally

desi gned.i0andar heyc &l Berts Ual s ib DL € aSE nd@ss BriaD-PLES®. Set or a
t hree-pi ece set together wwth a camsole or a slip. However, since the

crotch porti omeséripeidpmndf e6hStReISt&dsAy, the panties, particularly the
crotch portion thereof is often 10 washed nore carefully as conpared with

ot her under gar ment sasoxweiie th it 1d1L & heawe dittadifiergend @oﬁtrblcfﬁﬁﬁﬁidig
agent. Since the cloth of the panties may be easily exclusively damaged due

to repetitionoph wditdh veahaggasmeaiPaicAthdd pan©F NahetRoEH H8 b reNirfenddd a
f ew wonen purchase spare panti es when they
tomainly receive vaginal discharge, as well as sanitary napkins

15 and incontinence pads. Conventional panty liners are intended
to absorb a relatively large amount of vaginal discharge so
that the vaginal discharge does not leak out of the liner,
without giving an unpleasant feeiing to the private parts or
the skin surrounding the private parts.

20 In recent years, however, a growing number of users have
chosen to wear panty liners even when an amount of vaginal
discharge is relatively small. Such users do not wear panty
liners for absorption of a large amount of vaginal discharge
as in the convention use, but rather wear the liner for stain

25 prevention of undergarments. That is, people who want to keep

undergarmengs clean, take good care of undergarments, or

dislike stain on undergarments have chosen to wear panty liners.



15 puychase undergarnents as a two-piece set or a three-piece set. Panty
liners are beneficial to such wonen as a substitute for a crotch portion of
an undergarnment or an exchangeabl e crotch portion of an undergarnent. By
using panty liners everyday, the crotch pogtion of the panties can be
prevented from staining, 20 so that such spare panties are no nore required
to purchase. en panty.liners are to be used as a substitute for a, crotch
portion of an']\'(H'ﬁﬁ%r Bﬁf’ﬁ%ﬁt I&& r&% MEHanBRAbY e LEPSEEN aﬁorttt}eonc%?v%rhtloné)l
under garnent, wearers consj der whet her or B not gant liner is conforfable to
wear and whet ARFOoEPeRbrLidfe oBUt MadmlysinkeR éé’%ﬁeitﬁ’leéb?%la $rbgtppute
under garnment, rather than absorbency that has been conventionally regarded
as inportant . f9ReRefEPECh PgRtdPN Ofi @eundRr EAIaNT Pardy ?*%%9?‘%%%6 r
S - 3 Dbecone popular. Such panty liners to be used as a substitute for _a
crotch porti ofr8FCRPAUrIY afndmunger gadimanty whntwomap e uadergarpengiot
wormen who stick to undergarnment or who take good care of undergarnent
choose under ghfhBnYSarecor hrapsiere sl pasdles are dayegralhy dembaned: of
the day (where she goes, who she dates, etc.). Such wonen regard col or of
under gar ment aBdj et adrewv@alday paboBaseddésgad niwosPiHE ek e Ora @
grow ng nunber of wonen have chosen to purchase and wear col ored

under gar nent stbraerpifgs Skt togerider Withor caneswkemin avsd ipegaiewew®dr of
undergarnent as inportant and take good care of undergarnent have been

di ssati sfied finpfewkheecgatch Pordionaofa thehpanties fatainsreaghlporthen.
More specifically, they have been dissatisfied by the foll ow ng reasons: an
uni nt er est i ngpanhiiesd, 1 pagddcpllariyr the coovehupedtion ttdienepigoiodl efiken of
a colored undergarnment; only a crutch portion of a col ored undergar nent
becones Vil t ewdabedonereidare ity asi aempagedtwi th sutdiemyndegoaaimeditsconr ge
or urine becones noticeable on the surface of a white panty liner; and a
white panty | waghedtviehhacheavy dsdlyodetiergenhdur gdrimanhinplygeas .i fSinces
unsani tary because the liner is noticeable due to color difference between
t he under gar nthe ahoth of thecpanhiled mayabe adtblrEiausivveindamaged dge
noticeable. In addition, if a white panty liner is attached to a colored
under gar nent %Ad rapetdrderd @hdeduch mwashiingu@soncompagieen F5thf fothae
attached liner may possibly be noticed, These wonen desire panty |iners
havi ng a col oRndeRgArpRaARsSwWHIQe a Fe¥ Woaesy purchasssparenpanihes when thevr ed
green by adding f Y- 4 catechin and a panty liner wherein a color given
to an abslor bepHILhpEe Wrder puaieiiee Bscatvoe pdece 3¢k Qugh thresgrdtiane aabe
been on sale as panty liners having a color other than white. Furthernore,
Pat ent Publ i cRengy EPnepgsse diengoigtiala tgafughswoner rasa stgsii tabeofornt
core between a topsheet for facing the wearer ~ s skin and a backsheet for
faci ng an undérgaPhehtpPoxiieriaf ARcundpsgatneRh X P Bxchamgeabdeecrotch
manuf actured from materials of a dark color such as black. In the green
panty |iner cB®BREALRPngIcancerdprdapnentd RY MEINGhPIpLy adBgrshe¥erydalised
for topsheet. However, it is difficult to uniformly color cotton spunlaced
sheet, and t h&heAtEnERIbLonAfckie RANEdRSICAHNDE FEaVaNFHhEECR SHAdN1HG «
avoided. 1n order to produce such colored cotton spunlaced sheet, 15 after
cotton i £&nt §RgkBati AuEhaSRRERIPARBLISD REHIAMNE FEAHE eshéet PUGFhage- | s
dyed or color is applied to the sheet surface by printing. However, since
cotton has a rough $bepapankkdléBArandbetadtenisqd gss agispbstiitutey for a
uniformy color individual fibers. In addition, fibers are liable to be 20
col ored at di FEOLER POEEAE8s CfcBReERdETHAEMENESSEVAR BECRRARIGAR1IE: REPLCh
points. In order to solve this, cotton may be colored prior to the sheet
fornmati on by PREAAGN R4 amoWBdergarmedt.hweasess 6PBgidepeWieknerefrangked

wi th high pressure stream of water, the color of fibers may easily dro
off. If they ®A&ty liner is comfortable to wear and whether or not panty

25 liner is felt as an integral part of undergarment, rather than
absorbency that has been conventionally regarded as important.

Therefore, lighter, thinner and smaller panty liners have



25 processed with | ow pressure stream of water to prevent the col or of
fibers fromdropping off, on the other hand, the fibers cannot be uniformy
ent angl ed, al so causing irregular color. r , - 5 \Wen cotton spunl aced
sheet is colored as set forth above, the-c®lor easily varies wth the

| ocation in each sheet, and in addition, hue and value easily vary for
different praducts, so that it is difficult to maintain uniformagyality. 5
Accor di ngl Y, RS IR Ao « SHOBLHAPLE Gl ARER T 55, J5ed AP aB BRI (HEE o
a substitute for a crotch é)ortj on of a colgred under gar nent . ig tt&g.ganty
liner wherei ¥l BreiR e RPN BE P BeRPIPLRIMORT [AER sPRRR L LRt &een

t hrough the topsheet, on the 10 other hand, the, color varies dependi ng on
fiber density of tHPYSHhed o5t W%Hh?a?ﬁécél%%@wg&éﬂ'@ i A5 an
angl e for visual observation, Thus, the color varies with the |ocation on
the surface of2kRA@PIhREYE PhemdergpEnan: ¢ROosS PRACHIAFBERRE JHRAINT 15
The absorbent article disclosed in Patent Publication EP1108405 has a col or
that mat cRes W tHhe mpediofutde davnest thgdsrhedydecpfcbhe pfay otiéker e heody
fluids (vaginal discharge, nenstrual bl ood, urine) discharged fromthe
private parts3oes t WaopHhe faked h&lithg a dapghcaasiens yepgasd bcadrr xf
body fluids adhered thereto are | ess noticeable. During a period other than
menst ruat i on, URGRFGRERENt | ashddpat tamftecyhen §bSHr ISTheesen RILKIINNERLS -
vagi nal discharge to thereby prevent an undergarnent from bei ng stained.
However, whenThes@agore and howingenmhaniohmesen bagghehegenhte pwrchase

i medi ately 25 after the_beginning of menstruation, the dark col or may
possi bl y conc2Rdl ¥@eR @eheredanndesgarmentshpshersthapevwhite an@parer

cannot notice the beginning of menstruation i medi ately, she
10 Not a few women who regard color of undergarment as

important and take good care of undergarment have been
dissatisfied with white panty liners as a substitute for a
crotch portion. More specifically, they have been
dissatisfied by the following reasons: an uninteresting, white

15 panty liner has to be used for taking good care of a colored
undergarment; only a crotch portion of a colored undergarment
becomes white due to a white panty liner; a stain such as vaginal
discharge or urine becomes noticeable on the surface of a white
panty liner; 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. These women
desire panty liners having a color other than white.

Heretofore, a panty liner which is colored green by adding



1l - 6, cannot replace the panty liner with a common sanitary napkin tinely.
As a result, a large anount of nenstrual bl ood that exceeds absorption
capacity of the thin panty liner may adhere to the wearer ~ s private parts
and surroundi ngs to give her an 5 unpl easapt-feeling. Furthernore, such
menstrual bl ood may possibly | eak out of the panty liner to adhere to not
only the undergarnent but also outerwear. That is, the panty liner that is
i ntended to p?gF%ﬁblPi?é‘%BlRﬂrﬁﬁ’ AREF JheReAD A SR P dAY el bR ABARRGTPERY (o
menstrual bl ood stains on the undergarnment 10 and the outerwear instead. In
order to previRYSEHRS &ibacksheet ran Bepsren ihrquah dctepsbeekehaBereRR on
capacity of body fluids. In this case, however, because the thickness,
wei ght and ar@B SRleha@sHapRRtY i héRerisedaydnghc? e@eearf eithiegc tdwsl nghite.
absorption capacity, 15 the panty liner conmes to resenble a sanitary napkin
or a conventi BasthesnPral Batentrabhbeat bPRgEPL hEB40Sudhsaleoneeka paaly
and large panty liner is not suitable for use as a substitute for a crotch
portion. IPn thénguneyvingern ahgnrhent aane beiwasmectiophbert26orofacigi n
green and the panty liner in which a color can be seen through the
t opsheet, thetbelweayerxieskin eaadhaprackeheandiel facing ap findedgafmenn;
products, as set forth above. Therefore, the concealability of vagi nal
di schar ge andwhieeinsthel toyshéetdited dthanbaskshdetbagednanufhetbegidnfirony of
25 menstruation vary for different products. In addition, the
conceal abi | i tpabediahe vifsabdhrkycohgreaschyasabyack.each panty |iner
depending on a location to which vagi nal discharge and _ 7 _ nmenstrual
bl ood adhere. SUMWARY CheTgEeehMVEalitPNLTherpcestainingenatenhhns tekored
wor ked out in view of the 5 shortconming in the prior art set forth above.
It is théreforettinnobpenlacedt slkeet ekenisedvio itopshegir.ovidweserabsbr bent
article suitable for use with an undergarnent that matches in color wth
the article, difficuhtatoopshtermbppealongaitan lspiynlagedasbeet ,uanflothey
col ored so that vagi nal discharge can be 10 effectively conceal ed and
adhesi on of neasuruehcel ofd taredgelamedilarelon nehéetd sar fakve bwyinot ngeof
menstruation. According to a first aspect of the present invention, there
is provided aavolidedd absorbent article to be attached to an inner side of
an undergarnment matching in color with the 15 article, the absorbent
article having a bodp crdénte poediceisurh kelokied oitzonspuarl amefl ahgeat rent
surface for facing the inner side of the undergarnent, the absorbent
article cdnprafitey sottpshéet enppegiledgionot hesbedy,sapfthos, aphearapghest
being a

J the sheet surface is dyed or color is applied to the sheet

surface by printing. However, since cotton has a rough surface
and can absorb water, it is difficult to uniformly color
individual fibers. 1In addition, fibers are liable to be
20 colored at different degrees between fiber crossover points
and other points. Inorder to solve this, cotton may be colored
prior to the sheet formation by entangling. However, if such
pre-colored fibers are entangled with high pressure stream of
water, the color of fibers may easily drop off. If they are
25 processed with low pressure stream of water to prevent the color
of fibers fromdropping off, on the other hand, the fibers cannot

be uniformly entangled, also causing irregular color.



20 nonwoven fabric fornmed of only colored fibers that are at |east one kind
of fibers selected fromsynthetic resin fibers, sem-synthetic fibers and
regenerated fibers, wherein when neasured for t he body surface of the
absorbent article, a Munsell value is in arange of 5.7 to 9.3. 25
According to a second aspect of the present invention, there is provided a
col ored absorbent article to be attached to an inner side of an

under gar ment mat chi Ween gogsrarspinkngerksheet i coleredias sehdoandorhrve
article having a body surface for facing the skin of a wearer and a gar nent
surface for felkengoloe eamily slatuias witd dhgedgantdon, inheaghsoheeh: and
article conprising a 5 topsheet appearing on the body surface, the topsheet
bei ng a col or&n agidiithisan ¢ hnesand stadate ewbérlgiV\anmeﬁ@mdéﬁﬁeeant(prcomecm)dy
surface of the absorbent article, a Munsell value is in a range of 5.7 to
9. 3. Accordi ngot ctlzat hiitd adspedifdficule ptesemainbaént i enifdfmt hgualitsy.
provi ded a col ored absorbent article to be attached to an inner side of an
under gar mént Aetcchdihpggip, ddleoco Wbt &d idod taint s phrl atbéd shieedr bembtasditcdlele
havi ng a body surface for facing the skin of a wearer and a garnent surface
for facing thfornuse &S s dauldtitheceinfier gar orotcht peratisar lkehta acdleted
conprising a topsheet appearing on the body surface, the topsheet being a
conposite of andepngaymentabric and a colored synthetic resin sheet, the
nonwoven fabric being formed of only colored fibers that are at |east one
ki nd of fibers sel echethé rpamtsyatihelri eh@Peinséaldr beiveen tentheyabdetbent
fibers and regenerated fibers, wherein when neasured for the body surface
of the absorbkayer or backsheet can be seen through the topsheet, on the

10 other hand, the color varies depending on fiber density of the
topsheet, and hue and value also vary depending on an angle
for visual observation. Thus, the color varies with the
location on the surface of each panty liner, and also varies
for different products.

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 thebeginning of menstruation, the dark color may possibly
conceal such menstrual blood. In this case, because a wearer

cannot notice the beginning of menstruation immediately, she



article, a Munsell value is in a range of 5.7 to 9.3. In the present

i nvention, because the topsheet is a 25 nonwoven fabric fornmed of only
colored fibers that are at | east one kind of fibers selected fromsynthetic
resin fibers, sem -synthetic fibers and regenerated fibers, a colored _
g _ synthetic resin sheet, or a conbination thereof, a color appearing on
the body surface of the_absorbent article can be made uniform In addition,
the val ue of tRBNBbdyEeRlAFACE ARBY ddderumiftdy m GPIRPR SARLtaRYNapkEn 7
to 9.3. Therefore, 5 vaginal discharge adhered to the body surface or
absorbed in thtmeb¥er Ata fasudite l@egéﬂ?&ef pEOY NP cRaRSBruat ol epdgtRat
excel l ent conceal ability of vagi nal discharge. Wen nenstruation begins
during wear, eXceadsabrorpiaien capasityadf g dhiahparty tlondrempydgdiene ace
or absorbed in the absorbent 10 article can be recogni zed i medi ately, so

t hat the begi bhaiblye deanersts pativetecparbe ardssulrroundings [t giygeherham,
the absorbent article is suitable for use as a substitute for a crotch
portion of5 anunplieagantedeedingn eXuhthgenmblre,csuichh menstimmalofblopd may
undergarnent. Mreover, if an absorbent article 15 having a col or anal ogous
or simlar topehaibdy beakimdsr gdr hkatpanstyHdsmr &ndadbene theodbeovlpenhe
article becones less noticeable in a state attached to a crotch portion of
t he under gar mendeagarhenheowhadsbenitareart ¢ Mhadnis ntthgr panpritiner that
crotch portion. 20 The colored fibers may be fibers containing a coloring
agent or fibeis hatended ¢ol prievenigdme applamst turedexngarmént sfrwmebeing
resin fibers, the sem-synthetic fibers and the regenerated fibers can
contain a col stangedgeay .ldad addrenshiruasl hdeddhstayns hmt ither esderabmest
the sem -synthetic fibers 25 and the regenerated fibers have a snooth fi ber
surface, 10 cohodi hheagetnerwanrbénsheddiniy applied to the fiber surface.
Therefore, the topsheet can be uniformy colored, and the color - 10
can be stabilized bEnweededi ftbepraveptothisssituatpbrs df isepessdbkd to
synthetic resin sheet include a filmmanufactured froma synthetic resin
cont ai ni ng a ébtuehrg tlyeabsamptpoocessati t ofdvedy ifduiidspasEadhilsotase, a
net-like 5 sheet manufactured froma synthetic resin containing a coloring
agent to havehpwkseirvebgchusgethe quiikpesssgardioiles  armhdrea odntlier panhy
sheet manufactured froma synthetic resin containing a coloring agent to
have i nt er conhéoeecheaesd be increased for increasing the absorption capacity,

15 the panty liner comes to resemble a sanitary napkin or a
conventional vaginal discharge absorbing liner. Such a thick,
heavy and large panty liner is not suitable for use as a
substitute for a crotch portion.

In the panty liner using the cotton spunlaced sheet

20 colored in green and the panty liner in which a color can be
seen through the topsheet, the color varies in each product
and also varies for different products, as set forth above.
Therefore, the concealability of vaginal discharge and the
visibility of adhered menstrual blood at the beginning of

25 menstruation vary for different products. In addition, the
concealability and the visibility may easily vary in each panty

liner depending on a location to which vaginal discharge and



through which liquid can pass. Alternatively, the colored 10 synthetic
resin sheet nmay be a synthetic resin filmthat is coated with a col oring
agent by printing. In any case, a synthetic resin sheet can be given a
uniformcolor. Particularly when the colored fibers are fibers containing a
coloring agent and the colored synthetic resin 15 sheet is a synthetic
resin filmcontaining a coloring agent, hue and val ue of the col ored sheet
can be eaml;ﬂ%ﬂﬁ éij AL ¥#- t he amount and kind of col ori ng agent
to be contained in the synthetlc resin. In addition, since the contained
coloring agent never drops fromthe sheet, it is safe 20 for the human body
and can be prevented from adhering to an undergarnent. Since the absorbent
article is | ESMNMARY CRRGTRE WIEVENTIG®hed to an undergarnent, the
under garnment may possibly be washed together with the absorbent article.
However, since the Wunhpaiesentcbhventgoageas hemrewodkedsott din vhewshfdtheeven
25 when the absorbent article is washed by m stake, the undergarnent can be
prevent ed 5f r shattadoming imtheeprise attesett fertbpdivest. | dtcospdenrefgire he
nonwoven - 11 fabric formed of only colored fibers and the col ored
synthetic resam ghgett ofil the pereseat poventrhoof toherovhisteeatn redys daxdoendr ned
fromthe nonwoven fabric and side portions of the topsheet nmay be forned
fromthe syntdmeticle esiitaleetforCoseewsthygn tunslex gaamerd] tpattnabchey e
formed fromthe synthetic resin sheet and the side portions may be forned
fromthe nonwybor fweblirh theldrtischt sofpebichle tbpsheetaappeanineg cof atbhoely
nonwoven fabric and the synthetic resin sheet. Beneath the topsheet, it is
possi bl e t o ppurfaee ars 1 iifotrerliye dodbe eshsetthdiatvagsima Indieohangeadan e
conprising colored fibers. If an internedi ate sheet having a col or
anal ogoud 0 sieffectovelyemvncesled drithtadifediom odpmeastrusaldbipodedamareat h
the topsheet, the hue and value of the entire absorbent article can be
easi |y adj ust umedbatéby hotiveduatchhebbegiasnipgadfumérdtidatbomn opti nmal
degree within the range of 5. 7 to 9 . 3 . For exanple, when the val ue of
t he topsheet al one Acchrdihg,tohe fatse aspect avf nblie prfesémt t Dpsdeeionmnd
the internedi ate sheet can be made darker than that of the topsheet al one
wi t hi n t he abblvereeht i mredidedge.cADEd ebslorbeniie actncdel &bi betatiodcied
vagi nal di scharge absorbed in the absorbent article can be enhanced. on the
ot her hand, stacm tinmeiodideurf aoe underigeralendr hehchangi tn ediay withbthe
color, a small anmount of nenstrual bl ood adhered to the topsheet can be
made not iléeabhdrtidlep in this case, the colored fibers of the internediate
sheet 25 may be at |east one kind of fibers that are selected from
synthetic resin fibths,alssoirbeyntdmeticld iHmrinqmd bodyesarfince fobefacimg
contain a coloring agent. Alternatively, the a

the skin of a wearer and a garment surface for facing the inner

side of the undergarment, the absorbent article comprising a
topsheet appearing on the body surface, the topsheet being a
20 nonwoven fabric formed of only colored fibers that are at least
one kind of fibers selected from synthetic resin fibers,
.

semi-synthetic fibers and regenerated fibers, wherein
when measured for the body surface of the absorbent

article, a Munsell value is in a range of 5.7 to 9.3.
25 According to a second aspect of the present invention,

there is provided a colored absorbent article to be attached

to an inner side of an undergarment matching in color with the



+ 12 colored fibers of the internediate sheet may be at |east one kind of
fibers that are selected fromsynthetic resin fibers, sem-synthetic fibers
and regenerated fibers and have a coloring agent applied thereon by
printing or the like. 5 Wen a sheet of ungalored f fibers is provided
beneath the topsheet, the topsheet preferably has a basis weight of 25 to
75 g/n2. If the basis weight of the colored topsheet is set wthin the
above- nention%ﬂt%%h%e, t he val ue of the body surface can be easily set
within the range of 5.7 to 9.3 even when the 10 sheet of uncol ored fibers,
such as an absor berthe phgoxrhent jartdale havipgyangodynansfage Eor okaging
natural fibers, is present beneath the topsheet. Wen a sheet of uncol ored
fibers is pr ovhe ek ireadat vaaren apdhd garment AurEacerfeyifacinnshe innrr
topsheet and the internediate preferably have a total basis 15 weight of 25
to 75 g/ n2. \hide mbditedndergamment.f &be sbsohbenspshtéclel comprisgse! |
value is preferably in a range of 5.7 to 9.3. If the value of the topsheet
al one is Set wpsheet happdawiagen ithedaodyngarfake,viheetopshiketbbeing a
surface of the entire absorbent 20 article can be easily set within the
range of 5.7 tolor&d $Fynthetnpl eesinesheéta wshereibeneath the topsheet has
a val ue outside the above-nentioned range, the value of the body surface
can be set within twirembmneasnenti dioad thengeody &ucfaaei of ttle balsssrhentght
of the topsheet or providing the colored internediate 25 sheet beneath the
t opsheet. As amtibbep deMunsbdl weleenaboim, at hengbsofbBn? aot PeBe of the
present invention is suitable for use as a panty |iner 1J - 13 for
absor bi ng vagi nal dicctrdirg BRl £FtDESTRASTCON CF TiE DRAFENGSI Thenpiasent
invention will be understood nore fully from5 the detail ed description
gi ven herldi nathereais prowidéd acedmpamy iabgodbanitngstdicleheopbef attached
enbodi nent of the present invention, which, however, should not be taken to
be limtativetoan Hianerentieonf druundesgarmeatphahahing imaalmdewsthndiheg
only. 10 In the drawings: Fig. 1 is a perspective view showi ng a panty
| i ner accordiagtiole,first enbodi ment of the present invention; Fig. 2 is a
sectional view taken along line II-TlI of Fig. 1; 15 Fig. 3 is a perspective
vi ew showi ng a pantyhe¢iaesorkent dirgicle dhasioona bodydsmedacef fohnef ac Esgnt
invention; and Fig. 4 is a half-sectional view taken along line IV IV of
Fig. 3. 20 DESORISKIONIOr wieds RERAERRER EvBADSNENE cEhfoprisseing itheehnnen
wi || be discussed hereinafter in

15 side of the undergarment, the absorbent article comprising a

topsheet appearing on the body surface, the topsheet being a
composite of a nonwoven fabric and a colored synthetic resin
sheet, the nonwoven fabric being formed of only colored fibers
that are at least one kind of fibers selected from synthetic
20 resin fibers, semi~synthetic fibers and regenerated fibers,
wherein
when measured for the body surface of the absorbent
article, a Munsell value is in a range of 5.7 to 9.3.
In the present invention, because the topsheet is a
25 nonwoven fabric formed of only colored fibers that are at least
one kind of fibers selected from synthetic resin fibers,

semi-synthetic fibers and regenerated fibers, a colored



detail in terns of the preferred enbodi nents according to the present
invention with reference to the acconpanying drawings . In the follow ng
description, numerous specific details are 25 set forth in order to provide
a thorough understanding of the present inyention. It wll be obvious,
however, to those skilled in the art that the present invention may be
practi ced 1J - 14 without these specific details. In other instance,

wel | -known stFYRERREEC aFESABt SRRty | AT det Samhipafien therssfd anrRksary
obscurity of the present invention. Fig. 1 is a perspective view show ng a
panty |iner 13RRe&ringAnHde Bedyr EéﬁfaﬁﬁtQElfél%@&?PG'h?@tt ariigilesgan be
enbodi rent of the present invention; and Fig. 2 is a sectional view of the
panty |iner Imadgamiforky | ilmeafditioss Fhe valueief shet podyneurfage qanys.

1 and 2 is a thin absorbent article, which is to be worn by wonmen while

bei ng attachebetmade wnifonmrwithinothe tangehopobt 7V ohooP .3m Uhkeretorent
(e. g., panties ) for absorbing body fluids such as vagi nal discharge. As
used hereiSn, vaginalndischaygealadherddirige thebeody surfasenbk ahsanbedfin
fluid that flows out of the vagina each day, carrying out old cells that
have |ined t htheagbhsarbdnt sadt scharecomed Slessiardlyiceable prpnovikgingtan
shoul d be noted that the absorbent article and conponents thereof have two
surfaces, of ektehlent saphaealbbillity i mfendedyimalbe diiscarget owaréheme
crotch of a wearer is called " body surface,” while the other surface that
is on the opposnstresatieonsbepinsedurigey weat ,sonfdue'othe20h@nd , ppengtiaakr 1
is suitable for use with an undergarnent that nmatches in color wth the
panty |iner lbldodcidieredridsthe pady \surfieere drodbsorioédrin hhe aksorbent
anal ogous, simlar or identical to that of an undergarnent is to be chosen
for use. IThe grtioleoctam hanrdmgrecoghiimbdatalgwedoathbeathef beginheng@5
side of a body surface 40 of the panty liner 1. The term" col ored" as used
herei n ref ersofomaenstatetiherean bel senseleint haneakiyesitaggi.vebhts, abhe

obj ect. Therefore, the concept of - 15 coloring does not include a state
where an obj eabsosbentoartiivhet ésoahytablhe fowhuse psgaesubstithbel f&r.aThe
panty liner 1 is to be used as a substitute for a crotch portion of an
under gar rent orotnhepechbthgeabfeanrenhdargapoent oor odn aexcharggabhentrofoh
such uses, the panty liner 1 is of thin type of which the thickness is
preferably inpohtipamyk anfudebgarment 5 Morewrex piéfan absprbenthart dabe of
0.5 Mmto 3.5 nm The weight of the panty liner 1 is in the range of 0.5 g
to 4 g, prYefehablingi a adi®nr angdogbul. 6 sinid & o hbat db apr ehdenphymentt he
range of 1 gto 2 g. If the thickness and the weight are greater than the
above- nment i onéd uppwmen i ainds, warmeartdre t abdorbenteairt il e sdestoniasy less
wrong Wi th an undergarnment when such a heavy or thick panty liner is used
as a substitunetficeahlerdicia pratenattached uhdeagamedith pdriion heff the

| ess than the above-nentioned lower limts, on the other hand, since the
absor ption capadergashensganalf dilke ahgprkent aytoicldediseasedntegnedr part
tends to be afraid that vaginal discharge may not be absorbed by the panty
liner. In addPfi §he Frotshdpprtdont to manufacture such an excessively thin
panty 20 liner. In order that the panty liner 1 attached to a crotch
portion &0 an under henepiored Hibers tmay e fiibensegoatajmingf epdorivgch
portion of the undergarnent, the maxi num | ongitudinal di mension between
front and reaRd9end @I—ig@sb@fs theer 178y pageyoringradent applird thegeasr. 78ham
to 200 mm preferably in the range of 90 mMmmto 170 mm nost preferably in
the range of $POthetie 156 immiiperse bhAesemingyntheticarfsiherse amdekbeon

regenerated fibers can contain a coloring agent. 1In addition,
since the synthetic resin fibers, the semi-synthetic fibers
25 and the regenerated fibers have a smooth fiber surface, a
coloring agent can be uniformly applied to the fiber surface.

Therefore, the topsheet can be uniformly colored, and the color



- 16 , between left and right side edges at a |ocation along or near a
transversely extending centerline of the panty liner 1 (where the w dth of
the panty |liner becones the smallest if it is of an hourglass shape, as
shown in Fig. 1) is preferably in the 5_ragge of 30 nmto 80 nm nore
preferably in the range of 40 mrmto 60 nmm nost preferably in the range of
45 mmto 55 mm Wthin the above-nentioned range, the panty liner 1 can
cover the di sedrrkengtpailiszéprhbetweepadiftfenent erodueets: s body wit hout
projecting froma crotch portion of an undergarnent. 10 The entire panty
liner 1 preferably Exanpleérefytise iddimsad fsymier io Bo0imphdde Gelwle
stiffness is nore preferably from30 to 250 ngy, nost preferably from50 to
200 ng. |f itaifdilgrestefadtared fieomEosprtbat iomes imppentadiming atdwel qrairtg
liner 1 attached to the crotch portion of the undergarnment nmay possibly be
felt 15 stiffadpgnt awdrmrocddsed tics hawes ltilgadidt pasabgeechotas| caaikt-alike
limt, the panty liner may possibly be tw sted or displaced when the crotch
portion ofs t heheet alagarfantiures fedmaregnthétid resihasentdminida coloring
above-nentioned lower limt, noreover, the panty liner 1 becones too soft
to manuf act urgger® then&iel eplatilbngsyargeciirREsepazsayey dolegeamy el by
using a Gurley flexibility tester: Type 311 manufactured by YASUDA SEI K
SEl SAKUSHO LTEvamé@orisich t ghelee nmanatastuzedediromt lae sgatRetitt séwin d
be noted that neasurenment is perfornmed using a test sanple having a width
of 25.4 mm 26oRt&igingl b dwIveMen hgbhtC @PPRAVE Qntihiednadetsd feeEL«l0
of the panty liner 1 as in the follow ng enbodinent. In this case, the
surface textutRrbegnwhisnallagaud can hrisf tHRernatlitvelimt afliedl coloté®
undergarnment. The panty liner 1 of Fig. 1 has right and left side edges 2
and 3 extigndi 8gnthe@itopgsindinaét dhapChe0d §ynthéetti peginndilimothatnis
rear end edges 4 and 5 extending in a transverse 5 direction (Y-direction).
The right andcbatédsiwiehedgeslbr ihdir £gémyapyl Er@nwad.andnt hanyf rexe anal
rear end edges 4, 5 are outwardly curved, so that the panty liner 1 is of
an hour gl ass stiapRe@scviewefl §hestabarebeAgisghawa ufifbgm dolbbke panty
liner 1 is of a lamnated 10 structure having four sheets: a
| i qui d-i nper meabl e bagksbebirly; wWhRepbsehbentosbeed 1Pibaisl oaréhefibers
backsheet 11 and having an ability to absorb and retain liquid; a
| i qui d- per reabbatahhehgedi abtoshfrgt adéntaafldobhéheodbsed bephtsbeet #dsiand
a liquid-perneable topsheet 14 laid on the internedi ate sheet 15 13. As
vi ewed fri®dm abheetr ibea makgiesic Mesihe ians eoneatindhgets ¢dlokhiag agent,
i nternedi ate sheet 13 and the topsheet 14 are

hue and value of the colored sheet can be easily adjusted

depending on the amount and kind of coloring agent to be
contained in the synthetic resin. In addition, since the
contained coloring agent never drops from the sheet, it is safe

20 for the human body and can be prevented from adhering to an
undergarment. Since the absorbent article is less noticeable
when attached to an undergarment, the undergarment may possibly
be washed together with the absorbent article. However, since
the contained coloring agent never drops from the sheet even

25 when the absorbent article is washed by mistake, the
undergarment can be prevented from staining.

In the case where the topsheet is composed of the nonwoven



pf the same shape and size as the panty liner 1, so that right and left
side edges and front and rear end edges of the 20 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, thejgbsorbent sheet 12, the

i nternedi ate sheet 13 and the topsheet 14 are stacked, the panty liner 1 is
formed with a round seal 20 extending continuously 25 along but inwardly
spaced 1 to 4falripdarmedeftorly cgloradiéibaye and thieecobored synthefyec 3 |
the front end edge 4 and the rear end edge 5. This round seal 20 has a

wi dt h of abouregineh®etmonly akgentstel pontiae dfothe shopsheesmay berfaarmed
toget her under pressure using a hot-nelt type adhesive or the like. On a
gar nent surf afromftheaohaokenefabtic drntbisddespaphiors of phier topsheet maye
sensitive adhesive layers 15, 15 equally 5 space apart froma

| ongi t udi nal | yeetbemddndromnttdel isynthe®iaf ndsipastiget i n@onverkelghovirhe n
Fig. 2, a release paper 16 is adhered to a garnent surface of the pressure
sensi ti ve 5adhesnveal gyersidd, mdp be Tormede lfeanethapeynibet $cpees &n shest t he
pressure sensitive adhesive layers 15, 15 by a wearer of the panty liner 10
1 to expose tardptlesHide porsiioneemaghiesi fitrneay droml bhelhonwbean fdier panty
liner 1 is adhered by applying the pressure sensitive adhesive |ayers 15,
15 to an innertsisleabdo pagDilsie pwr usen aoflaminakeedgat hemonwduen faier pant y
liner 1 is used as a part of (substitute for) a crotch portion of an
under gar ment . and fHesBPWbhebiki gesin sheetopsheet 14 is forned with liquid
passage holes 14a that are dotted over a region having a constant wdth W
and ext endi ng al ongeéheatrntpel itupshdatoyeitt ie gisgiblengbh provilie an
topsheet 14 . The region having the liquid passage holes 14a is called "
central lloqui §inpegmegeategimet3Ohat i30a monwoeretefilsad c tofiprd siassegboredi on
30, the liquid passage holes 14a are regularly arranged. Each liquid
passage hol e fibers.ofIf & rintearmedibpee soddt shdwhyy tadsbdr panghodyuand a
transverse pitch Px of the liquid passage holes 14a are in the range of 2
to 5 nm An ogéemnibgrdmaiaeatiohlttethatwfotRe toashagt holdd shédsddsbeameath0. 5
to 3 Mmon a plane flush with the body surface of the topsheet 14. The area
rati o of the thquishglasstagehkohes ahdavadué e captemtite gbisd rpantaget tepeon
- 19 30is in the range of 8 to 20~. The wwdth W of the central liquid
passage regi ooaidbe pashilghad Nestediusd fiassape Vol es chdcbealeasiliyf ad fhyted
distributed is preferably in the range of 10 to 30 mMm Wthin the 5

above- nents oned araopeimabedeg@egienai tiopethag afgeao sareto 8an . beFeeekamply,
covered with the central |iquid passage region 30, so that body fluids such
as vagi nal di ehbar ghecaaltie ¢e£cCiche abpstiadty dlprichd scbrtighlt | thei dapassage
region 30. These |liquid passage holes 14a can be fornmed by subjecting 10

t he topsheet a4laminatecofidbliy togdteestcalndriheedintetinedibite sheet can be

made darker than that of the topsheet alone within the
above-mentioned range. As a result, the concealability of
20 vaginal discharge absorbed in the absorbent article can be
enhanced. On the other hand, since the body surface of the
absorbent article has a subtle color, a small amount of
menstrual blood adhered to the topsheet can be made noticeable.
Also in this case, the colored fibers of the intermediate sheet
25 may be at least one kind of fibers that are selected from
synthetic resin fibers, semi-synthetic fibers and regenerated

fibers and contain a coloring agent. Alternatively, the



| iquid passage hol es 14a thus formed, the texture of the body surface 40 of
the panty liner 1 becones anal ogous to that of a crotch portion of a
undergarnment, so that the panty liner 1 can be felt as an integral part of
the crotch portion of the 15 undergarmsgt1 In an alternative, the topsheet
14 may be corrugated ( simlar to the inte?nediate sheet 13 that will be
described in detail later) in a secondary nechani cal process. |In another

al ternative, chkortepshideers 4o hihebdntiernediassegheethnay bel at geeartrtsare of
recesses . Such a corrugated topsheet 20 14 is suitable for use as a
substitute fdtird arbtfdberesr thah afe aellewtsrd)jfmoansybebetise résimrf ijrens de
not only a soft feel to the touch but al so an appearance anal ogous to that
of cloth. Befsemissypeic¢eict dibets aanécustnermedthnf tberpr caebEshhoe a
corrugation, etc., the thickness of the topsheet 14 is 25 preferably in the
range of 0.0%céDoZimgn agene Ppelbeabtersohhpyrpnget bhglod the 11 hke. nost
preferably in the range of 0.23 to 0.5 mm The bendi ng resi stance of the

topsheet $4 al one wngen a shét FEaNTAD el Eebergans rvviiletr BEhBaEh (e
cantil ever method) of JI'S (Japanese Industrial Standard) L-1096, 6.19.1

(1990) is preiopsthbyt pattad shedtepreltbzabdy HHE AW I icdight! ¥regsalo to
or less than 80 nm nost preferably equal to or less than 5 75 mMmm On the

other hand, i1s §ower kkmhel BafifMvel§nt herbeREi 816 £EH StSPERedt i) gxeess
of the above-nentioned range, the panty liner 1 will be felt too hard to be

a substitute {Péndn ¥he §PoPELAERDiOhed@TaHHES HRBRMue b thebBaPH Eface
resistance is in the above-nentioned range, on the other hand, the panty 10

liner 1 can beahald ca%idly sBtegithiRde Hamye b@t 617066 t9. 9N eQkndRhen the
undergarnent. The internedi ate sheet 13 is corrugated to have ribs and

val I eys axt enghaét i of i d1018id ¥dibedls , dsteht 48Man HrUdlts shedtVehheyss are
arranged such that a peak-to-peak distance 15 between adjacent ribs is

about 1 to 3 wHitdher hlvalkresmaiert ] cdldId8elat it L] ML $BesFedant
i.e. , a distance between the garnment surface of the i nter nedi at e sheet 13

at a |l ocationpgheseht BReb@bbatel. t WReWakl @heed &f Nifdlc¥dd V¢ idketdeis
absorbent sheet 12 and the body surface of the internediate sheet 13 at 20

a location FOvided NaSaOh tiHe tbpBheditCahd €ROtidfertiddi dtheshepsheetie 14
) is fromO. to 1.5 mm If the internedi ate sheet 13 is thus corrugated,

the panty |ingspdheat anha@vtHe @antethed€gteVpeBr¥BABly! Rat8€apestyl | haeis 1,
the topsheet 14 forns the body 25 surface 40. Body fluid such as vagi nal

di schar gasgi veaigntt be pedyosusfgem® 40 and coll ected by the topsheet 14
mai nly passes through the |iquid passage hol es 14a and then perneates and
- 21 passes throughhéfemédser 8B &t Ed18RIr flabe BRUthel RopBadptf hubfle] sa
absorbed and retained by the absorbent sheet 12. The body fluid such as
vagi nal di schaiggedbsesbed b preferdlad; in Gheaagsoobent7 steart. 312 I the

bl ocked by the |iquid-inperneable 5 backsheet 11 so as not to |eak out to
an under gar nepadluéso¥ it dopshiddthalshdeiofséthavitadin suef abevdOmehbtopedt y
liner 1 has a color other than white. This color may be pink, |ight blue,
bei ge or the rakge,t!bAé @satuarnst agm hodt Burfacy ofdehkl eakike absorbehnbat
generally suit wonen's taste about 10 undergarnent, so that a wearer can
choose o t hattiral ehesnibe @asdlywskh @bt hifetlgamasirie obfit Bnvledb ©a 3he Rorn .
When neasured for one surface of the topsheet 14 alone, a Miunsell value is
in the range ekahplel, Gc¥eBifAl sheabdensaaditid topshidet msln vwinfeaoatd4def
the finished 15 panty liner 1 in a dry state where no body fluid such as
vagi nal di schahgeabsvgimentibaedt pange Milsel valind wef ithd bodye snziigeeotah. 7
to 9.3. In the enbodi nent shown, although the body surface 40 is partially
processed to bewet kdthdmnt tihé aboyéi-theprisagsl reggenbyidndPedsihgche bhstihe
i quid passage hol es 14a, both the value of the topsheet 14 al one and the
val ue of the wetighkedfpehéytopsigdetl @ rovidithg ange collored tat8rmetnabet h
the central liquid passage region 30 and the renai ning regions of the body
surface 43 AkReetnbeheathseneheopshleett.opsheet 14 is corrugated to

As has been described hereinabove, the absorbent article

of the present invention is suitable for use as a panty liner



25 have ribs and valleys or pin-enbossed to have a |arge nunber of

recesses, val ues neasured for the corrugated region and t he pin-enbossed
region are in the above-nentioned range. - In the case where the
Munsel | val ue neasured for the body surfagg of the panty liner 1 is in the
range of 5.7 to 9.3, as set forth above, ere is little difference between
the value of the topsheet 14 before adhesion of body fluid and a value 5 of
vagi nal di schioreaksi ng twvaginakrdistharge hr ough t he topsheet 14.
Therefore, the col or of vagi nal di scharge beconmes obscure. |If nenstruation
occurs during wear of the panty liner 1, on the other hand, since the

di fference between the value of the topsheet 14 before adhesi on of body
fluid and a \BRIEF IBESCRI®TIEON uaF THED@RAWIWESd to or perneating through
the topsheet 14 is |large, the nenstrual blood can be recognized

i mredi at el y. Thus, Bhéeeesagitnghvensibonngd ladkelwdei otoddd noaes fedly 18rom
appearing on the body surface 40 of the panty liner 1 is less noticeable, a
stai n on Bhe tipsly detafided 4Qesiripeipanigiven | heeeihabeeomemd egdom the
noti ceabl e during a period other than nenstruation. On the other hand, a
smal | amount gdc nyikg Brasdnaghaiedihe pieficrrsdieeénidd casneasitl Veioe
recogni zed. In addition, since the value neasured for the body surface 40

of the f flnlﬁf@@eﬂ@“ﬁﬂvéﬂﬂﬂfnﬂ- vhidie, WW”Q ed, 'shvulEedotmBansaRefit 86 o0
where all the sheets of the panty Ii ner are lamnated as shown in Figs .

1 and 2 ) is piRPradivéecabartfe @ﬁbé@ﬂf@nraw@ ardi el ExgRlaaaa ordsaided
by the absorbent sheet 12 via the internedi ate sheet 13 can be conceal ed,

whil e even neggdérstakd PRg aﬁy%ng reached to the internedi ate sheet 13 or
the 25 absorbent sheet 12 can be nmade noticeable. The val ue of the body
surface 4@ of the fimisheddpPawing é;ner 1 can be adjusted within the

above- nenti oned range by - 23 using the topsheet 14 colored to have a
predeterm ned val uerggd by iGhopspagspacBRPeOMilcd esBd@Ehg CanNtPaialy Oliner
beneath the topsheet 14. In the panty liner 1 constructed as shown in Figs.
1 and 5 2, thgcéopahrgttddaanirsbeenbblinetabe theeprédenteifiObatedn;but

t he absorbent sheet 12 is uncolored (i.e., the absorbent sheet 12 is whi t e
or has a natural corpg. of ibi HeeBionRievias tditen alangdashe Meighb fofiq.
stack of the colored topsheet 14 and the colored internedi ate sheet 13 is
slightly 10 inpgreased or the basis weight of the topsheet 14 is increased
wi thout providing the intermediate sheet 13 , the value of the body surface
40 of thasinished paglyslineralperkbebeivefl teitew OsRolOMEr adquiesy andnende
darker than the value of the topsheet 14 alone. Therefore, the topsheet 14
itself can beasBdéedihqgred at s¥€biduniid Bienthidlfeth8epfédemhatvieattiynl;i apa 1
can be nmade slightly darker. In this case, the effect of concealing vaginal
di scharge or urine pegieatiggat hadfesecltd onatlerniray aigkehegiond hiwet be-
absorbent sheet 12 can be enhanced. Here, nenstrual bl ood perneating inside
can be nade novi 6€ablig.byg.20 setting the value of the finished panty |iner
1 wthin the above-nentioned range, as set forth above, and furthernore,
because the topsheet 14 is relatively brighter, nmenstrual bl ood adhered to
t he topsheet 14 can be nmade nore noticeable. Therefore, the beginning of
menstruat2aon DESCREPTEONedFi THERNPREFERREP EMBOPIMBSITt he topsheet 14 is made
thi nner without providing the internediate sheet 13 or the total basis

wei ght of the topshEkRé pres@dt invention will be discussed hereinafter in

detail in terms of the preferred embodiments according to the
present invention with reference to the accompanying drawings.
In the following description, numerous specific details are
25 set forth in order to provide a thorough understanding of the
present invention. It will be obvious, however, to those

skilled in the art that the present invention may be practiced



14 and the internedi ate sheet 13 is slightly decreased, on the other hand,
the underlying absorbent sheet 12 that is white or has a natural col or of
fi bers can be seen nore easily through the topsheet 14. In this case, by
setting the value of the 5 topsheet 14 to Qe_slightly darker within the
above- nentioned preferred range, the valué of the body surface 40 of the f
finished panty liner 1 can be adjusted to be brighter within the

above- nent i orettharyshese speeific detadilsal Thsdiwménathpced wed lotknown
perneating through the topsheet 14 can be nade |l ess 10 noticeable, while
menstrual bl oedrabsordsedrieyndthehalnoibdetaiheat otdetaro heoiddmmatess=aty e.
Thus, hue and val ue of the topsheet 14 al one and hue and val ue of the

fini shed pantgbscuecity cfintlhe présérnarinyeseioby setting value of the
topsheet 14 alone within the above 15 nentioned range, decidi ng whether or
not one or nore intEiged diseaspeespedBivie! vide difRéindd) Eahitpglih@rbms@
wei ght of the topsheet 14 or the total basis weight of the topsheet 14 and
the intermediateobheed diSsoriiédtt deet tb1g A FEIn@rtad £ e tinshisddimeht

sheet such as the absorbent sheet 12 will be 20 colored other than white.

Since a stai nosughe asrad@ntal neeseGH geadd t1g. PANMY 4 i gedtionsl |\essw of
noti ceabl e and the beginning of nenstruation can be sensed by a wearer in

an early stagehe dpaeey elifeP I ePARER dbénganinel 1ner1lopifhga ganitary
napkin in an early stage after 25 the beginning of nenstruation. Therefore,

nenstrual bl ood canrthe widgetimidy PAvenlyad firapubei s §i vein tabdddiant y
liner 1 in an anpbunt in excess of the absorption and retention capacity -

25 of the pagtyiti@prwhlich GakitddbeUhoPh by woltth Rhallel Baing dP€eEHad NEnt
and so on. As used herein, the " Mnsell color systent refers to the

Renot at i am Migs el AnSy Sé £de t Bt a | SrdHieh G OF i SR et Fak Al P Pa SHSHEN @.rf.a,t ed
by Albert H Minsell and then revised by the Colorinmetric Conmttee of the
Optical Soci epyn®fed\EIdit AbsOFHANYG BEAYOF L hEd MY lasCOLEEn8YSABSRh &Sl 1S

expressed by three attributes Hue, Value, and Chroma. The " Hue" neans the

attribute of Aoh@edhéedifprtHretéprnd viadinke §PSchabge of ré8ekbofd a dlalihe
Munsel | color system red ( R, yellow( Y ) , green (G, blue (B), and
purple (P) argmsehedredlasdftivet Flowe he dwehe iNgldaam 6ag¢, (ddryin
green-yel l ow (GY), blue-green (BG, purple-blue (PB), and red-purple (éﬁ)
are arranged dlterehetoeErs asdt mv@thrd&ﬁlt@@vag%a.l nThD&s@isENabyesis 15
degree of each hue is expressed in equally spaced relation such that the
nmexi num degr e@s @4l PRA1Ldue orsSmifky Thert s¥ahud baadssed hat thiebakbsoBhent

vi sual sensation which can express the nagnitude of |um nous reflectance
(refl ectance aftihcleRTtomPonkedftbNeBsreopthaie ehbeshrsatéaref Whitheone
Munsel | color system 20 the value is expressed in equally spaced relation
such that bl askrtheé €igat comirieaidedhsobe dightted @odagddwBhbectbathcen
conpletely reflect light is 10. The " Chroma" neans sharpness of color. In
the Minsel | calweapystbsncalhedMibolyC@udifaice,? awHilbBetRenBthénl syiface
increases in equally spaced relation 25 as the sharpness increases. As used
herein, the "thatl dgovs theobppoeite aidange oalhua@ W ddumeht degr ease For
exanpl e, an anal ogous color with - 26 respect to 5B is in the range of
10B to | @G On t heTlé pantiyahinet Neis ssiitdalbdle £6r as'e Wdh infu fidegga bhiefitie
within 2 . 5 degrees . For exanple, a simlar color with respect to 5YRis
in the range thaf.mattHes Arb¥Blol Wieh tisd panaydltheenh. can behdetwordspd
by using a nmeasuring device. In the present invention, hue, value and
chroma are dehepanngd liynersi hgoé eolawlioret eiat CRs 3QMh logouisgCtaineidl &y or

M NOLTA Co., Ltd. In the panty liner 1 of this enbodinent, not only the 10
t opsheet 14 apdehbécabtes nHditaior aheahdédgarfefitl Ds eth Balichalsem Fbe use.
backsheet 11 is colored to have an anal ogous or simlar color to that of
the topsheet tHe divémedianksimebeltetsgiokedess twidiad AN l@aaitogeom Ohe
simlar color (preferably an identical color) to that of the 15 topsheet
14, bot h 25he bodg siir hatwANGUNEagar sBnbfsuhbagpandly thmg@anty |THertérman
match in color with an undergarnment. \Wen attached to a crotch portion of
t he under gar mrendolétedef asausdddepainyréfaes th satdwolvhkeirkea @dlidit 6ghér
part of the crotch portion of the undergarnent. In addition, even if a part

of than white is given to an object. Therefore, the concept of



20 the panty liner 1 projects fromthe crotch portion, it is |less

noti ceable that the panty liner 1 is worn. In order to set the value of the
body surface 40 of the finished panty liner 1 within the range of 5.7 to
9.3, hue for pink type is preferably set g the range of 5RP to 5R hue for
25 light blue type is preferably set in thé range of 5BG to 10H, and hue
for beige type is preferably set in the range of 5YRto | OYR (each range is
a cl ockwi se rmg@rfngtcﬂreewm@elilndiueie a stateciwheke) anByb3ecti hg ¢nilsred

wi thin the above-nentioned ranges, values can be easily set within the
range of 5.7 wbite3onIpewithsheehittd phgmenht onttheetikeée sheet 13 may be
formed of spunbonded nonwoven fabric. For the topsheet 14, use 5 nay be
made of spunbonded Thevparty f hbner robsitoilg wiedcdoredswyst hiedte fa@asia
fibers. For the internedi ate sheet 13, use may be nade of spunbonded
nonwoven f abrerotohspsttignodf oanconpergangenvdl or ean Sexdliengealil dersotdine
colored synthetic resin fibers may be forned by nelt 10 extruding a m xture
of a pell & opoatigntdtdrs uneleirgasuehtas porypicpissre, td paang diner 1
mast er bat ch conprising a coloring agent and a synthetic resin such as

pol ypropyl eneisestnthfAs Bypesoftwhsynt bRéi €hickness i bersrepetabIy nin titee

col oring agent can be obtai ned, and spunbonded nonwoven fabric having both
15 sheet surfaafgeudf feOra8 Yot tloobefimg afiobe prsrd 1y ech fthemrhhgesyptded i c
resin fibers thus colored. Nonwoven fabric using the colored synthetic
resin fibers mRotd B /POmmRe ThE weilghe sPwheopdadynpiveren falihi €hebrdndg@y
be ot her kinds of nonwoven fabric such as spunl aced nonwoven fabric. 20

ot her exanpl es£ob.5qj @oed ¢, fgreFerdlly fiar théardrive EVQYSNg fiabr3i g, ifsdwide
pol yet hyl ene resin fibers containing a coloring agent, polyethylene

t er epht haltat epregepablheis ROt LaANGETR QA Ad Y gAJeNE, tEeNthsyRhEEE 1 £nd
fibers such as acetate containing a coloring agent and regenerated fi bers
such as rayontBe wenglet rireg g@e@@le@r'tﬂgnatgeéltabokz@-mn&Jitoe{etaﬁthar BigDLOf i ng
agent may be adhered to the surface of a finished nonwoven fabric by
printing so thatwddiersyoehesi ao esedlf idieits, seesth syt et i wrong 28.thf iders
or regenerated fibers have the coloring agent thereon. Uniformcoloring
that is inposahlibegapmentuwhbnf 586hSachBabg 6£athi€R pantPel inéibessused
containing a coloring agent . In addition, synthetic resin ffibers,

sem - synt heti asf a bailss @ithte rRgeaecabednl poet sonms e ninhaeegadhenhot If
fibrillated can be uniformy colored even by printing, wherein uniformty
and stabils tythtyt heeglees thhArthécabupermentionsat Uorkrf 1 baliss ¢oahetchai th
a coloring agent. Thus, the color given to the individual fibers can be
stabilized, asdhebehamdulstineg theWbesTrphtl dmbapactey s £ Viadgd nialed sydhdede C
resin fibers, the semsynthetic fibers, the regenerated fibers or

conbi nati ons ahdreofor aledreqyen/cnt @dakeentbridsto e afraridy thalkovadinker e,
at | east one of the topsheet 14 and the internedi ate sheet 13 may be of a
mul ti-layer stischarge mdyeneitnbé absoabaavby the pahtyckiney. banpaddisioy,

t her mal - bonded toget her or bonded together through an adhesive. In this
case, one |ayét isrdisficult e maacEacsulbedyushyahexraseivalsn thdlr panty
conprising colored fibers; the other layer for facing an undergarnent may
be fornme®®f ddeekored fibers. In an alternative, three 20 nonwoven fabrics
may be joi ned together as set forth above into a nmulti-layer structure,
wherein two outer | @pepsdery thatndameopamtiyaldrimes congttsdemed cod oaedrbtokr s;
an internedi ate sheet may be forned of uncolored fibers. In an alternative,
t he topsheet pértapnbeffanmmidéygamhént caxtbaidield 4 ikenhhetintegesilnpauth
as pol yethyl ene resin or polypropylene resin mxed with a masterbatch
contai ni ng a odl otheg cagert | pbotionolaf edheynimdergarment, f ithg magimum

longitudinal dimension between front and rear end edges of the
25 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



: 29 ,processing the colored synthetic resin filmto have apertures. Al so
inthis synthetic resin filmcontaining the coloring agent, uniform
coloring can be achi eved and the given color can be stably retained. The
synthetic resin containing a coloring 5 agent may be formed into a net-like
sheet having relatively large liquid passadge holes or into a foanmed resin
sheet having interconnected cells through which liquid can pass. In the
case where theetpeenukeft syt méghd sédenefigémar a Aecadtion kéonbeer neamsed
for the topsheet 14, since the color of the 10 underlying sheet can be

easi |y seen tanmagisversedyeektierding deretdrlginedopadsapenhyl knem 1codhoer e
internmedi ate sheet is preferably di sposed beneath the topsheet 14. Here,

al t hough nonwohernwidibh icf ithespanall diher béeohepsiteetsmbd leatadseithes of
surface texture becones anal ogous to that of cloth of an 15 undergarnent,
the syntheti cahehblirg§lass adhpde fietsHowee ighedlg.allgoiBagee a8ragyaningehe n
that they can be manufactured at a | ow cost and durability of the body
surface 4G Caﬁab?el BEr oSkl tblege, mh| méral sPePessbY €if ochei Fahde ol av ed
apertured resin filmor the net-like sheet to the nonwoven fabric of the
colored 20 fim@reo060)mmh) fdx PN hBBFiih fulenrange BENwevVAR £abss quef
uncolored fibers. It is, of course, possible to apply a coloring agent to a
surface of a fidhsheehs WBdRiinerteidned idafigey, Phenbamey 1kt NheBaRrasess it
to have apertures. 25 Here, printing of the nonwoven fabric or the
synthetic restRef 4iBtABYgRAgPRAKEEMRG MY afleeREtAINIgE R ek e VNG @y
printing, ink jet printing or the like. Amng them nopst - 30 preferred
is flexographiyy§tRblut pPEjeBELAYSEroR £'dMtch pIIrtddhn bE HAcEhaélexeRérphi C
printing is remarkably safe for the human body. Here, since gravure
printing jteends to apReentah@Epl £ i19Merol PQ%@!QBlSr&kHé 8 RUTrISss0ifthass
uniformand 5 stable printing is difficult. On the other hand, since .

f1 exographi c pkbfiti 8ol FoPRGT O fRE GiirikyNS01PYEEs § 3l h6r & pricdeirabliyl frémi d
on a drum no large tension'is given to nonwoven fabric or resin film so
that it is poggitd @sbadp! mBs¥ griecdrdbW Ehemts ot & RloacRFENtL £ PEiik §hdater
techni ques other than 10 fl exographic printing and gravure printing are not

suitabl e for ¥R&s tHOABEVEOReAt ohedtpidr Didl ¢ edle patlgn1naavOVEDL hahed C
or resin filmis colored by printing, it is preferred to choose a highly

safe ink suchtastkdiddtdppdricabn JhaHOpaaReyatheiRymay S50 B1F Bedf byt

conbi ning the 15 col ored nonwoven fabric and the colored synthetic resin

sheet. Fos exgiRlfe. bypaGeedred. partt i €101 eb B e HanEhe &ibole-ish iR red I8Hef r om
t he nonwoven fabric and left and right side portions and front and rear end
portions of tmem&@pshﬁetpaﬂtgayih@rfaayegoaéaanyhaesywibeéHCOEeaispxa@ea.

It is also possible to form 20 the central portion fromthe synthetic resin
sheet and t heyheht thadctb8b8h poEeipArd oftse alttidfarnaatl idNndofeaimednd I1f
portions fromthe nonwoven fabric. In an alternative, the nonwoven fabric
of colored fi her$s MasssHehbant e tadbved-nidit lonwel 1sweraLimdt, o edwledr,ethe
synthetic resin sheet. 25 For the backsheet 11, preferably used is a film
of a col ored punthelliineredi besomsasoolsafed tpompaufpkente.esin. This resin
filmmay be fornmed by nelt extruding a m xture of - 31 a synthetic resin
such as @ yet hyl enghenduglegskellifhesscagpexkpiregsadcbloai nglagemtasnded
synthetic resin such as pol yethylene, as set forth above. The backsheet 11
may be nmade nbysugifgpar Gazbey flexdbhidliity) teyteddi mgpki Biler manufhethirkd 5
to the colored synthetic resin and drawing the resulting filmto have
pores. It is blysYyn$UssSEIL&IISE 15K US BPUTho mteirdilneywe shenonda ] aSthbhed

| am nate of which at | east one | ayer of nonwoven fabric conprises col ored
synthetic resite thdeestert. showhdula bened ddreliat heabatkakeaetid perdprineda
white sheet 10 ( in which any coloring agent other than white is not used )
or a transpar @gtingh@cttest sample having a width of 25.4 mm.

25 Preferably, nonwoven fabric appears on the body surface
40 of the panty liner 1 as in the following embodiment. 1In this

case, the surface texture becomes analogous to that of the



For the absorbent sheet 12, preferably used is spunlaced nonwoven fabric
conprising rayon that is regenerated cellul ose fibers, polyethylene
terephthal ate fibers and pol ypropylene 15 f fibers . In the absorbent sheet
12 , the constituent f fibers are white_or-have natural colors of

i ndi vidual fibers. For the absorbent sheet 12, also usable are an air-laid
nonwoven fabric containing pulp, the air-laid and superabsorbent polyner,
pul p and superaiebidemt pohe findergareent. super absor bent pol ymer sheet. In
t he case where superabsorbent polyner is used, however, nenstrual bl ood
given to the panty Thex@pantymagnesskiofl Fige hihesedidht and dgddr sdde edges
absor bency of superabsorbent polyner. In addition, since the panty liner 1
becones stiff2dardtd extpendimgriera bobgitewdinal Xbirerinoen beX-edinfeet b )y
worn as a substitute for a crotch portion of an undergarnment. In order to
reduce such sand ffness; aswpreabsendeeigerldyand Heoct el iugpdnt agetdmesverdd
sof t - 32 mterials such as pulp, so that the resulting panty |iner
beconmes t Bi ckdinectibepp(vpdirvect fon) a MHestrilghite ahdr lefer side pdgéeson, 3
Furthernore, if detachnent of the panty liner before washing an

under gar ment ase f ivitd B0 cuviesl absiothenfrpatyard feabsoidedgaised ,usesrd or
washi ng, possibly causing trouble in washing. As has been descri bed

her ei nabove, elitw&pdly tditriapsisecthdd the ity adne® beisofoanchowrgraes to
provide the panty liner 1 with a color of predeterm ned hue and value. If
such a col or eshdfesheeviewednppdmciboed.f rom synthetic resin, synthetic
resin fibers, sem-synthetic fibers or regenerated fibers containing a
coloring agent, huensrnshowa Us ¢dg.be,eakel party usiresk dependiftng Damif€ted
amount and kind of coloring agent. In addition, since the coloring agent

t hus addad® hagtiryctispsh®dfing tfemmpanieets:nar 11quidnihpetnbabiafisadkshéde
human body and hardly causes a probl em of changi ng col or of an

under gar ment . 1 Pardn cldsonbentheheete 12opahaedn Ithe e keddeahaat ahd hadisg on
conprise colored regenerated fibers, it is possible to make the panty Iiner
di si nt egr at abhe abilater tandbsogdeanidadia i’ iquidy sa Chsguidbparindabpant y
liner after use is disposed of in a flush toilet, fibers of the

wat er - di si nt egnbéphediabecsheat b3 Uasgeosethenabbbebenatdshbet bpepdegdaded,
t hereby preventing function danage to septic tank and sewage system as wel |
as preventinglilguedpepineablef tepyheetneat Lafd dsetha@Siheermadiabe shest”
bi odegr adabl e" neans that fibers can be broken down within a |iving body or

by bactenisa. ITBe term " water-disintegratable” nmeans that when a sheet is
I

put in - 33 water, constituent fibers of the sheet can be dispersed. In
t he shown enbodi nenas tvhewpdnfyomi abové,i shel basksheetl b, hakengbsoubent
|l ayers ( i. e. , the topsheet 14, the internedi ate sheet 13, the absorbent

sheet 12 and sheebatRshehre idtermedihaceweshebtt bd andsehé topsheebtnldhaned
not be limted thereto, but may be of other structures as |ong as Minsel
val ue of the bbfdyhesdnsr shapet hadf s bhzelhedl ghenpanitynkines 1 n sichéhas&ngigbt
5.7 to 9.3. For exanple, the panty liner may be of three-layer structure
wi t hout provi dndg ltdfe i side mredgase aaltbefrddt bhdt hmeall) éngsledeesldof sthe
formed of a thick material having an ability to absorb and retain |iquid,

t he pant 20 i néndimeydbalobhewbs| a¥er 18 r 18t and haveognchdet wptheehelddgad

t he backsheet 11 or a single-layer structure having the topsheet 14 al one.
It is also po2si Bl e4t andr bvpfietheopantgoiddnemt ér, nrespeetiliedys. 15 I n the
shown enbodi nent, the topsheet 14 is illustrated as having the central

| i qui d passage regi BAit80 d&her hanksheadie 11 guttepadbsagbendl etheleta B2 e the
dotted, but the present invention should not be limted thereto. For

exanpl e, the Lingerseddasegehdell 3 anthtimytopehdet 1 drameishackedg tdee pansgl |
val ue of the 20 body surface of the finished panty liner is in the range of
5.7 to 9.3. |lineral sis pfuasidd eitth aubpend sé@l tapexeendisgt conthanously
secondary nechani cal processes for formng corrugation or the |like as |ong
as Munseld5 vahlilengsbut 1iimeapdby espeordd dned Aamgeapart 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,



25 The internedi ate sheet 13 may not be corrugated as |ong as Munsell val ue
is in the above-nentioned range. Fig. 3 is a perspective view showi ng a
panty liner |A - 34 as an absorbent article according to a second

enbodi nent of the present invention; and fgg. 4 is a half-sectional view of
the panty liner | A taken along line IV-1V. Simlar to the panty liner 1,
this panty liner lAis of 5 thin type and intended to be attached to a
crotch porti othefednthadauyasheats fge inined tagetbergindsr RESHFBL ¢ AG 1

di scharge or the like. Here, the detailed description of the portions

havi ng t he sardh@brmeltuctyphsadhiesingonitheielidgty liner 1 will be onmitted
by designating them by the common reference 10 nunerals. In the panty |iner
| A of Figs. 3 and 4n algarmejit sunflacefaf thddamkgdeet dhd theneis apphiadsel v
outwardly protruded to formw ng portions 10, 10, at a | ocation spaced
apart from bai hpaime ¢f pressure emnsitd velgetheb el myews 1% .15 egtuad ly

| ocation 15 near the transversely extending centerline. In the individual

Wi ng port Bonssfdce Hhanthd roack shwed i thid iamall Ihextepstisrf cédtardineatkedbdne
on anot her and bonded to each other through a hot-nelt type adhesive or the
l'i ke, as showrhe rpdnty l4ndm lt.heAs eslpeer | Me Rilgug 2poat rebeas8, pdPer Nbb ewver
pressure sensitive 20 adhesive | ayers 15a, 15a are provided on the garnent
surface of thedibacéstecd ghtmehti supfaty dff the pressirdsensitaveladiesdace on
an undergarnment such that the pressure sensitive adhesive |ayers 15, 15 are
adhered to anlayees 15i,des of Thierdtaagophper 1d ik pecdmdifican ghemrds sancke
then the wing portions 10, 10 are fol ded back about side edges of the
crotch porti osersit bdbaidikdiveaDapairerl s) ds by d hearedes gaheepantprioimdr t he
pressure sensitive - 35 adhesive layers 15a, 15a. In the case where at

| east thaot opkleaixpgese 8he Prevsehraos ém@it ive adheg iperlaywsnss 16, 150 hahea,
value in the range of 5.7 to 9.3 as viewed fromthe side of the topsheet
14, the w ng She@dntyntindr 1Gscadlidwed byesppldéngftHhprendargayennit e
also match in color with the undergarment. Therefore, the panty |iner
attached to tadhesieeghayens rthp be temden | bssencs ideabf ea dRoH ESAlion
Conceal ability of vaginal discharge and visibility of nmenstrual blood were
eval uat ed w tdf raas pecierigarmentnl efhasd Coapeety 1d nexabpl @ usedEnanplwsrt to
11 and Conparative Exanmples 1 to 5> In Exanples 1 to 11 and Conparative
Exanples 1 toob, (substitute for) a crotch portion of an undergarment.

15 As shown in Fig. 1, the topsheet 14 is formed with liquid
passage holes 14a that are dotted over a region having a constant
width W1 and extending along the centerline 0-0 over the entire
length of the topsheet 14. The region having the liquid passage
holes 14a is called “ central liquid passage region 30" .

20 In the central liquid passage region 30, the liquid
passade holes l4a are reqularly arranged. Each liquid passage
hole 14a is of a circular shape. Both a longitudinal pitch Py
and a transverse pitch Px of the liquid passage holes l4a are
in the range of 2 to 5 mm. An opening diameter of the liquid

25 passage hole 1l4a is about 0.5 to 3 mm on a plane flush with
the body surface of the topsheet 14. The area ratio of the

liquid passage holes 14a to the central liquid passage region



15 first internedi ate sheet and a second internedi ate sheet were

sel ectively used beneath a topsheet, as shown in Table 1. None of the
topsheet, the first intermedi ate sheet and the second internedi ate sheet
was processed to have roughness such as_cgprugation. In addition, these
sheets were not fornmed with 20 liquid passage hol es unl ess ot herw se
stated. In Exanples 1 to 11, the topsheet, the first internedi ate sheet and
the second i nt@riedintEheErRIe®t Bet@ci®H- from the fol l owing four kinds
of spunbonded nonwoven fabric. Table 2 shows hue, value and chroma of each
spunbonded nonwoverThetidtp Wit pft thereentalldgwist passagedyeqgipenaz@ in

wi t hout | aying any other sheets on the garnent surface. Hereinbel ow, hue,
val ue and chreichethie avisnsigh pasisager belesaddacasateniforyly biistrilgged
colorinmeter " CR-300" manufactured by M NOLTA Co., Ltd. Pink spunbonded
nonwoven fabrie wrefegabilyctinmether grarfdererf (102 to dlexymi haWikbie the
obt ai ned by extrudi ng pol ypropylene (PP) resin into which pink masterbatch
(40% by wei ghabovefment aonedn gk, the368%ibplwepghingfofju weeredonan rkesl,
0. 135% by wei ght of condensed azo red, 42.8% by weight of PP resin, 16.7%
by wei ght of déespaislygcagentd widsh mtiheedentral ardgquitl pasiagéo bggien @3,
The Pi nk spunbonded nonwoven fabric had a basis weight of 25 g/ nz. Hue was
5 . BRP, val usowdsat8 hody; fimddehsooh 49 weasirtal3 dilsajisrdd canspe nbamestieded
nonwoven fabric was manufactured fromfibers (2.2 dtex) that were obtained
by extrudi ng paigpyopyl| the cestnal nibquhdcpassgye begkonaldoderbatch (6. 12%
by wei ght of titanium oxide, 3.32% by wei ght of copper 15 phthal ocyani ne

bl ue, 1.50% by wei ghhesé 1dquidqgraskoaee h82ed % dhyandiglitronéd BR swsiegt ivasg

m xed in an anount of 1.6% by weight. The |ight blue spunbonded nonwoven
fabric hdd a bhsisopshgdt Di &5 gy/setondarywaeciabRiBalv piroeewss SWHth atite
chroma was 1. 1. Bei ge spunbonded nonwoven fabrics were manufactured from 2
0 f fibers ( Riqu2ddpassage Haileserndaobhasnforiyd exthediexyufe pEstha body
whi ch bei ge masterbatch (16.65% by wei ght of titanium oxide, 7.17% by

wei ght of yel sonfazede) Gf OXé lpantsi dhineaf 1r becomede anhlogons Oo76Rabyof
wei ght of carbon bl ack, 72.34% by weight of PP res in ) was mxed in an
anount of 1 .a7cfobghwpoghion €ficabender@srmsennposdethavnvbeepafieyprliner
havi ng a basis weight of 25 g/n2 had hue of 6.6YR, value of 7.6 and chroma
of 4.4. The olhean e gelspaabamdetagralopartf albrtte aotuh polrdsion w€i gie of
30 g/ n2 had - 37 hue of 5. 2YR, value of 6.5 and chroma of 3.6. (Exanple
1) For tHeé topsfieegammdnthe fImr sdni aleenmpdtave, shtded | topsleeias 1thaay nike
spunbonded nonwoven fabric (basis weight: 25 g/m~ ) . 5 For the absorbent
sheet, used wasrspgateadets imhlawdo fthler intébmeddanei gheet 383 ghat) wihatbeas
manuf act ured by bl endi ng: 55% by wei ght of 1.39 dtex, 44 nmvi scose rayon
fibers; 30% bdeserghedoin dethidt date3d im peepemdadmnhaecbagplalhaproeesPET)
fibers; and 15% by wei ght of 1.67 dtex, 45 nm pol ypropylene 10 (PP) fi bers,
and hydr oent afigl angtheenalpaynsblivei, nghageopsheeti h§g magoberpbbnhenbossed
white were not used in the materials of the absorbent sheet . The viscose
rayon had a ntelraire eolarge mumbsasofigteassmefed Suoim 2 ltergvigatest topeheete
of manufacturing, while the PET and PP f fibers were whitened due to

i norgani @G f iRl &8 $8ikdbde fheruse. asiue, suhsthatuhd €aroancnebshrepdrtbent he
absorbent sheet alone were identical to those stated in Exanples 12 and 13.
The same spunpfcan yrsiengemdnibbecanss itezhn pravisleabotrdehy skhedt feedhll

Exanpl es and Conparative Exanpl es.
to the touch but also an appearance analogous to that of cloth.

Before subjected to such a secondary mechanical process

for corrugation, etc., the thickness of the topsheet 14 is

25 preferably in the range of 0.05 to 2 mm, more preferably in
the range of 0.1 to 1 mm, most preferably in the range of 0.23

to 0.5mm. The bending resistance of the topsheet 14 alone when



For the backsheet, used was white polyethylene film 20 having a basis

wei ght of 22 .5 g/n2. The sane white pol yethylene filmwas used for the
backsheet in Exanples 1 to 11 and Conparative Exanples 1 to 5. The
absorbent sheet, the first internediate_shget and the topsheet were stacked
on the backsheet one by one, and then, 25 the sheets were bonded together

al ong the peripheral edge through a hot-nelt type adhesive to form an

absor bent ar theasurediigh agoondiiere adtihxanpethod WibSetanivil ecemaehhast) f or
t he - 38 body surface of Exanple 1 was 9.00. (Exanple 2) For the second
i nt ernedi at e cheflS (Fapdnese ImdwsedahtStaideatd prid-X086 & opshed: | ( 18D was
t he pi nk spunbonded nonwoven 5 fabric (basis weight: 25 g/nR). That is,

t hree sheets bé pitedf eriabid yspgabdraedr rieessorhanf&mne nidiss peefergbily eduagl m-)
wer e stacked on the absorbent sheet. Minsell val ue neasured for the body
surface was 8td(or (Fessleard)s 0l (nF;0molshte pkeferablyeeqadilate shebtssrtchdrhe
topsheet, used was the |ight blue spunbonded nonwoven fabric (basis weight:

25 g/n2 )5 Mmsehl G ucherestsheechdmd, t hes bbslyesul imte ¥8s0%mm. O£ the
(Exanple 4) For the second internediate sheet, the first internediate 15

sheet and t hebénthgates isttetha@sis he ex@gdés W fuehepabbosdrdntooned eradgdy i C
(basis weight: 25 g/ nZ). Munsell value neasured for the body surface was

8. 70. (Exanpl ené)pdmty tlhigndr nsivil ties nEditateosheel ©hbhe Aestippthtete fised
20 was the bei ge spunbonded nonwoven fabric (basis weight: 25 g/m- )

Minsel | val uea @tstegoteiohher BAdhddrJaaaren®s T£0bhe berndip &éi@@f&:& e 6
was prepared to have a structure simlar to that of Exanple 1, except that
the first intgsneslities apowRi-mentioned range, on the other hand, the panty
10 liner 1 can be felt as an integral part of a crotch portion
of an undergarment.

The intermediate sheet 13 is corrugated to have ribs and
valleys extending in the longitudinal direction. These ribs
and valleys are arranged such that a peak-to-peak distance

15 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
sheet 12 and the body surface of the intermediate sheet 13 at

20 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.

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

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

body surface 40 and collected by the topsheet 14 mainly passes

through the liquid passage holes l14a and then permeates and



25 was omtted. Munsell val ue neasured for the body surface was 9. 10.
(Exanple 7) - 39 Exanple 7 was prepared to have a structure simlar to
that of Exanple 3, except that the first internediate sheet was ontted.
Minsel | val ue nmeasured for the body surfagg was 9.30. 5 (Exanple 8) Exanple
8 was prepared to have a structure simlar to that of Exanple 5, except
that the first internediate sheet was omtted. Miunsell value neasured for

t he body surfBaesepdhrangh the imtampmadintesheehd 3 opFhasty, the bedyatluikd
bei ge spunbonded nonwoven fabric (basis weight: 30 g/m-) . Minsell value
measur ed for ifcalgekbed Frat@etadnedby tErapserhent ety 1tZhe Thedvody
I nternmedi ate sheet and the topsheet, used was the bei ge spunbonded nonwoven
fabric (basi sftheighsucBas/veyinalMdissilangs absoxhsgr atdf setahoedody the
surface was 5.90. (Exanple 11) For the second internedi ate sheet, the first
i nternedi at e @bsehbentamheadie 12psieeblouked Was the brigeidpimbermeable
nonwoven fabric (basis weight: 25 g/nR2) . Minsell value neasured for the
body surf d&ce baskshéét [Lospaaat not Exabphk @htl hoCanpandergyarmeatpl e 1,
t he bei ge spunbonded nonwoven 25 fabric (basis weight: 25 g/ne) was used
for the topsheet, whs|lveidwerl Eebaetise wiliendEdcho boadyesukfbcedt d pahiespawtyght :
30 g/ne) was used for the first intermedi ate sheet and second
liner 1 has a color other than white. This color may be pink,
light blue, beige or the like, that are analogous, similar or
identical to colors that generally suit women’s taste about
10 undergarment, so that a wearer can choose one that matches in
color with an undergarment intended to be worn. When measured
for one surface of the topsheet 14 alone, a Munsell value is
in the range of 5.7 to 9.3.
Also when measured for the body surface 40 of the finished
15 panty liner 1 in a dry state where no body fluid such as vaginal
discharge is given thereto, a Munsell value is in the range
of 5.7 to 9.3.
In the embodiment shown, although the body surface 40
is partially processed to have the central liquid passage region
20 30 dotted with the liquid passage holes l4a, both the value
of the topsheet 14 alone and the value of the finished panty
liner 1 are in the range of 5.7 to 9.3 in both the central liquid
passage region 30 and the remaining regions of the body surface
40. Also in the case where the topsheet 14 is corrugated to
25 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 are in the above-mentioned range.



- 40 , internediate sheet. Minsell value neasured for the body surface was
5.50. (Conparative Exanple 2) Spunbonded nonwoven fabric (basis weight: 25
g/ m2) was 5 manufactured fromfibers (2.2 dtex) that were obtai ned by
extruding PP resin into which bl ack mastepbatch (18.20% by wei ght of carbon
bl ack, 54.40% by wei ght of PP resin, 27.30% by wei ght of wax) was m xed in
an anmount of 4.0@69y ght, and used for the topsheet in Conparative
Exanpl e 2. Munsel | fotmww@eg%nhe(mﬁﬁrlawgeem@e@? ookparkadye
Exanple 3 was prepared to have a structure simlar to that of Conparative
Exanpl e 2, ex@spfacenf tihe tpantectines ¥ oksretn viiher 1ange dhasshge Holes.
15 These I|qU|d passage hol es were dotted over a region extendi ng over the
entire | engt adEethtoxdpshere, dthene ds| bigt tadifiprgnesthekiiern taaterlume
t hereof and having a wdth of 20 mmin a transverse direction crossing the
centerline. Toe theuiapglessadd helforevaddesicangédbadyafpinidhand 38 vadue 20
both the | ongitudinal and transverse directions, and had a dianeter of 1 nm
at the opén emfl vagihaelsddecbhrgee diigreslirfacer bemmebtingl thnesyh. e
(Conparative Exanple 4) For the topsheet and the first internedi ate sheet
in 25 Conpar atopshéataigl.e Thensfdrentheooboe o ffebgimal ddstheaigetlvetdrets
used for the topsheet in Conparative Exanple 2. Miunsell value was 2.10. -
41 (Conpar atobsclxanpllf hendbrtatipnrdmnded dogingwesalf alrtlve phatysl ivwexght :
25 g/ nez) was manufactured fromf fibers ( 2 . 2 dtex ) that were obtained
by extrudi ng PP sesthe iatiherwhatil ,t istiakieuthex dd€ feaenoexbdtwaeantbe analuge  of
0.5% by weight, and used for the topsheet in Conparative Exanple 5. Minsel
val ue was 9. 60f thwatopdhest df4 Gefvasd abilestipobfVagdyalf 1iidchadge wabue
Eval uation of Visibility of Menstrual Bl ood> (1) Measurenent of Value 10
Val ue wadmeasof eenisdrualich baoly adhetadefd ogpalneztding thrsugh ade) taps keeh
test sanple (Exanples and Conparative Exanples) before dropping liquid. (2)
Eval uati on of 1€drciakgbi [tiheymehsBrtpililtiadd Yagi bvalr eDognhizegeidbediatislng
the colorineter, a color difference between a color-difference reference
col or and the body Bhus$ aceinte caadinabtdiscpaegecsdneraedr ed ke Huopsheét ab)
value. An initial

14 appearing on the body surface 40 of the panty liner 1 is

less noticeable, a stain on the body surface 40 of the panty
15 liner 1 becomes less noticeable during a period other than
menstruation. On the other hand, a small amount of menstrual
blood adhered to the topsheet 14 can easily be recognized. 1In
addition, since the value measured for the body surface 40 of
the finished panty liner 1 (the term “ finished” means a state
20 where all the sheets of the panty liner 1 are laminated as shown
in Figs. 1 and 2) is also in the above-mentioned range, vaginal
discharge absorbed by the absorbent sheet 12 via the
intermediate sheet 13 can be concealed, while even menstrual
blood having reached to the intermediate sheet 13 or the

25 absorbent sheet 12 can be made noticeable.
The value of the body surface 40 of the finished panty

liner 1 can be adjusted within the above-mentioned range by



col or ,difference neasured before dropping liquid was indicated by ~Eo. On
the other hand, a color difference neasured after 20 dropping 0.5 m of
distilled water (artificial vaginal discharge ) onto the topsheet of each
test sanple was indicated by L1E,. The abggl ute value of the difference
between DEa and 0 El, ~ ~ Eo - ~ E1 ~ was taken to represent conceal ability
of artificial vaginal discharge, and stated in Table 1. 25 As the absolute
val ue ~ D Eo Uspigithe d@ﬂ%&%%s,l"t e lymrdtdatiave v gredatermingd Vg

di scharge can be enhanced. - 42 Fromthe results of next evaluation ( 3
) by nonit or AR4 ReEhoesisg aniappropsigsenshagt eorbiprbicn dengath the g
- DE1 ~ is preferably equal to or less than 10, and particularly when

based on Exanfprsheeteldbsol ute value ~ ~Eo - ~E1 ~ is preferably equal 5
to or less than 9.12. (3) Evaluation of Conceal ability of Artificial
Vagi nal Di scharge bin Mhe pantyAlirer dr cppistiguctednas gfhewn iifni Eiigk . vhginel
di scharge onto the topsheet of each test sanple, concealability was 10
visual | y éval 2iatdte lhppbshemtnilt oasd tthealimdte mmedicat ec sheett 23 are g,
havi ng brightness of 76 |ux, and the average of visual acuities (including
corrected vi swat tdueiiabgorfenthehemti f1@r 3swascdlOrefofiteal abihe tabsgadent
eval uated by each nonitor according 15 to the five-grade system" very
good" , " goosfieet"1hois belllite dr nvds goonidturdl veojobadf fibergpble 1, " O
represents the case where the test sanple was evaluated " very good" or "
good" by at | east SHemmj tasr the'tdlal bpsdsewésghteoftasstadierod the dalsdred
sanpl e was evaluated " very good" or " good" by 6
topsheet 14 and the colored intermediate sheet 13 is slightly
10 increased or the basis weight of the topsheet 14 is increased
without providing the intermediate sheet 13, the value of the
body surface 40 of the finished panty liner 1 will be sifted
to a lower degree and made darker than the value of the topsheet
14 alone. Therefore, the topsheet 14 itself can be made
15 relatively brighter while the finished panty liner 1 can be
made slightly darker. 1In this case, the effect of concealing
vaginal discharge or urine permeating through the intermediate
sheet 13 and the absorbent sheet 12 can be enhanced. Here,
menstrual blood permeating inside can be made noticeable by
20 setting the value of the finished panty liner 1 within the
above-mentioned range, as set forth above, and furthermore,
because the topsheet 14 is relatively brighter, menstrual blood
adhered to the topsheet 14 can be made more noticeable.
Therefore, the beginning of menstruation can be sensed in an
25 early stage.

As the topsheet 14 is made thinner without providing the

intermediate sheet 13 or the total basis weight of the topsheet



20 or .7 nonitors, and " X' represents the case other than the cases of " O
and " D' (4) Evaluation of Visibility of Artificial Menstrual Blood As in
the evaluation (2), a color difference between a color-difference reference
color and the body surface of each 25 test,sanple was neasured. An initial
color difference neasured before dropping artificial nmenstrual bl ood was

I ndi cat ed by - 43 D Eo. On the other hand, a color difference neasured
af ter droppi nj4®E dhepinternediabe shest ddals b bightly dechreasegshentthg
each test sanple was indicated by D E1. The absol ute val ue of the

di fference betthen DEndanthel@iderlying-abfirbentsshegenl? that ejps egeitte
visibility of artificial nenstrual blood, and stated in Table 1. Here, the
artificial neosthamh mtoocdalveslprepfifadens dasds serg e ehscdybohayowginy|
cellul ose sodium 80 g of glycerin, 4 g of sodium hydrogen carbonate, 8 g
of Red No. 10BhelBopsbheet Réd Nn thisinchse g lof sSettiowg Noche Sralud of te of
distilled water. As the absolute value ~ D Eo - D E1 ~ increases, the

visibility oftapshéeti dd vernsd rsldghtlgodackerbeiehiantkd. alfovenhdwet iesed t s
of next evaluation ( 5 ) by nonitors stated in Table 15 1, it is seen that

the absol ute pakferredh@ange;EHihé¢ viadueref ehalbodequalfate 4 ol £1nidieed 43,
and particularly when based on Exanples, the absolute value ~ ~Ea - ~El1 ~

i's preferabl ypafugl ltimeyr preahembd hadjddeed. to e brahyhderowidthin the
Visibility of Artificial Menstrual Blood by 20 Mnitors
above-mentioned range. As a result, vaginal discharge adhered
to or permeating through the topsheet 14 can be made less
10 noticeable, while menstrual blood absorbed by the absorbent
sheet 12 can be made noticeable.

Thus, hue and value of the topsheet 14 alone and hue and
value of the finished panty liner 1 can be arbitrarily set by
setting value of the topsheet 14 alone within the above-

15 mentioned range, deciding whether or not one or more
intermediate sheets 13 will be used, adjusting the basis weight
of the topsheet 14 or the total basis weight of the topsheet
14 and the intermediate sheet 13, and deciding whether or not
the underlying sheet such as the absorbent sheet 12 will be

20 colored other than white.

Since a stain such as vaginal discharge on the panty liner
1 is less noticeable and the beginning of menstruation can be
sensed by a wearer in an early stage, a wearer can replace the
panty liner 1 with a sanitary napkin in an early stage after

25 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 absorption and retention capacity



After .dropping 0.5 m of artificial nenstrual blood onto the topsheet of
each test sanple, visibility was visually evaluated by 10 nonitors

Eval uati on was conducted at a place having brightness of 76 |lux, and the
average of visual acuities 25 (including ggrgected vi sual acuity) of the
nonitors was 1.0. V'sibility was eval uated by each nonitor according to -
44 the five-grade system" highly visible" , " visible" , " not very
visible" , " ofarthe pasityl diner 1nvieabklisy outn ofabie, 1and Plotgpngsean s
the case where the test sanple was evaluated " highly visible" or "

vi si bl e" by aitndexgarmembnandrse onD' 5 represents the case where the test
sanpl e was evaluated " highly visible" or " visible" by 6 or 7 nonitors,
and " X" represent Ad hsexhdeemdimer theart Moaseddesobbr”"sgitemt| "rdferdRasul t >
Table 1 shows evaluation results of the concealability 10 of vagi nal

di schar ge andthd@Rencidtiion yunlseldnsystan thaod,s ahewebloaspanistiaaticns
of Exanpl es and Conparative Exanples . From Table 1, it is seen that

Munsel | v8l uesystemoetrested cbpeallveiticH [ anges©ll Sand t thén Frévisedldy tthe
i nprove both the vagi nal discharge conceal ability and the nenstrual bl ood

15 visibilitycolser hféettioncomhitteseen thatopbedal hsodneody ob£dAmEBsDERHENt
sheet is disposed beneath the topsheet or the stack of the topsheet and the

i nternedi ate sheet Kccodhay itaotlte Munsellll vl oE s§lstem, dolér 9s.expressddie
of the body surface of the f finished panty liner can be set in the range

of 5.7 to 9. ppxHY adtrdBuithe Rasi, svaBightand chiremhopshieet guet’handaial
basis weight of the topsheet and the internediate sheet ( s ) is in the

range of 25 tghdSagtrbbuté shadbbanidieddhdle EBandowar the ped®frimet
basis weight may be as low as 20 g/m- in order to obtain a simlar effect.

Table 7 B0. | Fogh€EX. 1Bthe Mésel bovldibyystéd: el %h@?tymoﬁB(Zi} ngfderk SB
25 zLight Blue SB 25 nzLight Blue SB 25 neBeige SB 25 nzPi nk
(G), blue (B), and purple (P) are selected as flve pr1nc1ple
hues; and yellow-red (YR), green-yellow (GY), blue-green (BG),
purple-blue (PB), and red-purple (RP) are arranged
therebetween as five intermediate hues. In these ten hues,
15 degree of each hue is expressed in equally spaced relation such
that the maximum degree of each hue is 10. The “ Value” means
the attribute of visual sensation which can express the
magnitude of luminous reflectance (reflectance with respect
to lightness) of anobject surface. IntheMunsell color systen,
20 the value is expressed in equally spaced relation such that
black that can completely absorb light is 0 and white that can
completely reflect light is 10. The ¥ Chroma” means sharpness
of color. In the Munsell color system, achromatic color is 0
and the numerical value increases in equally spaced relation
25 as the sharpness increases.

As used herein, the “ analogous color” means a range of

hue within *5 degrees. For example, an analogous color with



25 nzlight Blne SB 25 zBeige SB 25 nzl Internedi ate Sheet~ SB zs nm=Pink SB

2s nrlight Blue SB a nRLight Blue SB 2s n2Beige SB 2s nz_--2' Internediate

Sheet-~ B-Ligut Blu 2 SB----Absorbent SheetWet-laid S unl acedWet-laid S

unl acedWet-laid S unlacedWet-laid S unlacggWet-laid S enl acedWet-laid S

unl acedWet -l aid S unl acedWet -1 ai d unl acedBacksheet White PE FhnWhite PE

FlmMite PE 1 ilmhite PE Flmite PE 1 ilmMite PE Filmhite PE 1 ilmMite

PE Ft| nHuel. 4¢EpeF 7D DBGLHRB. heRsanRe. TBLIBYFMMIARE .| ©O8lthe other hand,

Syst enVal ue98. 798. 779. 1938Chr ona1S2501. 53. 13. 20. 900. 723Conoeal abi l'i ty

of Eval eati on Biye Nbsilnddecoooboobvagans dirantge géphue wighin +2.5 degrees.

F~8.237.717.927.435.478. 719. 126S4Vi si bility of Menstrual Eval uati on by

Moni t or s OCOOOOBDORIXeopley & similarteolor2@itlyzeepectotdaS ¥R As5n £h82angy. 19

~76S5 ~6631 . P t1lt Table 1-continued Ex. 9Ex. 10Ex. 11Com Ex. |Com Ex.

2Com Ex. 3Conf ExSYRCom 7EXYR5 TopsheetBei ge SB ~ nzBeige SB 3p zBeige SB

25 nmeBeige SB 25 zBL~ck SB 25 zBlack SB 25 ne, rntredBlack SB 25 nzWte SB

1" Interm&di at e Shelkwe; BenjaeSknd z&ergea SBan be determined by using a
measuring device. In the present invention, hue, value and
chroma are determined by using a colorimeter (CR-300)
manufactured by MINOLTA Co., Ltd.

In the panty liner 1 of this embodiment, not only the

10 topsheet 14 and the intermediate sheet 13 are colored, but also
the backsheet 11 is colored to have an analogous or similar
color to that of the topsheet 14.

If the backsheet 11 is colored to have an analogous or

similar color (preferably an identical color) to that of the

15 topsheet 14, both the body surface and the garment surface of
the panty liner 1 canmatch in color with an undergarment. When
attached to a crotch portion of the undergarment, therefore,
the panty liner 1 can look like an integral part of the crotch
portion of the undergarment. In addition, even if a part of

20 the panty liner 1 projects from the crotch portion, it is less
noticeable that the panty liner 1 is worn.

In order to set the value of the body surface 40 of the
finished panty liner 1 within the range of 5.7 to 9.3, hue for
pink type is preferably set in the range of 5RP to 5R, hue for

25 1light 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 is a clockwise range in the Munsell hue



~ neBeige SB ~ nz - -Black SB ~ z -2' Internedi ate Sheet -1| ~i ge
SBBei gentSB- Absor bent Sheet Wet-1aid S unlacedWet-laid S unlacedWet-laid S
unl acedWet-laid S unl acedWet-laid S enl acedWet | aid Spunl acedWet-laid S
enl acedWet - | ai d enl acedBacksheet Wi te PE ByhaWiite PE FhnWiite PE Fil mMite
PE FtImMite PE Fil mMMite PE FihnwWile PE Fil mhhite PE
Frl mHue6. 45YR6, 4YR6. 4YR6. 4YRO0.,25Y1. 25Y3, 7Y4. 2YMunxl | Col or
Syst enval ue7.25EC18) 75 By 82t8dngo hyesr wihBinashe AbGrEonent eRed JARgRg4 ty
of Eval uati on by Monitor sOO00000DVagi na Di schar geQF. ~-
pE, 5. 634. 123. V&b 53y dre 02asi by \fet twithin ctherrrgeaPEval at? oh- dy
Moni t or sOOCODXXX0Bl oodp F. ~ - p F, ~56. 2745. 77443842. 3127. 1232. 0S18. 4183. 24
- 46 Table 2 Nonwdthen Fepshest nkd sgndstheliigherpeddase zheetpdijyanass b
m-Bei ge SB 30 nzHue5. 8RPS. OPB6. 6YRS. 2YRVal ue8. 88. 97. 66. 5Chroma3. 31. 14. 43. 6
<Exanpl es 12 fHewomadsfrapushenpgednorwovien I3brpant WAy kbe epsheepadedisy 5
stacki ng topsheet, internedi ate sheet, absorbent sheet and backsheet. For
the topsheet hay hehmadetcdi apdnbhondedgwinwarasd fabhs icmorbpigietngofvevkored
fabric ( bas is weight : 3 0 g/n2 ) conpris ing colored pol ypropyl ene
fibers that weyetheticedsdndéibefser Fdx thetintemiediesteshaethl 3 | nse mayi on
having a wdth of 20 nm
be made of spunbonded nonwoven fabric consisting of or
comprising colored synthetic fibers.
The colored synthetic resin fibers may be formed by melt
10 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. As
a result, synthetic resin fibers containing the coloring agent
can be obtained, and spunbonded nonwoven fabric having both
15 sheet surfaces uniformly colored can be manufactured from the
synthetic resin fibers thus colored. Nonwoven fabric using the
colored synthetic resin fibers should not be limited to
spunbonded nonwoven fabric, but may be other kinds of nonwoven
fabric such as spunlaced nonwoven fabric.
20 Other examples of colored fibers for forming the nonwoven
fabric include polyethylene resin fibers containing a coloring
agent, polyethylene terephthalate resin fibers containing a
coloring agent, semi-synthetic fibers such as acetate
containing a coloring agent and regenerated fibers such as rayon
25 containing a coloring agent. In an alternative, a coloring
agent may be adhered to the surface of a finished nonwoven fabric

by printing so that the synthetic resin fibers, semi-synthetic



the topsheet used for Exanples 12 and 13 was corrugated at a constant pitch
in a transverse direction to have longitudinally extending ribs and
vall eys. In the corrugated region, noreover, a |large nunber of recesses
were regularly formed by pin 15 embossingyglt should be noted that the
topsheet was not forcibly apertured by pin-enbossing. The ribs were
arranged at a pitch of 2 mmin the transverse direction. The recesses due
t o pi n- enbossfHeelRrar Feoengratadohybessthave dthe Reloxingyagentgrhereon.
specifically, the recessed due to pin-enbossing were 20 arranged at a pitch
of 2 mm (identical Ynifewmpelerimg ribay i impossimby ek anatural ibibersd at
a pitch of 223 mMmin the longitudinal direction (in a direction parallel
with the val |eys bBe refldgedrby ddsed ibedsacdnbatneng ¢f coloringmagant. In
occupied 8.3%the area of the corrugated region. The topsheet was 25
prepared by paddstigni heymbhebienrésini £iberseesemi+syntnetic -f yers eowhd
rolls for sinultaneously formng the corrugation and the recesses. The
first rolI5 wasegeneraedd w ilexs rwhodee rseantfiaaldsy aext aodi fgbgiddated eodm die had
a wdth of 1.3 mmand were arranged at an axial pitch of 2 mm and al so
provi ded 5 w tthipoemasyngoponed ekeahblagrdndiingst ethedfeith 7minficamedi tyerand
arranged at a circunferential pitch of 2.3 nm between adjacent grooves. The
second rol |l wasapidytgedfwhé givennéelent ant| yupxiborli tg natiges] fbetrs had
a wdth of 0.3 mmand were arranged at an axial pitch of 2 mm The nonwoven
fabric was presseddlWibnt aeenldhényi agentnd Macondkhioldsléhadivert eto ntiseich
a mated condition that the pressing pins of the first roll faced bottons of
grooves for nedinétrivesl afdjiraent an ibdgetaloi 1 i bed s andnth e elelsu 1At nighhenwo ven
the tenperature of the roll surface was set at 100 to 110 C and the
pressur e lget weabribe donprsisiagy seheats i S KPesiAs filerss)) t thehesemi-
t opsheet having the corrugation and the recesses was produced to have a
thi ckness of dynthefict Habeiregr thed rdgendratt@dretibées sloaet comisipsoioned
Wi th neither corrugation nor recesses. For the absorbent sheet, used was
uncol ored absthbeabf28anhpet prbatnved fdemt beahgt drrbgulasdg tol&xaedples 1
to 11 and Conparative Exanples 1 to 5. For the backsheet, used was
pol yet hyl ene fil m nReuéactul edst oma cblthiectiopshget vl @né thesintémadizta
basis weight of 23.5 g/n2. 25 In Exanples 12 and 13, hue, value and chroma
wer e neasur edsheettlemapdievo flwahushiel sy be fsomra cassenbvhage L heweand ywoverer |
and then, hue, value and chroma were neasured again fromthe - 48

15 fabrics may be partially thermal-bonded together or bonded

together through an adhesive. 1In this case, one layer for

facing the wearer'’s body may be a nonwoven fabric comprising

colored fibers; the other layer for facing an undergarment may

be formed of uncolored fibers. 1In an alternative, three

20 nonwoven fabrics 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.

In an alternative, the topsheet 14 may be formed by melt

25 extruding a synthetic resin such as polyethylene resin or

polypropylene resin mixed with a masterbatch containing a

coloring agent into a colored synthetic resin film, and



side of the topsheet after assenbling the panty liner. (Exanple 12) The
t opsheet had hue of 7.8YR, value of 8.6, and chroma of 2.0 according to the
Munsel | col or system 5 The internedi ate sheet had hue of 6.5YR, val ue of
7.3, and chroma of 3.2 according to the_Mggsell col or system The absorbent
sheet had hue of 4.2Y, value of 9.6, and chroma of 0.2 according to the
Munsel | color system The backsheet had hue of 4 . 4YR, value of 7 .
and chroma 10P6?C%s%18366’r%f:ﬁé°¥8 tHE W Ee Ireéd[no{fl]slyéitoehﬁ"ﬂﬁpqlitrﬂrs@?ed
panty liner had a beige color as viewed fromthe side of the body surface,
wher ei n hue wA55@ ipvHiig gypshesdczes inAdlugasta indaptise §é‘é@f’fdpﬁgﬁ§‘%¥“{rhe
Miunsel | color system (Exanple 13) 15 The topsheet had hue of 1.3R value
of 9.4, and clhnbf-mrmfcqloranqwannlget@cltmevwn%@ql|tl¢@|m¥vw§@1@rw be
i nternedi ate sheet had hue of 1.5R value of 9.2, and chroma of 1.2
accordi ng to $heablMinsetaineder Eﬁtmtwgwmmomimﬁ igEring to
that of Exanple 12. 20 The backsheet had hue of 5.9R, value of 9.5, and
chroma of 50. 8agentruayigbeofoheedhsed | acoebrliketsieetTHeading stelhpire by
| iner had a pink color as viewed fromthe side of the body surface, wherein
hue was 0. 2R, langecl imsid passage bbleswondntd 8 teanedineg imoshheet Marsing
col or system 25 The conceal ability of vaginal discharge and the visibility
of nmenstrual bhbedcoenected| celdd throgghnwhéshllignildi@abhypasait ofs,tles in
Exanples 1 to 11 and Conparative - 49

case where the apertured synthetic resin film or the net-like

sheet is used for the topsheet 14, since the color of the
10 underlying sheet can be easily seen through the apertures or
the liquid passage holes, a colored intermediate sheet is
preferably disposed beneath the topsheet 14. Here, although
nonwoven fabric is suitable for the topsheet 14 because the
surface texture becomes analogous to that of cloth of an
15 undergarment, the synthetic resin film and the net-1like sheet
also have an advantage in that they can be manufactured at a
low cost and durability of the body surface 40 can be increased.
Here, it is also possible to join the colored apertured resin
filmor the net-like sheet to the nonwoven fabric of the colored
20 fibers or join the colored resin film to a nonwoven fabric of
uncolored fibers.
It is, of course, possible to apply a coloring agent to
a surface of a finished synthetic resin film by printing, and
then process it to have apertures.
25 Here, printing of the nonwoven fabric or the synthetic
resin film may be performed by flexographic printing, gravure

printing, ink jet printing or the like. Among them, most



Examples 1 to 5. As a result, both Exanples 12 and 13 were evaluated " O
Table 3 Examle 12 Bei aExamle 13 Pi nkHue6. 4YRO. 2RFi ni shed

Articl evVal ue7. 39. 2Chroma2. 82. 2Hue7. 8YRL. 3RTopsheet Val ue8. 69. 3Chr ona2. 01. OHu
€6. 5YRL. 5RI nt er nedi at e Sheet Val ue7. 39. 2Chrgma3. 21. 2Hue4. 2Y4. 2YAbsor bent
Sheet Val ue9. 69. 6Chr oma0. 20. 2Hue4. 4YR5. 9RBacksheet Val ue7. 79. 5Chr oma3. 30. 8 5
As has been descri bed_herei nabove, the absorbent article of the present

i nvention is Bigfepreds gis ufdewpgranhis| @eknuier gaBRORUSEHaNOMEREIRBLEG n
color with the article. Because the body surface of the absorbent article
has a Munsel | sQbyert fypms®d; fegographécapsbnbiny ki tiemlagkiadd yanaéeckor ent
10 conceal ability of vagi nal discharge adhered to the body surface, whereas
when nenst r uathenhwean neodiyy | Hgreeas iocet braybger prantangi tendst e apply
begi nni ng of menstruation can be sensed by a wearer in an early stage.
Accordi ngly, largebtenbion totncheowvént hizbpiesent résienfilm, camibermuandbl y
used as a substitute for a 15 crotch portion of an undergarnment. Although

t he prese®t isvableopriatimeenis| diftfiaudd .andOdeddre bether t handspesint®
exenpl ary enbodi nent thereof, it should be understood by those skilled in
the art that fhexbgrapbiagpandtiagi dass perifermedamgah rmomwsiem fakkric or
addi tions - 50 may be nade therein and thereto, w thout departing from
the spirit andestonpfilad lakhd g asénimj moeharqge.telriat dsegivdre tor reswbven

i nvention should not be understood as limted to the specific enbodi nent
set out abovefdbtritoor ndside fdli,psssildte it debpdsstble wdhisttabdyn fhe ink
enbodi ed within a scope enconpassed and equi val ent thereof with respect to
the feature seithotti ndiibplappmeded cl aprbnting StechMbifuées CGh¥heED tkan

10 flexographic printing and gravure printing are not suitable
for mass production due to their high cost. When nonwoven
fabric or resin film is colored by printing, it is preferred
to choose a highly safe ink such as edible food ink.

The topsheet 14 may also be formed by combining the

15 colored nonwoven fabric and the colored synthetic resin sheet.
For example, a central portion of the topsheet 14 may be formed
from the nonwoven fabric and left and right side portions and
front and rear end portions of the topsheet 14 may be formed
from the synthetic resin sheet. It is also possible to form

20 the central portion from the synthetic resin sheet and the left
and right side portions and the front and rear end portions
from the nonwoven fabric. In an alternative, the nonwoven
fabric of colored fibers may be laminated to the lower surface
of the colored synthetic resin sheet.

25 For the backsheet 11, preferably used is a film of a
colored synthetic resin such as colored polyethylene resin.

This resin film may be formed by melt extruding a mixture of



1. A colored absorbent article to be attached to an inner side of an
undergarnment matching in color with the article, the absorbent article
having a body surface for facing 5 the skin of a wearer and a garnent
surface for facing the inner side of the gndergarnment, the absorbent
article conprising a topsheet appearing on the body surface, the topsheet
bei ng a nonwoven fagric f ormed of onléscolored fibers that are at | east one

kind of fiber® SEREREE&C! AGRHITY BRI 28 &Qhyathydane 1andepi MARHSIRGtCh

fibers and regenerat ed fibers, wherein when neasured for the hody surface

A y
of the absor PEIEIRY @ SONQRIBMI agente and & aYPRRGELGF rssint Sughy as A

col ored absorbent article as set forth in claim1, 15 wherein the col ored
fibers are fiRRFsetniean: 3¢ actdiutimabayent . The backshgesql hmayr beqrade
article as set forth in claim1, wherein the colored fibers are fibers
havi ng a col diQiRt@akerPermeabhe | reaidialvie) Ly Addding éd1dBsopbehiie gkikel e
as set forth in claim1, wherein beneath the topsheet, ﬁrovided is an
i nt er nedi &t e shddie cRdones ayn‘@hamenreabniaﬁcb@fxmmm@ eoreselitingeflm 25
5. A colored absorbent article as set forth in claim4, wherein the col ored
fi bers of thet® nhaveedpexes shedit ai® aflso -pegsiblastoores&i ad spunbirds
that are selected fromsynthetic resin fibers, sem-synthetic fibers and
regener at ed fiektlslown-spunbdond g Sed-6n)i haminahe o fHwikiclatol @astd oaesbayent
article as set forth in claim4, wherein the colored fibers of the
i nt er redi at e shgmnwoeemtfdhgzist compridises cblbiriedr synhbetacergeincibdoers om
synthetic resin fibers, sem -synthetic fibers and regenerated fibers and
have It should be noted that the backsheet 11 may be a white sheet

10 (in which any coloring agent other than white is not used) or

a transparent sheet.

For the absorbent sheet 12, preferably used is spunlaced
nonwoven fabric comprising rayon that is regenerated cellulose
fibers, polyethylene terephthalate fibers and polypropylene

15 fibers. 1In the absorbent sheet 12, the constituent fibers are
white or have natural colors of individual fibers.

For the absorbent sheet 12, also usable are an air-laid
nonwoven fabric containing pulp, the air-laid and
superabsorbent polymer, pulp and superabsorbent polymer, and

20 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. In addition, since the
panty liner 1 becomes stiff due to superabsorbent polymer, it

25 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



a coloring agent applied thereon. 10 7. A colored absorbent article as set
forth in claiml1, wherein a sheet of uncolored fibers is provided beneath
the topsheet, and the topsheet has a basis weight of 25 to 75 g/n2. 15 8. A
colored absorbent article as set forth i.ngglaim4, wherein a sheet of
uncol ored fibers is provided beneath the topsheet and the internediate
sheet, and the topsheet and the internedi ate have a total basis weight of
25 to 75 g/ npmaberhaly sErhr é§ Bl beiR Bhatcltbeadesaltigng pant| binen,
wher ei n when neasured for one surface of the topsheet al one, a Minsel
value is in abeae@escthick and dnappropriatel ptda aydmtbidiiteafoirchecratalet
forth in claiml1, which 25 is to be used as a panty liner for absorbing
vagi nal di schpegeioni. Burthermerabddrderachmentiof tbelmantty dines befare
I nner J 1 - 53 side of an undergarnment matching in color with the
article, the wasbibgnanamdetgatmantngsafbodptsenf,aseptvabsarbrgtt pelgken of
a wearer and a garnent surface for facing the inner side of the
under gar meént , abherbbswabent uaedi £br washingj ngoss bblppsaesingppraubhg bm
t he body surface, the topsheet being a colored synthetic resin sheet,
wher ei n when wesabingd for the body surface of the absorbent article, a
Munsell value is in a range of 5.7 to 9.3. 10 12. A col ored absorbent
article as set forthsiimsbaem ddscnhieedihededmadidve hatt besdedhe popshdet i s
an internedi ate sheet that is a nonwoven fabric conprising colored fibers.
14 is required to be colored in order to provide the panty liner

1 with a color of predetermined hue and value. 1If such acolored

10 sheet is manufactured from synthetic resin, synthetic resin
fibers, semi-synthetic fibers or regenerated fibers containing
a coloring agent, hue and value can be easily adjusted depending
on the amount and kind of coloring agent. In addition, since
the coloring agent thus added hardly drops off, the panty liner

15 can be felt safe for the human body and hardly causes a problem
of changing color of an undergarment.

Particularly when the topsheet 14, the backsheet 11 and
so on comprise colored regenerated fibers, it is possible to
make the panty liner disintegratable in water and biodegradable.

20 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 biodegraded, thereby
preventing function damage to septic tank and sewage system
as well as preventing deterioration of environment. As used

25 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 a sheet is put in



13. A colored absorbent article as set forth in claim12, 15 wherein the
colored fibers of the internedi ate sheet are at |east one kind of fibers
that are selected fromsynthetic resin fibers, sem -synthetic fibers and
regenerated fibers and contain a coloripgzgagent. 20 14. A col ored absorbent
article as set forth in claim12, wherein the colored fibers of the
internedi ate sheet are at |east one kind of fibers that are selected from
synt hetic redaten hatansidmeny niikers af jdes iret GhdratdEReEL: and
have a col oring agent applied thereon. 25 15. A col ored absorbent article
as set forth in cl dimthe shown emhodiggaty e paasolvey ilbes dlilasgratieded
beneath the - 54 topsheet, and the topsheet has a basis weight of 25 to
75 g/ n2. 16. ¥% bavingdfabsokayens drit.iecl, ethe toxpshfastt hj rtle divhermediadeei n
a sheet of uncolored fibers is provided beneath the topsheet and the

i nt er nedi at e stest 13artthe Absoppehtshestdl 2 ArdSEhenbackehiéat 8 1NaveHoweven)
basis weight of 25 to 75 g/ne. 17. A colored absorbent article as set forth
in claim$l, vierpatesertenmeastircrd shouldnaosubéatimbted hehevpshediutaimaye, a
Munsel |l value is in a range of 5.7 to 9.3. 10 18. A col ored absorbent
article as sdbe faf tdther cdtaruethiresvasidsy tas Munsssd amlauepantt ywHe modyf or
absor bi ng vagi nal discharge. 15 19. A col ored absorbent article to be
attached to asmrfaws cf dheoff inishedepgatpehinentichiing the cahge of t%h. 7 e
article, the absorbent article having a body surface for facing the skin of
a wearer and Q. 3ar nBor swahgde,f othé apangyt Adnetnaraysi be off tdhree-layer
under garnment, the absorbent article conprising a 20 topsheet appearing on

t he body sur fsiceyctiee wdptioeat phevyigdiagadrpaateemetiiaterasiventerl 3f.abrf chend a
colored synthetic resin sheet, the nonwoven fabric being forned of only

col ored flioberssopdiadéetar P4 ais | fashednef ka nchiodk fmdtssrsi sk | ot iy famoraksiinittyet i ¢
resin fibers, sem-synthetic fibers and regenerated fibers, 25 wherein when
measur ed for tdabsedp andfimamiof 1igeidbsdrdpantarlimdremag Bdioseivoiadyer i S
in arange of 5.7 to 9. 3. - 55 20. A colored absorbent article as set
forth in claistid®ture having the topsheet 14 and the backsheet 11 or a

single-layer structure having the topsheet 14 alone. It is
also possible to provide two or more intermediate sheets.

15 In the shown embodiment, the topsheet 14 is illustrated
as having the central liquid passage region 30 over which the
liquid passage holes l4a are dotted, but the present invention
should not be limited thereto. For example, the liquid passage
holes 14a may not be formed as long as Munsell value of the

20 body surface of the finished panty liner is in the range of
5.7 to 9.3. It is also possible to subject the topsheet 14 to
other secondary mechanical processes for forming corrugation
or the like as long as Munsell value is in the above-mentioned
range.

25 The intermediate sheet 13 may not be corrugated as long
as Munsell value is in the above-mentioned range.

Fig. 3 is a perspective view showing a panty liner 1A



wherein the colored fibers are fibers containing a coloring agent. 5 21. A
col ored absorbent article as set forth in claim19, wherein the colored
fibers are fibers having a coloring agent applied thereon. 10 22. A col ored
absorbent article as set forth in claim19, wherein beneath the topsheet,
provided is an internedi ate sheet that is a nonwoven fabric conprising
colored fibers. 23. A colored absorbent article as set forth in claim22,
15 wher ei n~t h@s can crlegPrhert santiche agcerdiny i@ amegond erhodisent @fe
kind of fibers that are selected fromsynthetic resin fibers,

seni - synt het i the ipresenthd nvegdriongt eddf Fbgr s disd acbal fi-aegtiohali nipwgdht .
20 24. A colored absorbent article as set forth in claim22, wherein the
col ored fi bershefpaheyi hirenelhatakehealongel tmel Bé&siVone kind of fibers
that are selected fromsynthetic resin fibers, sem -synthetic fibers and
regenerated fibers &imlitewea thel panty ddgrar hppih sl gandryedrine251R851s AE
col ored absorbent article as set forth in claim19, wherein a sheet of
uncol or ed 5f i behsni sype candleichtand=d td e attabhedt apsheetrotahdpdiheidmpstheet
has a basis weight of 25 to 75 g/nz. 26. A colored absorbent article as set
forth in cla an2hdesy@araientafshesie 86 asnco mariad yf albessb vagphnalidisst Hergat h
the topsheet and the internedi ate sheet, and the topsheet and the 5

i nternedi at e daveha Iikel Mesies wWhieghdetalil2d HesébipttiBn 37. tKe qudmtishs
absorbent article as set forth in claim 19, wherein when neasured for one

surface of thravdnghtré sameeconsbbuseionyabsiethSsénof thageawty Slimém® 1. 3.
10

will be omitted by designating them by the common reference
10 numerals.

In the panty liner 1A of Figs. 3 and 4, the right and
left side edges 2 and 3 are transversely outwardly protruded
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

15 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
hot-melt type adhesive or the like, as shown in Fig. 4. In the
respective wing portions 10, 10, moreover, pressure sensitive

20 adhesive layers 15a, 15a are provided on the garment surface
of the backsheet 11.

This panty liner 1A can be certainly fixed on an
undergarment such that the pressure sensitive adhesive layers
15, 15 are adhered to an inner side of a crotch portion of the

25 undergarment and then the wing portions 10, 10 are folded back
about side edges of the crotch portion and adhered to an outer

side of the undergarment through the pressure sensitive



28. A.colored absorbent article as set forth in claim19, which is to be
used as a panty liner for absorbing vagi nal discharge.
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of 1.6% by weight. The Pink spunbonded nonwoven fabric had a
basis weight of 25 g/m*. Huewas 5.8RP, valuewas 8.8, and chroma

10 was 3.3.

Light blue spunbonded nonwoven fabric was manufactured
from fibers (2.2 dtex) that were obtained by extruding
polypropylene resin into which light blue masterbatch (6.12%
by weight of titanium oxide, 3.32% by weight of copper

15 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.

The light blue spunbonded nonwoven fabric had a basis weight

of 25 g/m?’. Hue was 5.0PB, value was 8.9, and chroma was 1.1.
Beige spunbonded nonwoven fabrics were manufactured from

20 fibers (2.2 dtex) that were obtained by extruding PP resin into
which beige masterbatch (16.65% by weight of titanium oxide,
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% by weight. One beige

25 spunbonded nonwoven fabric having a basis weight of 25 g/m’ had

hue of 6.6YR, value of 7.6 and chroma of 4.4. The other beige

spunbonded nonwoven fabric having a basis weight of 30 g/m? had
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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
15 added thereto. Hue, value and chroma measured for the
absorbent sheet alone were identical to those stated in Examples
12 and 13. The same spunlaced nonwoven fabric was used for the
absorbent sheet in all Examples and Comparative Examples.
For the backsheet, used was white polyethylene film
20 having a basis weight of 22.5 g/m’. The same white polyethylene
film was used for the backsheet in Examples 1 to 11 and
Comparative Examples 1 to 5.
The absorbent sheet, the first intermediate sheet and
the topsheet were stacked on the backsheet one by one, and then,
25 the sheets were bonded together along the peripheral edge

through a hot-melt type adhesive to form an absorbent article,

which was taken as Example 1. Munsell value measured for the
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M?1 was the light blue spunbonded nonwoven fabric (basis weight:

25 g/m?). Munsell value measured for the body surface was 9.00.
(Example 4)
For the second intermediate sheet, the first intermediate
15 sheet and the topsheet, used was the light blue spunbonded
nonwoven fabric (basis weight: 25 g/m’). Munsell value
measured for the body surface was 8.70.
(Example 5)
For the first intermediate sheet and the topsheet, used
20 was the beige spunbonded nonwoven fabric (basis weight: 25 g/m’).
Munsell value measured for the body surface was 7.00.
(Example 6)
Example 6 was prepared to have a structure similar to
that of Example 1, except that the first intermediate sheet
25 was omitted. Munsell value measured for the body surface was
9.10.

(Example 7)
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5 (Example 8)

Example 8 was prepared to have a structure similar to
that of Example 5, except that the first intermediate sheet
was omitted. Munsell value measured for the body surface was
8.00.

10 (Example 9)

For the topsheet, used was the beige spunbonded nonwoven
fabric (basis weight: 30 g/m’). Munsell value measured for the
body surface was 7.25.

(Example 10)

15 For the first intermediate sheet and the topsheet, used
was the beige spunbonded nonwoven fabric (basis weight: 30 g/m?).
Munsell value measured for the body surface was 5.90.
(Example 11)

For the second intermediate sheet, the first intermediate

20 sheet and the topsheet, used was the beige spunbonded nonwoven
fabric (basis weight: 25 g/m’). Munsell value measured for the
body surface was 5.70.

(Comparative Example 1)

In Comparative Example 1, the beige spunbonded nonwoven

25 fabric (basis weight: 25 g/m?) was used for the topsheet, while
the beige spunbonded nonwoven fabric (basis weight: 30 g/m?)

was used for the first intermediate sheet and second
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Spunbonded nonwoven fabric (basis weight: 25 g/m’) was
5 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
10 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.

15 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

20 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

25 Comparative Example 4, used was nonwoven fabric identical to

that used for the topsheet in Comparative Example 2. Munsell

value was 2.10.
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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
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.
(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 (Lab) value. An initial

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 wvaginal

discharge) 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 concealability of
artificial vaginal discharge, and stated in Table 1.

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

concealabilityof artificial vaginal discharge can be enhanced.

L 10% h& ()-!}s#109h& ()-!ys#109%h& ()-rSl 1!t s#109%& () -
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(3) Evaluation of Concealability of Artificial Vaginal
Discharge by Monitors
After dropping 0.5 ml of artificial vaginal discharge
onto the topsheet of each test sample, concealability was
10 visually evaluated by 10 monitors. Evaluation was conducted
at a place having brightness of 76 lux, and the average of visual
acuities (including corrected visual acuity) of the monitors
was 1.0.

Concealability was evaluated by each monitor according

15 to the five-grade system “ very good” , “ good” , “ not bad” ,
“ not good” , “ very bad” . In Table 1, #* O" represents the
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

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

(4) Evaluation of Visibility of Artificial Menstrual Blood

As in the evaluation (2), a color difference between a
color-difference reference color and the body surface of each

25 test samplewas measured. An initial color differencemeasured

before dropping artificial menstrual blood was indicated by
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5 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,

10 2 gof 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
15 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
20 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
having brightness of 76 lux, and the average of visual acuities
25 (including corrected visual acuity) of the monitors was 1.0.

Visibility was evaluated by each monitor according to
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5 represents thecasewhere the test sample was evaluated ” highly

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

the case other than the cases of # O” and “ A" .
<Result>
Table 1 shows evaluation results of the concealability
10 of vaginal discharge and the visibility of menstrual blood,
as well as constructions of Examples and Comparative Examples.
From Table 1, it is seen that Munsell value is required
to be in the range of 5.7 to 9.3 in order to improve both the
vaginal discharge concealability and the menstrual blood
15 wvisibility. In addition, it is seen that when the uncolored
absorbent sheet is disposed beneath the topsheet or the stack
of the topsheet and the intermediate sheet(s) having a Munsell
value of 5.7 to 9.3, value of the body surface of the finished
panty liner can be set in the range of 5.7 to 9.3 as long as
20 the basis weight of the topsheet or the total basis weight of
the topsheet and the intermediate sheet(s) is in the range of
25 to 75 g/m*. It should be noted that the lower limit of the
basis weight may be as low as 20 g/m’ in order to obtain a similar

effect.
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Table
Nonwoven Fabric Pink SB Light Blue SB Beige SB Beige SB
25 g/mé? 25 g/m’ 25 g/m? 30 g/m?
Hue 5.8RP 5.0PB 6.6YR 5.2YR
Value 8.8 8.9 7.6 6.5
Chroma 33 1.1 4.4 3.6

<Examples 12 and 13>

For Examples 12 and 13, panty liner was prepared by

5 stacking topsheet, intermediate sheet, absorbent sheet and
backsheet.

For the topsheet and the intermediate sheet, used was
spunbonded nonwoven fabric (basis weight: 30 g/m’) comprising
colored polypropylene fibers that were melt extruded after

10 mixture of masterbatch. In a region having a width of 20 mm,
the topsheet used for Examples 12 and 13 was corrugated at a
constant pitch in a transversedirection to have longitudinally
extending ribs andvalleys. Inthecorrugatedregion, moreover,
a large number of recesses were regularly formed by pin-

15 embossing. It should be noted that the topsheet was not
forcibly apertured 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 thevalleys.
More specifically, the recessed due to pin-embossing were

20 arranged at a pitch of 2 mm (identical to the pitch of ribs)
in the transverse direction 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

25 prepared by pressing the nonwoven fabric between first and
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second rolls for simultaneously forming the corrugation and
the recesses. The first 1roll was ©provided with
circumferentially extending grooves, which had a width of 1.3
mm and were arranged at an axial pitch of 2 mm, and also provided
5 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 mm and were arranged
at an axial pitch of 2 mm. The nonwoven fabric was pressed
10 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 surface was set at
100 to 110 °C and the pressure between the rolls was set at
15 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.
For the absorbent sheet, used was uncolored absorbent
20 sheet that was identical to that used in Examples 1 to 11 and
Comparative Examples 1 to 5.
For the backsheet, wused was polyethylene film
manufactured from colored polyethylene resin to have a basis
weight of 23.5 g/m’.
25 In Examples 12 and 13, 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
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side of the topsheet after assembling the panty liner.
(Example 12)

The topsheet had hue of 7.8YR, value of 8.6, and chroma
of 2.0 according to the Munsell color system.

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

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

10 of 3.3 according to the Munsell color system.

The finished panty liner had a beige color as viewed from
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 13)

15 The topsheet had hue of 1.3R, value of 9.4, and chroma
of 1.0 according to the Munsell color system.

The intermediate sheet had hue of 1.5R, value of 9.2,
and chroma of 1.2 according to the Munsell color system.

The absorbent sheet was identical to that of Example 12.

20 The backsheet had hue of 5.9R, value of 9.5, and chroma
of 0.8 according to the Munsell color system.

The finished panty liner had a pink color as viewed from
the side of the body surface, wherein hue was 0.2R, value was
9.2, and chroma was 2.2 according to the Munsell color system.

25 The concealability of vaginal discharge and the
visibility of menstrual blood were evaluated for Examples 12

and 13 by monitors, as in Examples 1 to 11 and Comparative
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Examples 1 to 5. As a result, both Examples 12 and 13 were

evaluated * Qv .

Table 3
Example 12 (Beige) Example 13 (Pink)
Hue 6.4YR 0.2R
Finished Article Value 73 92
Chroma 2.8 2.2
Hue 7.8YR 1.3R
Topsheet Value 8.6 9.3
Chroma 2.0 1.0
Hue 6.5YR 1.5R
Intermediate Sheet Value 7.3 9.2
Chroma 3.2 1.2
Hue 4.2Y 4.2Y
Absorbent Sheet Value 9.6 9.6
Chroma 0.2 0.2
Hue 44YR 5.9R
Backsheet Value 7.7 9.5
Chroma 33 0.8
5 As has been described hereinabove, the absorbent article

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 9.3, the absorbent article has an excellent
10 concealabilityof vaginal discharge adhered to the body surface,
whereas when menstruation 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

15 crotch portion of an undergarment.
Although the present invention has been illustrated and
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
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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 includé all possible

5 embodiments which can be embodied within a scope encompassed
and equivalent thereof with respect to the feature set out in

the appended claims.



710% ué& () -

710% u& ()- 710% u& ()- tZ;iJ+>710710% u& ()- 710% ué& ()-

M -F27710% u& ()- 710% u& ()- iJ+>710% u& ()- 710% u& ()- 710% u& () -

710% u& () -
710% u& () -
710% u&' () -

710% u& ()- 710% u& ()- 710% u& ()- % Z;i J+>710710% ué& ()-
M -F27710% u& ()- 710% u& ()51 %&(*,.02i J+>710% u& () -
710% u& ()- 710% u& ()- 710% u& ()- 710% u& ()- 710% u& ()-

2467=M Z;1J+>710710% U& ()- 710% u& ()- M'-F27710% u& ()- 710% u& ()-
MNVA nu} i J+>MEEE ¢ (GLAIMED IS:

10

15

20

25

1. A colored absorbent article to be attached to an inner
side of an undergarment matching in color with the article,

the absorbent article having a body surface for facing
the skin of a wearer and a garment surface for facing the inner
side of the undergarment, the absorbent article comprising a
topsheet appearing on the body surface, the topsheet being a
nonwoven fabric formed of only colored fibers that are at least
one kind of fibers selected from synthetic resin fibers,
semi-synthetic fibers and regenerated fibers, wherein

when measured for the body surface of the absorbent

article, a Munsell value is in a range of 5.7 to 9.3.

2. A colored absorbent article as set forth in claim 1,
wherein the colored fibers are fibers containing a coloring

agent.

3. A colored absorbent article as set forth in claim 1,
wherein the colored fibers are fibers having a coloring agent

applied thereon.

4. A colored absorbent article as set forth in claim 1,
wherein beneath the topsheet, provided is an intermediate sheet

that is a nonwoven fabric comprising colored fibers.

5. A colored absorbent article as set forth in claim 4,

wherein the colored fibers of the intermediate sheet are at
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1 910a"10% >6" & ()-Na"10% >6" & ()-Na"10% >6 & ()-Na"10% >6" & ()-Na"10% >6" &
()-N 109156 &8 () - % orlored"dbsprbest (priiyde as set forth in claim 4,

i A"a"10% >6 & ()-Na"10% >6" & ()-Na"10% >6 & ()-Na"10% >6" & () - NO6<BHI OU9. >
a"10% >6" & ()wheyein a sheet of uncolored fibers is provided beneath the
iA"a"10% >6" & ()-Na"10% >6" & ()-Na"10% >6" & ()-Na"10% >6" & ()- NOSW _° ghU9. >
a"10% >6" & ()tepgheet and the intermediate sheet, and the topsheet and the

i A"a"10% >6" & q(\g -Na"10% >6° & ()-Na"10% >6" & ()-Na"10% >6_& () - NgkoswxyU: . >
a"10% >6" & ()imfgrmediate have a total basis weight of 25 to 75 g/m’.
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S 10%#& () - s9&10%#& ()- s3z10%#& ()- s"10%#& ()- N s9&10%#& () -

s3- 10%#& S) - <A| [:.> sSWB10%#& ()- s#M 10%#& ()- s!!110%#& ()- s !10%#& ()-N
ssS#10%t89() -9 s! 109 &£93onedepbsorbent 1 gxtHohe ap- set foggd (In alaim 1,
10%6#& ()- s+ 10%#& ()-N s)! 10%#& () - ss' #10%#& () - eV\”éNA4 10#10#10# ss;
#10%t& () - sIheugkn (vyhermq@wé oy ome guEgace. of3thegokapeheet  akeneap
S#109%6& () - S#L0%#~& ()-_ SS#10%#& ()- s#10%#~& %&N S#109% #f & () -

sl : 10%t&' () - b} osemseLF\abpe gig) inoa1pange of 2400k P)3-es, #10%t& ()-N
Ss, #10%#& ()- s *10%#& ()- N |[:bW s sZ109%(& ()- s"10%(& () -
S3109%°( & ()- s 10%°(& ()-N ss10%(& ()- s910%(& ()- ,!jtii"|[:bU4 s
s!109%( & () - s&10%P(& ()- sL1OUWP(& ()- sS&10%P(& ()-N s-10%(& () - )
S109P( & ()-" St0r " Hegploged a%S%{mlmz»@(r&'l@)lﬁ a®perofey ’h (N c k3um dugyiziqh -
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SF:"110%°(& ()-N sS8! 10%°( & ()- s L6#10%(& ()-9%8B8088AG FYU4 s'!10%)
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s10% & () - 98884806 N WPlawsk-abigrhenp @y iglecto, beowk&ached) to" anoiengy - k)
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" 10%#8& () - k) the absorbent article having a body surface for facing
the skin of a wearer and a garment surface for facing the inner
side of the undergarment, the absorbent article comprising a
5 topsheet appearing on the body surface, the topsheet being a
colored synthetic resin sheet, wherein
when measured for the body surface of the absorbent

article, a Munsell value is in a range of 5.7 to 9.3.

10 12. A colored absorbent article as set forth in claim 11,
wherein beneath the topsheet, provided is an intermediate sheet

that is a nonwoven fabric comprising colored fibers.

13. A colored absorbent article as set forth in claim 12,
15 wherein the colored fibers of the intermediate sheet are at
least one kind of fibers that are selected from synthetic resin
fibers, semi-synthetic fibers and regenerated fibers and

contain a coloring agent.

20 14. A colored absorbent article as set forth in claim 12,
wherein the colored fibers of the intermediate sheet are at
least one kind of fibers that are selected from synthetic resin
fibers, semi-synthetic fibers and regenerated fibers and have
a coloring agent applied thereon.

25
15. A colored absorbent article as set forth in claim 11,

wherein a sheet of uncolored fibers is provided beneath the
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17. A colored absorbent article as set forth in claim 11,
wherein when measured for one surface of the topsheet alone,

a Munsell value is in a range of 5.7 to 9.3.

18. A colored absorbent article as set forth in claim 11,
which is to be used as a panty liner for absorbing vaginal

discharge.

19. A colored absorbent article to be attached to an inner
side of an undergarment matching in color with the article,

the absorbent article having a body surface for facing
the skin of a wearer and a garment surface for facing the inner
side of the undergarment, the absorbent article comprising a
topsheet appearing on the body surface, the topsheet being a
composite of a nonwoven fabric and a colored synthetic resin
sheet, the nonwoven fabric being formed of only colored fibers
that are at least one kind of fibers selected from synthetic
resin fibers, semi-synthetic fibers and regenerated fibers,
wherein

when measured for the body surface of the absorbent

article, a Munsell value is in a range of 5.7 to 9.3.
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20 24. A colored absorbent article as set forth in claim 22,
wherein the colored fibers of the intermediate sheet are at
least one kind of fibers that are selected from synthetic resin
fibers, semi-synthetic fibers and regenerated fibers and have
a coloring agent applied thereon.

25
25. A colored absorbent article as set forth in claim 19,

wherein a sheet of uncolored fibers is provided beneath the
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topsheet, and the topsheet has a basis weight of 25 to 75 g/m’.
26. A colored absorbent article as set forth in claim 22,
wherein a sheet of uncolored fibers is provided beneath the
topsheet and the intermediate sheet, and the topsheet and the

intermediate have a total basis weight of 25 to 75 g/m’.

27. A colored absorbent article as set forth in claim 19,
wherein when measured for one surface of the topsheet alone,

a Munsell value is in a range of 5.7 to 9.3.

28. A colored absorbent article as set forth in claim 19,
which is to be used as a panty liner for absorbing vaginal

discharge.



