; 4567e3e&8f & ~_bbe6eT8f |ifs 2 7 J U N 2002 ABSORBENT ARTI CLE_AND METHOUN @57
MANUFACTURI NG THE SAME BACKGROUND OF THE | NVENTI ON Fi el d of t éflnvention 5
The present invention relates to a thin absorbent article such as a vagi nal
di scharge absorbing sheet called panty liner or a urine absorbing sheet for
an incontinence patient, nore specificall y to the ahﬂ mmm W“H“\cl e which
provi des an excel l ent cushiony feeling ev t hough |t mm ciently
thin, and a nethod of manufacturing the sane. Description,gket he Rel ated
Art As a thin absorbent article, a vaginal discharge absorbing sheet called
panty |iner has bgaesoimistel XrlfRENE- aNd Gl TABBOLP! MAGHRSRNGREE i i ng
it on the inner side 15 of a crotch portion of an undergarnent through a
pressure sensitive adhesive. Generally, this conventional absorbing sheet
has a thin absorbent |ayer between a |iquid-inperneabl e backsheet and a

t opsheet for med sackorauspudk aced momweven fabric or the |ike. The absorbent
| ayer is generally formed 20 froma plurality of sheets of tissue paper
stacked one on &ami@tlkepf ahe twavaehtpuwnp, or the |ike. The absorbing sheet is
preferred to provide the wearer with a soft feeling equivalent to that of

t he undergar@ent. Esp@berabkysest ntrverre dropstledsescores ithtio ebsbabénti t h
the 25 wearer's :skin, specifically the female genital organ, its contact
feel i ng shoul d Rt stle Su‘H@)v@éﬂvérVaqlmatlhélé%@r%@lbéorbl@7511]56[9 Na20e® 2 the
topsheet is fornmed froma flat nonwoven fabric such as spunl aced nonwoven
fabric, it can dﬁF“ﬁﬁé%Pﬁ%‘ﬁf@0661%%ﬁ¥§@FbFE@I§Wth FAT adfliiicont 1nprce

t opsheet can not rOV|de a soft a { nce when viewed by the wearer upon

wearing. 5 In caddi§ita ’P%]F%tsip\?gll X’ &855?%§HS°§PFPEI@W ¥aigh
sanitary napkln on . the othe Qd cushi feel i b rovi ded
to the wearer’ qglde% éhgxfﬁg |qt %ég%lﬁe¥t§ PH¥ é“?”h%% pgrtlgng and

roove porti,@ns [ f e I eyvel basi c
g portig ﬁlcn.'eﬁ@@%/ ég} 91T L&k 5‘2% toheyely Saﬁle'dg;é'%%%%i Hﬂh %ugg

structure of 10 t e vagl na schar ge sor bi ng be felt

as a part of theydindapgariest Kk UeA M4l g-pei ng fixed on the inner side of
the crotch portion of the undergarnent, nust be significantly thin, it is

substantial ly inpossibke & ocishapsddiehepsheetc1tp havagindge pechhogs and

groove portions 15 significantly different in level. In order to provide
the wearer wth ssofdingeanesy deddledegahval eirtert bakhatewfwided yukdewgar ment
as well as a soft appearance, nevertheless, it is still possible to shape

t he topsheet to $hmbreabsdgeipprshieensiang rgriopvd xdogt iomn sheghtrler 80de
different in level. However, since the absorbent |ayer underlying the

t opsheet havidng &fuch cregge ReEr gioOfe2poriite MenEhFRT AP rrePA€SYBFS har d,
the difference in | evel between the ri dge _and groove portions of

t opsheet is renotRRF g Yraftesd ven ﬁﬁﬁl &Va FNﬁﬂ“ﬁ?ﬁ&@E@lﬁpsfﬁglPﬁln

a0sorbent 25 ar ] el I Sl S 1801 JhU LN PLRL 5 SOp LG o2

backsheet and a topsheet formed from a spunlaced nonwoven
fabric or the like. The absorbent layer is generally formed

20 from a plurality of sheets of tissue paper stacked one on
another, air laid pulp, or the like.

The absorbing sheet is preferred to provide the wearer
with a soft feeling equivalent to that of the undergarment.
Especially, since the topsheet comes into contact with the

25 wearer’s skin, specifically the female genital organ, its

contact feeling should be soft. However, in the case where
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3 In addition, since the absorbent article of this kind is general®y fuN stgg
and wrapped so as to inprove the portability by the user, the difference in
| evel between the ridge and groove portions is also renoved or reduced
easily by the 5 pressure applied in the folding and w appi ng process or the
pressure applied when it is stored in sucnzmwapped state. SUMVARY OF THE

| NVENTI ON The present invention has been worked out in view of 10 the
shortcomng in the prior art set forth above. It is therefore an object of
the present invention to provide a thin absorbent article which is capable
of providing a sofd tepshaet fee&birfgdtfrdrha Weat eforsiovkhnr &5y Welshicasag@ soft
appearance, and is al so capabl e of maintaining such soft 15 feeling. It is
anot her obj ect ofpurtiecpdesemnovienvEatirian {0 qanowtdpravies hogoed contact

manuf acturi ng an absorbent article which is capable of naintaining a soft

f eel i ng const antieelingcor®i rgdisianf itist tappbeet ofart heti pwenideon, stfiere 20
is provided an absorbent article conprising: a topsheet forned froma
nonwoven fabri c;2RPS5&ERSRekien R BFhiBR YeR4SET diPSPoYedr bed ween t he

t opsheet and _the backsheet, wherein the topsheet is three-dinensionally
shaped to have hills ARd°YEF 1%dy8 B YATVALYnG vF ' RP8QEReBE st i tifeSHER | s and
25 the valleys being arranged at a pjtch of 0.5 to 5 he .

t hr ee- di nensi onat ] aﬁ/g%ﬂépaer FRs ne‘e?rpjﬁré?/%geﬁg?ﬂ?tﬁﬁ@ggrgélﬁklonbfseﬁlfﬂN 2002
4 0.5to 5 mMu CRdig r Lessuye, of Pa | L]

thereto, the cugﬁﬁgﬁglayerﬁggn eﬁh§‘§§%7|t?d%&' 8 éﬂggﬁflsgi?gggfhggtPa IS

applied thereto,:y1as R LHgKNESst Bl add fHookar §6Ft Pot At drhgikAhekpess of
t he topsheet, and the cushion | ayer has a conpression property val ue
smal | er than thaiife he 19PSRRAL. However, since the basic structure of
10 the vaginal discharge absorbing sheet, which should be felt
as a part of the undergarment in use while being fixed on
the inner side of the crotch portion of the undergarment,
must be significantly thin, it is substantially impossible
toshape thetopsheet tohave ridgeportionsandgrooveportions
15 significantly different in level.

In order to provide the wearer with a soft wearing feel
equivalent to that of the undergarment as well as a soft
appearance, nevertheless, it is still possible to shape the
topsheet to have ridge portions and groove portions slightly

20 different in level. However, since the absorbent layer
underlying the topsheet having such ridge and groove portions
is thin and relatively hard, the difference in level between
the ridge and groove portions of the topsheet is removed or
reduced in the manufacturing process of the thin absorbent

25 article. Therefore, the originally expected soft feeling

can not be obtained.



Wth such construction, the difference in |level between the hills dpqg yime 2002
val | eys of the topsheet is hardly renoved 10 or reduced even if an external
pressure is applied thereto in the manufacturing process or after w apping.
Therefore, the absorbent article can constantly provide a soft contact
feeling to the skin as well as a soft appear ance. Preferably, the thickness
of the cushion |layer under 15 a condition Where a pressure of 49 Pa is
applied thereto is one to five times the thickness of the topsheet. Wthin
such range, the absorbent article can be made thin as a whole. For exanple,
the cushion layer is fraraaditfircom itdy enghatad drdeandesk NaveY edhifsaki h€
conprising thernoplastic 20 fibers. The through-air bonded nonwoven fabric
has an excel | entisyssis mniilyg pdedendy rapprdisb aistt d isnpofo viehd etduint aby péty
thereby effectively preventing the three-dinensionally shaped topsheet from
bei ng crushed. kY ithepvser bltdet Hafferenaepshierehdiatwpeabsr bsicgredard
retains a liquid and the cushion |ayer substantially does not have a
function of ret HIAWE é’OFFé‘BPﬂ.lw%é%dﬁl‘\?éfPQ, or reduced,eapidy Byjth¢s al so
possi bl e that. the cushi on Ialbr/ﬁ .substantially has a function of absorbing

er ,
and retaining a PiGAFFe FPPHHRS 1BaRe PRSI HRIGNhBETPRING RECERSDIFehhe
article my be conposed of only three layers, i.e., the topsheet, the
cushi on | ayer ard 5 tHe 8381%3%%e"fh.enTﬁ5ré%/o?%d,ret%énnﬁ\lahb"b]if@)p(,eéinsBétﬁade
thin and felt as integrated with an undergarnment when fixed on the inner

side of the undergarnent in use. In an alternative to the three-|ayer

structure, it |Sg@RMRWOFSTrRE et aRst ruct the main body to have at | east
10 four layers by providing an absorbent |ayer having a function of

absorbing and retaini ngeaptésutitd ihobneesn the sushi vk deaaysht aty ke of
backsheet. Wth the absorbent |ayer being thus provided, the absorbent

article can labsorte anbrtebaing nbr ethe quidraarecospar edrivw tdbddee caseiwhere
the main body is conposed 15 of only three layers. In this case, the
absor bent | ayer wewrdiereornechfeamodntherptedahtnanwenenod alyr iccogdrprasi ng
pul p. By enploying the air-laid nonwoven fabric conprising pulp as the
absorbent | ayer,thiteahbsopereharitiges werhabs crapakad ekranidbre 4 sqbtd 20
than the cushion layer even if it is of the thin type. Accordingly, the
absorbent articl®@BRIhd §5LE8enE0) MPenticdReE sS pfkter abl Yelked®ad &°Fhgi nal

di scharge absorbi ng sheet. However, the absqrbent article of the present
nvention is al SPERHATEShl 87008 HHiT ARG SaBeoR b HEp SHEBH spehs gpEL

i nconti nencel5pat7£eer£tisﬁ Accordi ng to anot her aspect of the present
i nvention, 2 T AN 2002 6 there is provi ded a nethod for manufacturing

an absorbent article ifcludhfigie Aol PRINGEERE RLEENE 1 ATLA NONVBYLRVEERT | C;
amethodof manufacturing anabsorbentarticlewhichis capable
of maintaining a soft feeling constantly.
According to a first aspect of the invention, there
20 isprovidedanabsorbentarticle comprising: a topsheet formed
from a nonwoven fabric; a backsheet; and a cushion layer
disposed between the topsheet and the backsheet, wherein
the topsheet is three-dimensionally shaped to have
hills and valleys alternating with each other, the hills and
25 the valleys being arranged at a pitch of 0.5 to 5 mm, the

three-dimensionally shaped topsheet having a thickness of



a backsheet; and a cushion |ayer disposed between the topsheet and th@37 JUN 2002
backsheet, the nmethod conprising 5 applying heat to the cushion | ayer
unwound froma material roll to restorebul kiness of the cushion | ayer,
before lam nating the topsheet, the cushion |ayer and the backsheet. In the
manuf acturing method, even if the cushion Jayer is in a conpressed state
when supplied fromthe material roll, 10 it is heated to restore the
bul ki ness, thereby providing a soft feeling to the nmanufactured absorbent
article. Preferably, the absorbent article manufacturing nmethod further
conpri ses cool i g st he gushiuadelay erorafittabnappese rgpheasut® dthascashion

| ayer. Wth the cooling process, the 15 restored bul ki ness can be set

i medi ately. Prefpddbblytheheteushi on layer is forned froma through-air
bonded nonwovenfabric conprising thernoplastic fibers. Even if it is once
conpressed to reduce Eheisddeon 1aien hppdegh-aarendohided vhenaeyene f abre c
conprising 20 thernoplastic fibers can easily restore its_ bul ki ness when
heat is appliedht? gf‘&.s IRPliedtharsfsshan o thagkne R o983 41t0eMt LaFistl e

manuf acturin hod _furfher conpri.s dj spasi ng an absorbent | ayer, which
has a functignn%%aﬁbgg?b#%bcgﬁﬁﬂ$§Fa?ﬁ?ngoéghﬁﬁﬁﬂ 87925 petween the cushion
| ayer and the backshe n.this , WLt LS ferre h t he absor bent

article nanufacturing%eZ&}Sl{’lﬂ{?I\#'%%%Zha%re?hggJEl Eﬁ{%%gl%%%%FFE%SV%EEﬁying

heat to the absquhent.l ayes uwowrd bromasmierial roll to restore

bul ki ness of the absorbent | ayer, be%ore di sposi ng the absorbent!| ayer

between the cushion | gyer sabd JoR8tbaskadieetne W ke tdie-bill ki pessepfeon t he
absorbent | ayer being restored, the absorbent |ayer can absorb and retain

nmore liquid. It dne BLSDs pief ehé athiikas dhenabseshenit astiLid yreaMbasd uri ng
met hod further conprises cooling the absorbent |ayer after applying heat to
t he absorbenp | ayereditéd dvem ¢60dn R tproedSsredsherer ¢stayed e thak&kimess of
t he absorbent | ayer can also be set imediately. For exanple, the absorbent
| ayer is forned ifr bhe apngifeckarthnemaoves drapfter voaprisg ng Thekpfodde
bul ki ness of the air-1laid nonwoven fabric can al so be restored by applying
heat thereto. 15hetabsoxheyy prefels €@nt pristand Lyopsheisie pssoft contact

three-dinensionally_shaged to have hills_and valleys alternating with each
other, the hill sSf&HdnBhECVERT /5iTaRe HPLANYR P &1°Td BPPERTH#CD. 5 to 5 nm

and the three-dinensignally shap g to ggget ha¥i a thickness of 0.5 to 5
mm under a 20 conditi gﬁeaﬁg?]%lya{ S 85%%’ 5¥° 549 Fﬂ%i SUSPPPT e i HePBEDS Since
the bul ki ness Ofa tcggdggf&lx %elr%ygrpljesssru%gtc% Q@ lPQ j:[J'%pplied thereto is
one to five times the thickness of the topsheet. Within such
range, the absorbent article can be made thiir as a whole.
For example, the cushion layer is formed from a
through-air bonded nonwoven fabric comprising thermoplastic
20 fibers. The through-air bonded nonwoven fabric has an
excellent cushioning property even if it is of the thin type,
thereby effectively preventing the three-dimensionally
shaped topsheet from being crushed.
It is possible that the topsheet mainly absorbs and
25 retains a liquid and the cushion layer substantially does

not have a function of retaining a liquid. Alternatively,



manuf acturing nethod, the difference in | evel between the hills and ”%ZJUN 2002
val | eys of the topsheet can be easily prevented. 25 BRI EF DESCRI PTI ON
THE DRAW NGS The present invention will be understood nore fully 2 7J U
N 2002 s fromthe detail ed description given hereinafter and fromthe
acconpanyi ng drawi ngs of the preferred e di rent of the present invention,
whi ch, however, should not be taken to be limtative to the invention, but
are for explanation and 5 understanding only. In the drawings: Fig. 1 is a
partly cut-away perspective view shows a vagi nal di scharge absorbing sheet
as an absorbent iaris ellecaooeridhlegtiar ahéiashienbiadiarestbofartthea 1pyesent
invention; 10 Fig. 2 is a sectional view of a portion of the vagi nal
di schar ge absor s ighheetof akeortalrengnd katainind adfighig, In thig c8seés an
illustration show ng one exanple of a nethod of manufacturing the absorbent
article of Fig. the Pr§n ody ofnshReprbsothesntty gritdaleHow g enapesadpi®e of 15
a met hod of manufacturing_ the absorbent article of Fig. 1; Fig. 5is a
di agr am expl ai nioRg Yatififpt BERTdn ipPopdieyteRI RSt /FRe Coshacn leget Hifhl vi ew
of a portionsof i'vggiﬁag dischﬁége absorgjn% sheet as an_absorbent article
accordi ng 20°t o "&°s8EGHT Bhbodi ABAT EVFE 1 HESpFBSB NP Ph Tt PEnPagREERy. 7 i s
an illustration oW e _exa of ..a nethod of manufacturi.n he
absor bent articF%go%%E?g%yé?ﬁégg%EFEWyiﬁbC¥1fﬁ%eB@EEE%%EﬂﬁﬁﬁBétgﬁ%N¥l25 The
present inventiqp Wl hobesdiscissed Qﬁ&@i&ﬁ?ﬁéﬂ%iiﬂ gggail interns of the

7 J U

preferred enbodi nent according to N 2002 the present invention

with reference to therRcaPAPABYANG W @W d13S chife 1 he droLLowbngrdeseription,
nunerous specific details are set forth in order to provide a thorough

under st andi ng ofallskeppseseTd ddenktoict | thavdak nbBo@PVi dUsved aBoveyer, to
those skilled in the art that the present invention nmay be practiced
W t hout thegse specirflayadetlay bgoviding herabspsbant d ayeelHawkmovan fahettdmr es
are not shown in detail in order to avoid unnecessary obscurity of the
pr esent i nventi orf. absorbing and retaining a liquid between the cushion layer
and the backsheet. With the absorbent layer being thus
provided, the absorbent article can absorb and retain more
liquid as comparedwith the case where themainbody is composed
15 of only three layers.
In this case, the absorbent layer may be formed from
an air-laid nonwoven fabric comprising pulp. By employing
the air-laid nonwoven fabric comprising pulp as the absorbent
layer, the absorbent layer can absorb and retain more liquid
20 than the cushion layer even if it is of the thin type.
Accordingly, the absorbent article of the present
invention is preferably used as a vaginal discharge absorbing
sheet. However, the absorbent article of the present
invention is also applicable to a thin urine absorbing sheet

25 for incontinence patients.

According to another aspect of the present invention,



Fig. 1 is a-partly cut-away perspective view shows a |0 vagi nal di sc@g gen 2002
absorbi ng sheet (called panty liner) 1 as a thin absorbent article
according to a first enbodi nent of the present invention. Fig. 2 is a
sectional view of a portion of the vaginal discharge absorbing sheet 1
taken along line Il1-11 of Fig. 1. 15 As used herein, the term "vagi nal

di scharge absorbing sheet" refers to a thin absorbent article to be worn by
female while being integrated with an undergarnent by fixing it on the
inner side of a crotch portion of the undergarment . The vagi nal discharge
absor bi ng sheet therai iredomiviaksionbhaghed b aghnahcthsichange absomdhe
femal e genital organ. However, it should be noted that the thin absorbent
article of the prédene linpladtingn d sSopdise tappinediikentconamwalssof@ienicarticl e
which is to be worn by female by fixing it on the inner side of the crotch
portion of the @RRIFACFEARNDF CasRbiayendPspesatipet warsubie bprairgete upon
i ncontinence. The absorbing sheet 1 has a main body 2, whichisa 27 JU
N 2002 10 t hr ee @8y &Pe| BaF Rt teorpri BERPD £PRECKSABEt 3; a cushion |ayer 4
di sposed on the backshee# 3; and a topsheet 5 disposed on the cushion |ayer
4. On the redr surfac®PBiYiHe Hith Body2 {Ushen JAYEReUBVRRRLr FEA™ ur f ace
of the back sheet  3)._as wn in Fig. there is provided a pressure
sensitive adhesi\Ve® %?ZFOETESFe F%&?g8%%%%e?%%gEhﬁég@g}%@ﬁ?Yeﬁhéif%?%ssure
sensitive adhesi : ' LLed . |l el rJ [ end
linearly in a I3%%?%%%?%%?h§ﬁf§%3fgg'6$@d$%%§f%&hi%ﬁéﬁﬁghiggﬁg?%g ody 2
and are spaced apart ffQRERERIdIRrihg o tModl Newlid eetin@nc il e£¢don) of
the main body 2. The exterior surface of the pressure sensitive adhesive
llayer 6 is coverigdimhtddmpreekeaseasbedlensupplicting daaaksheesridal esshj on

| ayer 4, topsheet 5 and 15 rel ease sheet 7 are of the sane shape and si ze.
As wi || be descriithed hedterd wot he stefer eheebt kimasanutact ey myoretihod,at he
backsheet 3, cushion |layer 4, topsheet 5 and rel ease sheet 7 are stacked
and then tri nmedcdcdl feegethetro ititeo mahefeshtpeed b rbanFi grtilcle20 As shown
in Fig. 1, the absorbing sheet 1 is of substantially hourglass shape,
wherein: end edges 11Paffengbkn P apyeredd aw e masafactusingpuereed and
buttocks are curved to protrude outwardly; two | ongitudinally-extending

si de edges 13 arf®rfAedr eCMRFVES £80HEM tlxﬁm%‘l‘ﬂﬂ”ﬁn gS‘YFFg‘?ftzersﬁBRéyhng

predeterm ned wi.dth of seal rtion 16, whi, is forned al ong but spaced
away from the sitfétedfet?2 of: 5“E1gﬁmef'Zdﬁ%ﬁlfﬁﬁyc%gﬁvghéFE%ﬁFﬁedt th

of peri pheral, .portionl 5., Simlarly, the peripheral. paortion 15 and the seal
portion 16 are f§?%§ e8|§ﬁgl%ﬂ%“%ﬁ’“e Segeﬁl?mﬁ 185§ ¥ne ot her side edge 13
to extend continuouslﬁrgkgggihne vho! e ResbRphery Qf the spmjngbady,2.,5 The

region inside of the seal portion 16 thus extendi ng continuously al ong the
whol e periphery drsot@hl-8dr doRakl ddrianr el W dighgra88iag thérmoplastic
fibers. Even if it is once compressed to reduce thickness,
the through-air bonded nonwoven fabric comprising
20 thermoplastic fibers can easily restore its bulkiness when
heat 1s applied thereto.
It is also possible that the absorbent article
manufacturingmethod further comprisesdisposinganabsorbent
layer, whichhasafunctionof absorbingandretainingaliquid,

25 Dbetween the cushion layer and the backsheet. 1In this case,

it is preferred that the absorbent article manufacturing



The backsheet 3'is |iquid-inpernmeable. For exanple, the backsheet 39onmayyfenn
formed froma thin polyethylene film 10 having a basis weight of 10 to 30
g/ n2. The polyethylene filmis preferably provided with fine apertures to
have noi sture perneability (breathability). In an alternative, the
backsheet 3 may be formed froma hydrophobic nonwoven fabric. Here, the
rel ationship between the topsheet 5 and the 15 cushion layer 4 may be such
that: (1) The topsheet 5 is hydrophilic and |iquid-perneable, and the
cushion layer 4 is hydrophilic and has the function of absorbing and
retaining a |iquedso@rfuitBe} cthert opshepl ybnd ey doay b LomsethtnBdydry has
the function 20 of absorbing a liquid, and the cushion |ayer 4
substantial |l y doegonod fiorctd orattegieét aphl atd i xpeatebrel budaseesd ¢2 Hhe when
aliquidis absorbed by the topsheet 5, a part of the liquid may possibly
mgrate to the ékshrbent dgger4befonedespoting ehshbeprienielaver wiwden

substantially 25 does not function to retain a liquid, is allowed to absorb
only a smaller &RBUFHSTION LaULH §56r tmiRACkehame- t 4isht Hee bugkinesg of 2go7
12 topsheet 5. The topsheet 5 is forned froma hydrophilic nonwoven fabric.

In case of (°1 ybe3 b@ﬁ"é:h%%?t’e%bﬁﬁ?gb@sc?@ﬁﬁ&e STAPRPYPIHE %ﬁ‘ﬁ?ﬁe‘fa}%
fibers treated L Sge h d ophi I%p ° ?ESILfd @ it he t she A contain
hydr ophi | i c flbers §uc% Ast TSPl 5r Lo At ch3 s Fff efﬁ%nqﬁﬁgheet 5
may be formed by,mid %Qgggﬁ%rrkﬁei@ﬁe gﬁﬁg%ggggﬁ%ﬁ%ﬁﬁgﬁgéfﬁy&beﬁﬁoxﬁ%ﬁ{ or

rayon with synthetic ers treate rrirc, or on

hydrophilic f'b%%§1§H§htﬂ§ GBLLPBeRf [2yoh. aﬁ%kﬁrhéﬂﬁ%f#&“M%d%”hQﬂ'@@ﬁt the
nonwoven fabric formng the topsheet 51s a wet-laid spunlaced nonwoven

fabric, which ispkerBEatbya@op] yiwagnWaher cb6t snd prdderts, f ikher ruehofar med on
a net wwre to entangle fibers about each other. Since the wet-Ilaid

spunl aced noowowenkfiabss o fhase absofdersurd peecadh aasd 4 oyt desecaisoély feel i ng
to the touch, it is desirable as the nonwoven fabric form ng the topsheet

5. For the topsheet 5Fot hexamild, aitiiespbnbacett nerwsovers ffabmed fhers dror ned
is then three-dinmensionally shaped (e . g . , corrugated) to have ridge
portions (hillspiztlahd nproeven fabric comprising pulp. The bulkiness of

the air-laid nonwoven fabric can also be restored by applying
heat thereto.

15 It is also preferred that the topsheet 1is
three-dimensionally shaped to have hills and valleys
alternating with each other, the hills and the valleys are
arranged at apitchof 0.5 to 5mm, and the three-dimensionally
shaped topsheet having a thickness of 0.5 to 5 mm under a

20 conditionwhere a pressure of 49 Pa is applied thereto. Since
the Dbulkiness of the cushion layer is restored in the
manufacturing method, the difference in level between the

hills and the valleys of the topsheet can be easily prevented.

25 BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood more fully



20 portions-(valleys ) 22 alternating with each other in the wdth 7 JUN 2002
direction(X-direction). The ridge portions2l and the groove portiong 2%
extend parallel with one another in the |ongitudinal direction
(Y-direction). As will be described later, the ridge portions 21 and the
groove portions 22 can 25 be forned by heating the wet-laid spunl aced
nonwoven fabric under pressure between formng rolls. It should be noted
2 7 J UN 2002 13 that the topsheet of the present invention is not limted
to such a corrugated configuration as long as having hills and valleys
alternati ng Wt Freacdtheotibes i Pdtlaas ¢ apeibragiverphtebi 9 rbDah@ froRfMhd-or
exanpl e, the topsheet nay have enbossed dot patterns or 5 dianond patterns
The term "pit ektompangity hirasiimgsebér shé opee fetrzhl @hnbbhémbént | sf i thea
direction along which the hills are nost closely "arranged. The basis
wei ght of the wetresaht spavitdeed wbheloy droWeatsri cshoeldreds] per hages tyet ween
15 and 50 g/ nR2. The ridge portions 21 10 and the groove portions 22 form
rel atively finebgndimbtidtorivs tardha haventidn Pt atife for iy lsoetionsa® and
the groove portions 22 is fromO0.5 to 5 mm nore preferably from1l to 3 nm
When a pressar e U9ReZ8td33i”I fidiviced to the three-di mensional |y shaped
topsheet 5 with a circulgﬁﬁg%gssure.plate of 2 cn2 by using Autonmatic 15
Conpr essi on Tester "KES FEE $AY"EA6f act ured by Kato Tech, Japan, the
thickness Tl is in a g f. 0. 5 _Imm r.ef Y, Lh hi ckness
Tl is from0.5 to 3 n%?gTﬁéqﬁo% %%%4?EE?}%&%%Eﬁgﬁge?%gp%Sﬁékhgpggsi% not

limted to the =l.ahd e rLe, Q19 - is 20
wei ght, the pitSﬁbﬁkgaddfﬁgﬂ#ﬁﬁk%ﬁgggM%%?gg%%%ehge?ﬁafihineﬁﬁeggg%ggiing

ranges. For exanRl8rdysg €& e rARdensdqfedity vlfat He SPEYdECdnvention;
nonwovenf abri cformed by applying water jets to a dry-laid fiber web to
entangl e fihers about regaclz 0khesectispumkendest aopywniesn baldHecve®iidi Si ng
continuous thernoplastic filaments, a 25 through-air bonded nonwoven fabric
i n which thernopliashbegéideyxbahg gardtd yakasiamnbohiies Ta-th dheatied Bir, and
so on. The wet-laid spunlaced nonwoven fabric and the dry-laid 27 J UN
2002 14 spunl aced nonWbyeR ifsadbr i £l wster adpphi dabliagtopebotamptlke fcagesh¢d) and
(2), and may contain O to 90% by wei ght of noisture-absorbent, hydrophilic
fibers such as rodydanafarbrr s t1h¥ aRECTPeRD TGS LBy OheFght bf

t hernopl astic synthetic 5 fibers. On the other hand, the sgunbon ed
nonwoven fabric and t A9t Hr &8RN ThbhtEF 5driRBvERC 1S PRS S8 PdEnRY onl y

f th | asti heticfib t to_ b d hili .mai nl d

For (e casa?( 17 FHRESEyH MERLESFHBEIS Ay Be WONDLoRRBRERE 11 BaPe b1 10
| yet hyl PE) , I . |, ve PET) ,

O bi conponent 11 ber S50 conb ot PaRe” (Reraer ThEA FaFREFT ORT BRRERER ()

may be sel ected . fgr.t.he synthetic fibers. The cushion layer 4 has the
function of cushioning the 15 topsheet 5, and is preferably forned froma

t hrough-air bonded nopwgves ifsalr ke shag sher popkashicr syvhhehsc
fi bers. The through-air bonded nonwoven fabric wound in the form of
material roll, icisthaeyackdgcomihbeshmitessan absdriand beatele wicchraiheat
roll or by applying heated air to increase 20 the bul ki ness (thickness) by
1.5 to 8 timds t» appecavt ehwodiment of the present invention; and

Fig. 7isanillustration showingone example of amethod

of manufacturing the absorbent article of Fig. 6.

DESCRIPTION OF THE PREFERRED EMBODIMENT
25 The present invention will be discussed hereinafter

in detail in terms of the preferred embodiment according to



ori gi nal bulkiness (bul ki ness before wi nding), followed by rapid coolin
The t hrough-air bonded nonwoven fabric thus heated and rapidly cool cd 7i N 2002
used as the cushion layer 4. In the case where the cushion layer 4 is

formed from25 a through-air bonded nonwovenfabric conprising thernoplastic
fibers, as set forth above, the nonwoven fabric is preferably 27J UN
2002 15 heated in the foregoing heating process up to a tenperature equal

to or higher than the | owest one of the softening tenperatures of the
materials formng the nonwoven fabric. In this case, it is nore preferred

t hat the nonwovemef gheisend isvéremiced wipht ecdectenperad Whe eqdahphiyOfig hi gher
than the highest one of the softening tenperatures of the materials formng

t he nonwoven f alsitagringer elatrpkefoliipwiagedewerip tiloa , nowweners tabritic
conprises PE fibers, the PE fibers will be softened at a tenperature of

about 115 C. 10 9pf@déaf e, 3$de HRertediRomweeen Fabprevids rapitbibyoeddl ed
down to a tenperature below the softening tenperature, thereby preventing
the heated nonwdV&RTFEBRAENY PNt tBERFIHDAPVEREEIT ndt id LdeR PRSP i n

bul ki ness. The through-air_ bonded nonwoven fabrjc is preferred 15 to have a
basi s wei ght inré?wleé(%ﬁe Bthess 15 ﬁ&%@eg?ﬁi}:h%ahﬁ%ﬁﬁﬁptdé‘ﬁ???boriln a
range between 0.013 and 0.015 g/¢ fter the restoration.of hulkiness. The

t hi ckness T2, m’?aghbfsp'?é?telrcr?ldggégg thn tgleﬁlgeggfﬁle S %ﬁ§af-’%\sl st}QpB el to

t he cushion | ayer. l.an usi r i i ression
Tester, is equaﬁqséagfgfg‘?éﬂelr q(tshlr?g’% tggre&%]ﬁ{%nggg Y% %ﬁggﬁ‘;{# ?ﬁgﬁggt%g The
thickness T2 of d:he GUSINONY h@dVlle A alr§ dBseheL abbY thel@eacht TBSchPEon .

t hi ckness T1 of the topsheet 5, nore preferably 2 to 5 tinmes. Throughout
the disclosure, the thigkness Il pofttheu2sakapshaeipearitbevidi ekaassa T2 of
the cushion layer 4, and conpression properties of the respective topsheet
5 and "17 10 UWNGeR2 dbscusiyeoabsasteingd sacet explaésdgohriny vaheres 1 as
determ ned by using the foregoing Autonmati c Conpression Tester "KES FB- 3A"
manuf act ured by KahénTactprbeot aebisurerentrding toha Vdlrggsembdrbinteppisbéet 5
(or the 5 cushion |ayer 4) alone is put on the Automatic Conpression
Tester. Then, arthiawigsdntpieesiirieonpPO Big02 Py &R B ighedp)iewo hpphiredono t he
topsheet 5 (or the cushion layer 4 ) with the circular pressure plate

havi ng an area Jtf 3PEnpPoined Hispertds ebenriekiessest this RRANEILEB? t he
topsheet 5 and 10 the (‘fughi on layer 4 are designated by Tl and T2 . In
addition, the L VaAu€ti E*feabured and cal | ed conpression property val ue .
The outline . @f the conpressionproper value (LC value).is as.follows. In
(e dlagramiat Fi'g. Shoehiarr e srsstfint “rebshdl ratrafed arraee™™nd e
thickness of test,samplerd,s 18 SAOL] 80sd b ARSLISSAe d0Bei Ut B) sLhLEkness
TO refers to the thickness (Tl or T2) of the pressed region of” the test
sanpl e when the yiitd 8Li PG 8$TeGR20EaRRtH 49 PRiIctQa®mBA€WR) 2 dPRl 64
thereto with the pressure platé. Then, the conpression pressure is

i ncreased |ineardie ahnér GARRI €53 OFot @l foot i &P 020t manhsae egdriidam t hre
initial pressure PO to the maxi num conpression pressure of Pm- 4,900 Pa
(50 g/cnR). The tdyickriesssihared eksorbihpesidetckressmedl dhealpoedied #egi on
of the test sanple when the maxi num conpression pressure Pmis applied

t hereto. 25 2Phe cripeds dii sphares dyonCipefenadargwiitadeorgsn . sdigpkseks
expressed by a value of the definite integral along the 'Q7 J~ N 2Q02 17
curve (i) of Figtt sheaddeBd TvethdeG, the ethinygbsorpegt T iR¢ 4t &8¢
pressure; T indicates thickness), Then, the corrgressi on property value (LC
val ue) is obtai iRAPSECOFRTHY 4 tTalsoweriatert ﬁ?)%fh}abéaifﬁgﬁ%iaaﬁll%%). 5

In the absorbi ngwhsihc%etislto tbre]ewc():z}"lns%Iyornenllaaf/ee£y4fihxaisngait on the inner side
of the crotch portion of the undergarment for absorbing a

25 minute amount of urine upon incontinence.

The absorbing sheet 1 has a main body 2, which is a



conpression property value (LC value) smaller than that of the topghegiN3002
Preferably, The LC value of the cushion layer 4 is 0.1 to 0.5 tinmes the LC
val ue of the topsheet 5. The cushion layer 4 is not |limted to the

t hrough-air 10 bonded nonwoven fabric, but nay be fornmed from any sui tabli
nonwoven fabrics such as spunlaced nonwovgn fabric as long as the thickness
T2 and the conpression property value (LC val ue) thereof can be set within
t he foregoing ranges. The through-air bonded nonwoven fabric conprises 15

t hernopl astic synthetic fibers, such as nonoconponent synthetic fibers of
pol yet hyl ene ( PE)lre$ol pprropphenet é REmpati spabyes hyd eteber @pht halsitien( PET) ,
bi conponent synthetic fibers of conbinations thereof, or nylon (Ny) fibers.
I n case where tbheyetghiispdsayiern dhawiankyheondr issesa 20rhde b Phdbirese@nt het i ¢
fibers, the topsheet 5 mainly serves the function of absorbing a |iquid,
and the cushi onohaykee aushitest davealty does not function to retain a liquid,
as inthe case ( 2 ) . However, it is also possible that the cushion |ayer
4 contains at nost 2098 FRewsrghtSHILanedPEpHY MEipi BRT% 25 sfech A3 ton or
rayon in addition to the synthetic fi berf(, Z N 2no%%318r1 tipleg,leby 2fenabl i ng
the cushi on Pay&Ktarier apedAsendf sthfi £36F T TwiAg a° stl™ dfroun?’ 67 1 qui d
to enter the cushion |ayer 4. In this case, to t jhant |y
functions as a [F§EF lfsb)rérg‘lﬁbg?é\ﬁt PEFTTHE ssg%llﬁbv% %lht(?g?ggelgar}/g@t ﬁgftgcrﬂshi on
5 layer 4 substantiall ges.not f ' s a e t gbRi NG R
liquid. On the %tlﬁgr%l%%{m N iscﬁlecélsnéié\%ﬁ%rkggrtlﬁé caéﬁ%lo%r%g§/%%§4§%sbfor med from
a through-air b : I 3 d@ahnieq mrgg;eis I Wgsmé hed i

fi berstreated t%ﬁggghgér% %?I?gsquggé@?\éﬁ%gh-air bon edsor spunl aced
nonwoven fabric 1%9@5§h?i ng hydherblbigaf idiekstsuah(asdimymaioan pflihd n
addition to the synthetic fibers treated to be hydrophilic, or a spunlaced
nonwoven fahpi C anhyp&dy thanhyshtoppiakea dpdrer $rohhmaushhen irapevidth
substantially functions as an absorbent |ayer having 15 the function of
absor bi ng and r etiaierithgna (X+diuietitias)i nft tiee gusi@ pody) 2. IThet RETABIPT body 2
of the absorbing sheet 1, as set forth above, the initial thickness T1 of
the topsheet 5 isifFack afotBe presante shasihi ¢ aPhehi tkhe¥er F2LHFOVAESCushi on
| ayer 20 4 is preferably 1 to 5 tinmes the thickness Tl. However, it is also
preferred that tHeh ot aRlefpseki®E ("F1 + T2) of the topsheet 5 and the
cushion | ayer 4 ranges _between 1 and 10 mm  lLn this cgse, T1 | . and
T2 is 0.5 mmat the nPhitnths (qa.cé‘.s,%e%eg( tcﬁght-LSflafaiﬁﬁ CKknES srli?ésesclgn?r?gr;ﬂ T1
is 5 mand T2 25 is 5 at the maxinum (ji.e.,, t t ot -hi;ckpess is
10 ). Mor épr e?eérea?oﬁeygg]?ﬁ%iﬁﬁk%%e(%e‘rig‘%‘% S&aé’\gtqggﬁ Jr%eﬁe' %17‘} 151 lugﬂ 202

19 described later with reference to a manufacturing wethod,
thebacksheet3,cushionlayer4,topsheetfiandreleasesheet
7 are stacked and then trimmed all together into the shape
shown in Fig. 1.

20 As shown in Fig. 1, the absorbing sheet 1 is of
substantially hourglass shape, wherein: end edges 11 and 12
to be directed to the wearer’ s abdomen and buttocks are curved
to protrude outwardly; two longitudinally-extending side
edges 13 and 14 are curved to dent inwardly.

25 Fig. 2 shows a predetermined width of seal portion 16,

which is formed along but spaced away from the side edge 14



the thickness T2 is 1 to 5 tinmes the thickness T1, and the total thi ?Llyn\gmq;}zmz
(Tl + T2) ranges between 1 and 6 mMm In this case, Tl is 0.5 nmand T2 is
0.5 nmat the mininum T1 is 3 mMmand T2 is 3 nmat the maxinum 5 The
topsheet 5 and the cushion |layer 4 are bonded to each other with a hot-nelt
type adhesive or the like. Fig. 2 shows vgﬁant spaces 5a |left between the
upper surface of the cushion |layer 4 and the topsheet 5 thus bonded.
However, the upper surface of the cushion |ayer 4 may be undul ated 10 to

el i m nate such vacant spaces 5a. On the other hand, the pressure sensitive
adhesi ve | ayer ®yispoédé¢ternhiotednelth ¢ 8§ per ek mdhes &si drol § he sundes gay ent  at
a peel abl e adhesive strength. The rel ease sheet 7 is fornmed by coating the
surface of paperthgi péiriphegiadaper tiewi h5|anpethd Beadcpodsian L b coreefotipah
wearing, after the rel ease sheet 7 is peeled off, the absorbing sheet 1 is
fi xed on the i nférngitde ord eRgeerldtr ci? poe ther et hidaundes dartrektedt ough
the pressure sensitive adhesive |ayer 6. Then, the absorbing sheet 1 is
worn by 20 a we&P8tiPBgetherrlarentiadiiGePgRtthsHY 8§ FhatmadifePPEhsheet 5

cones into contact with the wearer.s skin. Here, sin t he topsheet 5 has
the ridge porti %ﬁ‘? 29408 tREITT 030 etPor I NS I 18 ;%gcgg‘uﬁt SETER@HTY pi tch,

the topsheet 5 ¢ PL.QVi a_soft contact, feeli.ng to the rer' s_skin. In
addi tion, since C%’Elttl §Og§§ i%?loxfgaytecr}e 4wq]1°sledipfﬁéggar%eﬁ%af%\??%(g ?o%as leet 5,

the cushion layqr 4;gan.Lteligve & goptact pressure to the wearer' s '2
7 au~ 2002 20 skilrcll, 't oggtﬁer vaet ﬁ%tqﬁe topsheet 5, thereby inproving the

wearing feel. Since thgedkdlsPRekayers 4ih8iROdd @Rad1beneahekhgpioOpsheet
5 and the thickness T2 of the cushion layer 4 is 5 equal to or |arger than
t he thickness Tkhef bhbestiensBeriy Deandriide feofps assnopo pyosritepneval ue (LC
val ue) of the cushion layer 4 is smaller than that of the topsheet 5, even
if a pressuné adteyiog 4 hestopshgbt oF 1Mtolf® gamfuf athaipbhge prylcessfikuch
pressure is relieved by contraction of the cushion |ayer 10 4, thereby
preventing the disf peetecdlinplkevidledatinbenintehapeitigee poptharsm2ishwee t he
groove portions 22 of the topsheet 5 from being renoved or reduced, so that
t he shape of theannggeipdtyi divFeathapdlitie -gr odve Fbr il bABNIL Wean ble
maintained as it is. 15 On the other hand, the absorbing sheet is generally
fol ded on two fQAaFKShRES AW PR BSS ity SWEEPPRAREC PENUREET $2RF Apped in
a packaging material f{or sale . Even if .a pressure acts in such ol ded
state, the difference Rl g'\/hgl r%g?%%rhs}’tlﬁegﬁw ge' gg?ﬁo%sshef% %r‘?é]%[ %kée gr oove
portions 22 ,Gf t%h&%ﬂsﬁgﬁérzﬁ)% ' sbengglcﬁagli%%{é/: renmoved or reduced, as set

forth above . Accordingly; when unw appe e fine ridge and groove
portions 21 and 23 al ygenabhdikM 5h;gaghyaidign ;appgar o e oRspeer 5 to
provi de a soft appearance. Fig. 3 shows one exanple of a nethod of

manuf acturing 25ddenabsoitiiong1 sheets is ymlophiakcrfld hd9 4% function

f or medbywi ndi ng a nonwoven fabric "2 7 ~uN 200z 21 25, such as

hydrophi l i ¢ spurd facedorbanevend fedydieinos fofuidyg orhe topsheet 5. The
nonwoven fabric 25 is fed to a nip between formng rolls 32 and 33. One of
the formng rol | &)32 ahdt8®shsephovildeldophilisagdmbaney Wt hhprfoncusoons and
recesses 5 alternating with each other in the axial direction of the roll
and extendi 7§ pafabbeprind ackhiclwidot #rg tha euidienr haffref etdsdiangiipdeYi on of
the roll. The other roll is provided on its surface with recesses and
protrusi ons adafiss tn@tr’rﬁtl@:afr‘frh ftheeftELBgdi WPt r usi ons and recesses. 10

Under a condition where the formng, rolls 32 and 33 are, heated to about 120
C, the nonwoven fabri 5“2C§‘°’|es°%r‘g)ssgae%ét]v@éﬂdtﬁea]?%?%eﬁjgw gf‘?gm??hﬁﬁ‘d 33

whil e being let out . Thu i dge_portions an roove .portigns simlar to
t hose indicated éa)ft aZIia]é%(?szER ﬁﬂﬂug.d lﬁa-\érpeostérgrlrgcfml‘%rattﬁegﬂotnm%\%lrslm%3’5ri C.
15 Amaterial rol{ KBS f.or ywi.ndi ep fabric. 84 .546h, t he
t hrough-ai r bondlea&’:éérn\?\bvekfr%@%?fgﬂ%gpg?g?r?n'q% ;fhe’ pgghflosnl‘?ﬁ at;e;egzgl. ??n the
mat erial roljs 313048 cR0BURMENf &BN L&t 2 1251 YQUN, Wist B1h b5 hiLlkBEs S, bei ng
reduced. The nonwoven fabric 24 is fed over aroll 36 to a heating 20 unit
50. The heating &uliyf HQnia3 1prOMhEesk Wit hikeal pekl enBd ws1diud5 thbhetsar f aces
of which are heated. The nonwoven fabric 24 is wound about these heat rolls
34 and 35 to be heated. The heat rolls 34 and 35 are spaced apart from each
25 other and theirsurfacesaresnooth. Therefore, the nonwoven fabric 24 is
wound and advanced about the respective heat



2 7J UN 2002 22 rolls 34 and 35 without being pressed between thepherm 2002
rolls 34 and 35. At this tine, one face of the nonwoven fabric 24 is
brought into contact with the surface of the heat roll 34 and heated the

ot her face of the nonwoven fabric 24 is 5 brought into contact with the
surface of the heat roll 35 and heat ed, 592that t he nonwoven fabric 24 is
heated from both faces with the heat rolls"34 and 35. In case where the
nonwoven fabric 24 is a through-air bonded nonwovenfabric mainly conprising
t her mopl asti cfibers, 10 when heated with the surfaces of the heat rolls 34
and 35, the bul kbpersefthj ckness) of the nonwoven fabric 24 is increased by
1. 5to 8 tinmes to approach the original bul kiness (bul ki ness before

wi ndi ng), and the denthd¢ \toplseredfsiis deenedsmdnt o agdmmpsii 11e3ndwwappr oach
the original density 15 (density before winding). In other words, the

bul ki ness and déabirtg. ofInt Prsnohvidy erteatwphe@d amey lestoresedivziekanpl e,
when the nonwoven fabric 24 is wound into the material roll 31 (i.e.,

bef ore the rest 8fatyoadct hEPH KFRaESS ta he hyirerhésscmeddudedi¥edh t he
Aut omati ¢ Coppression Tester is 20 0.5 after. the nonwoven fabric 24
passes through th& Wé?fthere&i’§‘a§4c%rﬁtfl§5%r°.pr&l.lc(f3£9trérsi‘ﬁ}é 3eSe Ot i on of

the bulkiness ) , the thi %kness neasured_jin the. sane mannz)re Irqfsi %%?reased to
a

0.75 to 4 mm TRE 58¥FAce Fefipetf stur'é’ of t¥he WeLEeFor 193 s

f bl t |t high hanp.t he . t f f i
Penper atut es.of TAanfbstraPhOr i dBhi L L€ i5UES gt gk tEn RIS |
bonded nonwovenwfi%ﬁréﬁltﬂe'litch\fg?&?ss%rebfz,e&Scorrﬂé%ﬂx%fp%ri'igg thabntheys are

heated up to a tenperature equ to or higher than the highest oné of the

sof teni ng t enperakunosr&bnitie: mabekkaksch Ry 2¢xaednl 6r idysase where the
nonwoven 5 fabric 24 is a through-air bonded nonwoven fabric conprising PE

fibers, theisurface tenpefeathubenmidiambeat tid henddvamd B iics fprefer abl y
set at about 115 C. Here, it is not necessarily the only one way to heat

t he nonwoven f alihiect @khsietthb the veio- heat spwollss-c@Unanc vah. fdix ikor wiekanpl e,

t he nonwoven fabric 24 may be heated wth only one of the heat rolls 34 and
35. In this casds 6aryedriy Pacdyohd thearondby et fabiet cf themivel bermrcht ed.
However, since the restoring effect of the bul ki ness increases as the
heating time of %hé RBAVBYEN TFRalsniténgle bbranss 3Pengerach tothepr ef B¢ d

the wet-laid spunlaced nonwoven fabric has a soft surface
15 and provides a soft feeling to the touch, it is desirable
as the nonwoven fabric forming the topsheet 5.

For the topsheet 5, the wet-laid spunlaced nonwoven
fabric thus formed is then three-dimensionally shaped (e.qg.,
corrugated) to have ridge portions (hills} 21 and groove

20 portions (valleys) 22 alternatingwitheachother in the width
direction (X-direction). Theridgeportions?2landthegroove
portions 22 extend parallel with one another in the
longitudinal direction (Y-direction). As will be described
later, the ridge portions 21 and the groove portions 22 can

25 be formed by heating the wet-laid spunlaced nonwoven fabric

under pressure between forming rolls. It should be noted



15 to provide two or nore heat rolls. In an alternative to the for%&dﬂ”bzmz
construction, it is also possible to provide another heat roll in addition
to the heat rolls 34 and 35 so as to heat the nonwoven fabric 24 with three
or nore heat rolls . By increasing the nunber 20 of the heat rolls, the
heating time of the nonwoven fabric 24 can.,be made | onger to increase the
restoring effect of the bul kiness of the nonwoven fabric 24. After the
restoration of the thickness, the nonwoven fabric 24 is fed over a roll 37
to cooling devices 58 and 25 59. These cooling devices 58 and 59 are paired
to confront bot hhhacks tafpshber norivevER skabhince?onThenewalhingddey scas 2 7
JUN ~ 24 58 and 59 are constructed to blow air fromnozzl es 58a and 59a, so
t hat the nonwoveéncpabidiege@LandigwstdPy asodbed ani RévinkehBils bhréowaeliayvdot h

faces thereof. Since the fihers constituting the nonwoven fabric 24 5 are
solidified in aale%%?’%atﬁ@Pi“blg‘ o?a{}\ ﬁﬁh%ﬁli%%@%ﬁﬁ%ﬁié%?eﬁ%%ﬁ%#e—%
after the restorati b i i i fabric 24
can be innediarg%?“ggfqg$&?ﬁ2'EEFQ?%EEZM%52¥2§2%egggﬁigp%ﬁggﬁ?%ggf §€en
when a tensibe fddasend sattmedi ghekyrmpplichd dsoudedeeronney esrsf edaipetdd i n
the subsequent 10 transporting process, the nonwoven fabric 24 can
certainly mai nt@frfhehet Flésiog edrpeljonmless hdpk dhg|Nif1s preapstyiiosely he
nonwoven fabric %@aA%E t hrough-air bonded nonwoven fabric conprising
t her nopl asti c f?%m#s%iﬁhe materials formng the nonwoven fabric can be
cooled 15 to a tenperatdibgs] OWEIgHNGNthdGeBOfLi AN N1 L &IPREAIMNEESabheL eof
Therefore, even if such tenS|Ie(%orce is applied, the nonwoven fabric 24 is
prevent ed from exteadinlyg sardedessteash Ng iy bold¢imhesshe kndgdipsremned: nment ,
since the nonwoven fabric 24 is 20 cool ed by applying air with the cooling
devi ces 58 aRd 599 &9 aFpyepraddare 22vinrehr shiaghvelot figrawsd esdons apd
bul ki ness, hardu% acts. o %hghnon ven gabriglz4 the coolin

i i ng

Af t . . ;EJhtch q e &1 Fe éaor ons Saéldi e groove Vr;gﬁtg:fdpr O?ngs' .
er COOIIng W e coo evrces an \ e “nonwo r 24 is

coated with a hotsfRhto.byRe AINRSEYSrerRPaMhy £fbnl 5t8BR. €GineR 2 MAVYrOF
spiral pattern by nozzles 38
of 49 Pa is applied to the three-dimensionally shaped topsheet

5 with a circular pressure plate of 2 cm? by using Automatic
15 Compression Tester “KES FB-3A” manufactured by Kato Tech, Japan,
the thickness Tl is in a range of 0.5 to 5 mm. More preferably,
the thickness T1 is from 0.5 to 3 mm.
The nonwoven fabric forming the topsheet 5 is not limited
to the wet-laid spunlaced nonwoven fabric, as long as the basis
20 weight, the pitch P and the thickness Tl can be set within the
foregoing ranges. For example, use can be made of a dry-laid
spunlacednonwoven fabric formedbyapplyingwater jetstoadry-laid
fiberweb toentangle fibers about each other, a spunbonded nonwoven
fabric comprising continuous thermoplastic filaments, a
25 through-air bonded nonwoven fabric in which thermoplastic fibers
are partly fusion-bonded with heated air, and so on.

The wet-laid spunlaced nonwoven fabric and the dry-laid



provi ded downstream fromthe cooling devices 58 and 59 . Then, Q P P JIN M2
2002 25 the nonwoven fabric 25 and the nonwoven fabric 24 are stacked and
fed to a nip between rolls 39 and 41, thereby bonding the nonwoven fabric
25 and the nonwoven fabric 24 to each other through the hot-nelt type
adhesive. 5 The nonwoven fabrics 24 and 25,thus bonded are fed to a nip
between rolls 42 and 43. One of the rolls ﬁz and 43 is provided on its
surface with protrusions patterned to formthe seal portion 16 shown in
Fig. 2. The other roll has a snooth surface. The rolls 42 and 43 are heated
to about 125 C, staindackthatorWierehofdiesi ciamaosenl {@irliec so24ot@nd hdbcas€s heat ed
under pressure between the rolls 42 and 43 to formthe seal portion 16. In
case where the ndiwosms flabri @n2d may acbhtaughlaito béd¥lethynorsiaen dabric
conprising thermoplastic fibers, the 15 thernoplasticfibersformng the

t hrough-air bondtsd Sk ERROPRAO Fledsvti chydeontl tisdf e tshauck als porar andier
thereby fusion-bonding the nonwoven fabrics 24 and 25 to each other. A
material roll 4£th§°f“of‘ﬂ%dloo§°m}?1?f Ry Yehshstaf é@ﬁ‘ﬁ%ﬁ’%@attﬂcesﬁ’ﬁﬁ?’%cfor
form ng the hack heet 3. This film20 23 is unwound throu arall 45. A
mat er al ol P46 Por i 5 WERET AR ¢ bie s per S st CRPE R

rel ease resin |l a %ft orm.n ase sheet ssure S

f .
adhestve |ayer GH“For P B B9 GV S ROEHE (R0 SEROTVEct POR

nozzl es 47 onto f |1 46.
The rel ease papé% ghéfﬂé?%%%tE?Qﬁhﬁ%%t%?éﬂ%%%g;%%ﬂ%%%ﬁ%%ger I sbg%lggd 52 so
that they can be,adhergdy ugeg ¥ +4@02248 tp each other through the
pressure sensitive adhesive |ayer 6. A hot- nelt type adhesive is applied

fromnozzles 53 onto the syfifeaa OffibBes naywpeeRohabbhsorhtoffiblescefposite
5 of the nonwoven fabrics 25 and 24 having the seal portion 16 fornmed with
the rolls 420anthdA3etBgleren (ral)l,s <l gnby3entherrmaf t er, ddigenaphernen
fabric 24 is bonded to the film 23 under pressure to forma |am nate of the
nonwoven fabric @25 ephlibaheheuolRAT)f, abr ikci Rdponhet fiibmr23oarmpmblieatébease
paper 10 27. Then, the lamnated is fed and tri mred between cutter rolls 56
and 57 to ther ebdjhangoft her Hismoabiinglghastlon W& ng Yt sehapbedffom ghe 1.

Fig. 4 shows another exanple of anethod of manufacturing 15 the absorbing
sheet 1. In the ﬁﬂﬁﬁﬁé&?u?ﬂh@rﬁethod shown in Fig. 4, the detailed
description of the po&hlons havi n sane constructlons as, those in the

manuf act uri ng met hod 8Wﬁ§q+qﬁ ?f qﬁsBged%¥¥?é8nﬁvf88§?ﬁﬂ5€ﬁh6h?hen1by
the common reference nunerals, 29 kD, LR EBPHQ$'%&£IQ%rou goglgggmge&n Fi g
¢ X wWOERG ThTo ¥ he e

4 , the nonwove b1 ¢ riaf Torl 1%t s GAwound and

fEd to a heat Cr}%m\%rvegofabéﬂs tcgﬁppféinézlﬂﬁ@ﬁgp@pstféqg ﬁtﬁételcprqueggd two
heating devices 61 and 62, which are paired to confront both faces of the
nonwoven fabric 24 . FramgisEHarae eBRRbAGSonuoven fabric wound in the
form of material roll, is unwound from the material roll and
heated with a heat roll or by applying heated air to increase
20  the bulkiness (thickness) by 1.5 to 8 times to approach the
original bulkiness (bulkiness before winding), followed by
rapid cooling. The through-air bonded nonwoven fabric thus
heated and rapidly cooled is used as the cushion layer 4.
In the case where the cushion layer 4 is formed from

25 athrough-airbondednonwoven fabriccomprisingthermoplastic

fibers, as set forth above, the nonwoven fabric is preferably



25 6la and 62b of the heating devices 61 and 62, heated air is disc?pf gg 2002

and applied to the nonwoven fabric. For exanple, 2 7J UN2002 27 in

case where the nonwoven fabric 24 is the through-air bonded nonwoven

fabric, the nonwoven fabric is heated to about |15 Cwith the heated air.

In the enbodi ment shown in Fig. 4, the nopwoven fabric 5 24 can be

efficiently heated by applying heated- air to the nonwoven fabric 24 within

t he heat chanber 60. In addition, since the paired heating devices 61 and

62 apply heated air to both faces of the nonwoven fabric 24, the entire

nonwoven fabri c i24dteanibeheassteydiedt Réat My peveess signee 4 hempepsbyen 10

fabric 24 in the heat chanber 60 is not pressed against the roll surface or

the like, the restwedaticorrohigher bthdm netss baveste ocekef edt ithel gopeef trgred.

Here, it is also possible to heat only one face of the nonwoven fabric 24

wi th the heati ngedegireenrds dfi ghegndterdadecfoomialy vhewwiwerepofeboic of a

vagi nal di scharge absorbing sheet (hereinafter referred to as "absorbing

sheet 101") acc%r"dFﬂbstcii‘sérsé*édfﬁdm@ﬁﬁdtﬁer?@ﬁtreéftfﬁfetb?é@‘éﬁto"ler‘?véﬁlt’}“b%,

whi ch corresgonds o Fi In the absorbing sheet 101 shown in Fig. 6,
i o

. 2.
the detail ed20 ‘Fe EFFﬁgi%ﬁlQﬁ % FE™PBY T Hoifs FHIPHnGCt e AR e SRER I Het i ons
osi gnati ng t hetily Sehe o Rlon e et Eretiaenbrrad t¥er o P R batRG e 101

desi gnating them he”comron reterence °na
of Fig. 6 has a gmi, i i an ) I V] t he
function of absorbi gagﬁeag%g@%e{% \rﬁghgpa' I iE%Si %%qﬁi's%%?é‘ %é&e\/\r}%e%ﬁ he

backsheet 3 and {3 oSHaNt 98- A¥BhpPises PE/ rTpdr N 2902 pA8¢ N6 2R3 eK bent
|l ayer 110 is trimred in the same shape and size as the backsheet 3, the

cushion | ayer 4,sdftentapshegttdntdtiure el gasa sheerc7. For the absorbent
| ayer 110, preferably used is an air 5 laid nonwoven fabric, which is

formed suchi1bhat pul pThexedfwdd,h treathdatsidimsypnthetftebricbess rapidinder is
suspended in air, collected and accunul ated on a screen, and then heated to
bond the pul p t cowdeh dawreto aHregpgtathee behdethiergdas tanghgdtemper et uFor
exanple, the air laid nonwoven fabric is formed 10 by m xing 87 % of pulp
with 13% of shedthgredre Pirbeestufd PRIRE hearedt exondqvssr |fewgihs 18rem). In
an alternative, an air |aid nonwoven fabric formed by mxing pulp with
powdery heat - f ustfiesirésilh a8t HIGr 2ngr deeF st BhiY BRLPLUPPS t hout any

bi nder, may al so be used. In another alternative, an 15 air |aid nonwven
fabric formed by mixi RgepErPYELIREE RPRGEDMHBLVEBNE PRt hg & RESHPRERT) with
super absorbent pol yner or. regenerated.cell ul ose fibers y_al sg be wsed.
Here, as thégpulﬁﬁ ﬁﬁgfgrgﬁfystﬁﬁi %ﬁslﬁo%driﬁﬁﬁmbetween s ané ob g/m,

and a fiber density in a range between 0.013 and 0.015 g/cm®
after the restoration of bulkiness.
The thickness T2, which is determined when a pressure
of 49 Pa is applied to the cushion layer 4 along by using
20 the foregoing Automatic Compression Tester, is equal to or
larger than the thickness Tl of the topsheet 5. The thickness
T2of thecushionlayer4ispreferablyltobtimesthe thickness
Tl of the topsheet 5, more preferably 2 to 5 times.
Throughout the disclosure, the thickness Tl of the
25 topsheet 5, the thickness T2 of the cushion layer 4, and

compression properties of the respective topsheet 5 and



For the absorbent layer 110, the air laid nonwoven fabric 20 wound i@¥o/4hei2
formof material roll is unwound fromthe material roll and heated with a
heat roll or by applying heated air to restore the bul ki ness (thickness)
within a range from5 to 20% The heating tenperature is preferably set to
at least 100 C. 25 The air |aid nonwoven fabric preferably has a basis

wei ght in a range between 40 and 400 g/nR2 and a fiber density 27J UN
2002 29 of 0.05 to 0.2 g/cnB after the restoration of the bul kiness. Wth
the main body 102 thus constructed to include the absorbent |ayer 110, when
menstruati on occusdidorliaygweadreobxphes adas oybragieshaetedbilned by exanpl e,
excess nenstrual 5 blood which cannot be retained by the topsheet 5 and the
cushion | ayer 4ths dvsegbedgardtreebinedobyreseiabsbedmmnt YEB&r FEATR”

t hereby preventing the undergarnent from being soiled until a sanitary
napki n or the | mkauifactered v Kaddi feoh-to the foregoing effect, in case
where the 10 main body 102 is constructed to have four l|layers including the
absorbent |ayer 110, ¥?rﬁﬁé5§5§%?%%ﬁﬁ'$ﬁ¥b?aiﬂﬁﬁ4§hﬁd¥ﬁ§@eﬁﬁdﬁﬂ&rﬁﬁﬁéria

of which bul ki ness._is restor%? by heating as well_as the cushion | ayer 4,
it becones eadsi EPSPOCPrevst 4 et PTUgE BgFﬁWbﬁ?ezﬁuaﬂﬁﬂFﬁbCQWBB%%s tions

22 formed in 15,the topsheet 5 f.rom.being crushed. Fj 7~sho Qne, exanpl e
of a nethod of r?ﬁrsl(greéét ?ﬁeﬁlg ?rlllelnalbcslgr?bﬁ)%gsss rgegéjl—ogbgqan (Phg %ﬁu?alcst uring

et hod shown 115695 o4, -4 hecdeb bl depss ool Ofkielod e, BOrd | gisnhayi ng the

same constructio as those in e manufacturing mnet shown ig. 3

wll be omtteday-destopatsBgr-L hemuby Hh6igQMIRN shehermnce ByAer afise A
material roll 160 is forned by wi nding a nonwoven fabric 28, such as air

| ai d nonwoven f alalsibeceot®rdrSichkgepséd tHuQr mé DRy rbha nebsopHesds bayey 110.
The nonwoven fabric 25 28 is wound in a condition where the thickness is
reduced. TheononnevaersHiahr1LyedBs asefddiognatea byotl add@2t.0 an haaitngn, 2 7
JU~I 2~f1 02 30 unit 150, in which the nonwoven fabric is heated while being
wound about heatthedld w134 smek sh8% drhnobe Siedfaops eas éoheateerty value.
Theoutline of the compressionproperty value (LCvalue)
is as follows. 1Inthediagramof Fig. 5, the applied pressure
is plotted in ordinate, and the thickness of test sample is
15 plotted in abscissa. The initial thickness TO refers to the
thickness (Tl or T2) of the pressed region of the test sample
when the initial pressure of PO = 49 Pa (0.5 g/cm?) is applied
thereto with the pressure plate. Then, the compression
pressure is increased linearly at a compression rate of 50
20 mm/second from the initial pressure PO to the maximum
compression pressure of Pm = 4,900 Pa (50 g/cmz) . The
thickness Tm refers to the thickness of the pressed region
of the test sample when the maximum compression pressure Pm
is applied thereto.

25 The compression energy WC per 1 cm? of the test sample

is expressed by a value of the definite integral along the



In the heating unit 150, too, the heat rolls 134 and 135 are spaced 38&9?” 20
fromeach other and their surfaces are 5 snooth, as in the heating unit 50.
Therefore, the nonwoven fabric 28 is wound and advanced about the

respective heat rolls 134 and 135 to be heated from both faces, w thout

bei ng pressed between the heat rolls 134 d 135. The nonwoven fabric 28 is
heated with the surfaces of 10 the heat rolls 134 and 135 to restore its
bul ki ness (thickness ) . For exanple, in case of an air |aid nonwoven

fabric conmprising pulp mxed with heat-fusible synthetic fibers, the

bul ki ness is ingpeased byrlregt & bebubbfBn QPP 0 t he orfeghnale

bul ki ness. 15 For exanpl e, when the nonwoven fabric 28, which is the air

| ai d nonwoven f i | Sl ul j A eat - fusi bl nt iC
fibers, is woungg{j% D ?ﬂgﬁ#ﬁ%%&e&l fo?'}léli%oeg(si hte@%eefsgfé tﬁ?g%%és?gl%ati on

of the bul ki ness) thes {31 pkBESs: yoasie ed vy 4 ud e s ABQITRIICa SURIi9ZST ON
Tester 20 is 1.6 nm after the nonwoven fabric 28 passes through the heat
rolls 134 and 133 {t.£.ay@ft@b themyest ofBhi-28i0h164He) bul ki ness), the

t hi ckness neasured in the sanme manner is increased to 1.9 to 2.4 mm

Mor eover, sisce the nowneerapkabbitg 2dhdex tihethérclsiidn?25agenwoviess faabri c
conprising pulp, the surface tenperature of the heat rolls 134 and 135 is
preferably at | easprd9idh proRe¥ty whINe2002 Bl uBy appligndghasathaip athe air
| ai d nonwoven fabric with the respective heat rolls at such tenperature,

t he bul ki ness othehepaheekdi-d Proglenesdd vi dbve kC gahupe L e usidro@asater I n t he
manuf acturing nmethod of the absork:ing sheet 101 5 shown in Fig. 7, too, it

is possible to Keaf Pht HorfwdyéAmeabEde i t19 158 fLohRe ofoRHE S eatr rolIs 134

and 135. In alternative to the foregoing consfruction, | alsodPossibIe

o
to provide another heBte HPIPR LIAL f ofF P8t He™ &S t?oqqeslt%ﬁu%}h_ 135 so

to heat fabri 8 wt h 10 ft
The restor atPon BoPCEHA R Ao~ Vire SHb M 2R Tme oyt i Rt over a

rol | 137 to the gopling fevices. 56, and 9. {or 05 251 Toidre

4 aRhGo60R! ¢
manuf act uri ng method o absor bi ng sheet léshomnoin Fig. 3. In case of

the 15 nonwoven f.abfi 28 kreQQ: 15 M PUhK 8885 dR3LAr 8EoSd A2 vaaBe bELC

i mredi ately setagy rapid cooling, and a | arge pressure, which m ght

ot herw se reduceihe)buhki&es sarh@edb¥tagisnion tke rooBYOVEN faakyesc 28 in
the course of cooling. After cooling with the cooling devices 58 and 59,
t he 20 nonwoven fabri ¢h28 thgoagat&tlr Wobhded habraetén t yperadhesinpeisawhi ch is
applied in a wavy or spiral pattern by nozzles 138 provi ded downstream from
t he cool i ngldevittesmbflantdi&9 synthehict Hébeoawovrrhf ads i cno2Rcorupprent o a

nip between rolls 139 and 141 and bonded to the conposite of the nonwoven
fabrics 25 25 arrynzhetpdefipries Qi eolpeEmekBly (FE) m RO HR-CPNLEPEr (BBhmposite

. The three-layer conposite is fed to a nip betme%n rolls ~2 Z Sar 2002
32 142 and 143, WnBCLHeRhRR FREPRDERAIS LEdNBET Ve PSRBTy Synthetic

fibers of combinations thereof, or nylon (Ny) fibers.
In case where the cushion layer 4 mainly comprises
20 hydrophobic synthetic fibers, the topsheet 5 mainly serves
the function of absorbing a liquid, and the cushion layer
4 substantially does not function to retain a liquid, as in
the case (2). However, it is also possible that the cushion
layer 4 contains at most 20% by weight of hydrophilic fibers

25 such as cotton or rayon in addition to the synthetic fibers,



fromthe nozzles 53 onto the surface of the nonwoven fabric 28. Bet @2gUNBI2
rolls 54 and 55, thereafter, the three-layer 5 conposite is bonded under
pressure to the film 23, which has the rel ease paper 27 adhered thereon, to
forma |amnate of the nonwoven fabric 25, the nonwoven fabric 24, the
nonwoven fabric 28, the film 23 and the r?gease paper 27. Then, the

|lam nated is fed and tri nmed between the cutter 10 rolls 56 and 57 for
cutting. EXAMPLES Exanpl es according to the present invention will be
descri bed herei nbel ow, but the present invention should not 15 be construed
as limted thereherebyré&iabiahsothe ngusshieet saywer & poepipsetb asiishutel 0w ng
Exanpl e 1, Exanple 2 and Conparative Exanple, (1) Exanple 1 (Topsheet) 20 A
fi ber suspensi orlflowied ymslspavdnngp @ limxtdrte oft&adYhbycwsiiight 1ofer ayon,
30% by wei ght of PET fibers and 15~ by weight of PP fibers in water, was
fed onto a net Wi-reln &Higr praewetod,i her tesbshemtd St heminarid vf fbacsiowy e
entangl ed about each other with jets of water to produce a wet laid 25
spunl aced nonwoéer? ¥R PR SIE & 1BAsY sbaerying »f 1381y apd tirpenahiqrer
ridge portions and groove portions were formed 2 7. J UN 2002 33 in the
nonwoven fabPic Lé‘tyeg 4THRe aptLa b nAPGR PAT FOPAT IR 3 DR FaYer fREAShRAR RSB
usi ng the Automati.c Conpression Tester "KES FB-3A" from Kato Tech, the

t hi ckness was 1an&ﬁgylgppressure of 49 Pa, and the conpression property

val ue (LC val ue) was 0.,83. shi Lay % i ght, .of sheathfcore
structure bi conponent é?h%}?engg?’%tklb%:r?cg’yﬁt%hg%%%%%ergﬂ%z(gfhd]toéix?a |gl el{r

llength 44 mm, QLfs W@Eﬁgdtpleodlp%r %h%ﬁgﬁﬁgfr q;onlagg g?né Eiﬁlia%%dlngg%p'yer}'o

wei ght of titanium oxide and the sheath was ma and 2% by wel ght of

cotton fibers h%\éib'}gca:dcxrjpli@"sihg@,ghhh@{i@@iﬁ@r@@;%é’@f@bfa@l?ﬂ%gp.hﬂﬂ?c,a _
t hrough-air bonded nonwoven fabric having a basis weight of 25 g/nR2. This

t hr ough- ai r 1bondeth o satidLonapuitat@linshirbvdredhbf Ot lcdndbiAing

tenperature 15 of 115 Cto restore its thickness. The through-air bonded
nonwoven fabri c afdrephthécriisteasasuom acf réhen tohi pkhess hadiaidrhitokniess of
1.8 mmat a pressure of 49 Pa and a conpression property value (LC val ue)
of 0.372, as neavwtdgtasi Higpatve tAgsbedtticc PEOMRAROPHIidA CTeRY @ SPRESAFRI A"

from Kato Tech. . , _
nonwoven fabric only of the hydrophilic fibers, the cushion

layer 4 substantially functions as an absorbent layer having

15 the function of absorbing and retaining a liquid, as in the
case (1).

In the main body 2 of the absorbing sheet 1, as set

forth above, the initial thickness Tl of the topsheet 5 is

0.5 to 5mm, and the initial thickness T2 of the cushion layer

20 4 is preferably 1 to 5 times the thickness T1l. However, it

is also preferred that the total thickness (Tl + T2) of the

topsheet 5 and the cushion layer 4 ranges between 1 and 10

mm. In this case, T1is 0.5mm and T2 is 0.5 mm at the minimum

(i.e., when the total thickness is 1 mm); Tl is 5 mm and T2

25 is 5 mm at the maximum (i.e., when the total thickness is

10 mm). More preferably, the thickness Tl is 0.5 to 3 mm,



20 (Backsheet) Used was a pol yethylene filmhaving a basis wei ght of 92J9N 2002
g/n2. (2) Exanple 2 (Topsheet and Backsheet) 25 Sheets identical to those
in Exanple 1 were used. (Cushion Layer) 2 ?' a ~ 200z 34 Eccentric
sheat h/ core structure bi conponent thernoplastic synthetic fibers (4.4 dtex,
fiber length 50 mm , of which the core made of PP and the sheath was
made of PE, were formed into a through-air” bonded nonwoven fabric 5 having
a basis weight of 20 g/n2. This through-air bonded nonwoven fabric was
heated with heat rolls at a tenperature of 115 Cto restore its thickness.
The t hrough- ai r thendetcossmwwreni § abrdec saf ieds tdhe ERStiadd an,obnéhthe

t hi ckness had a thickness of 3.0 mmat a pressure of 49 Pa and a

conpressi on 10 poopérthiokalegse (1IC+VEd)ueangds Be8@en dsanmedsm ed Instnigs t he
Aut omati ¢ Conpression Tester "KES FB-3A" from Kato Tech. (3) Conparative
Exanpl e ( TopsheeesandTBatksheéetpn shdetd idénbti val at chtchoseimpmExdhplie 1
were used. 15 (Cushion Layer) Sheath/core structure biconponent

t her nopl asti c synffetne T+ by s3 e atdiles, mgiiyawm.| ength 51 nm), of which the
core was made of PET and the sheath was nade of PE, were treated with
heated air iRAto a thr BRgH-ORSNEEENRAENhShROTRIN D 13KRF ! IRRA RGNEeRAS s

ht of 30 g/ nR._ The thi k t heat I
hot “per for med. TACE CTGLEN A 5 NSAABE OIROGRET SN £ PaB 2 P cifss of
0. 8 mmat a prossires ofadd:Papand, 00URL SSSALPLABELLY Y ALYEL (LG VAl U

of 0.652, as measured usin r éssi estar FB- 3A"

from Kato Tech. t@l%)c@@dﬁaiéﬂ} E%&QE@ESE&Q& 5 thu7s ﬂoﬁa&h 208y 8ve A e
i ndi vidual absorbing sheets of Exanple 1, Exanple and Conpar ative Exanpl e

were cut to a sia@ Qppeb guﬁéd@mfaeﬂeta%l@rneig%im trhy2 peOlthen1 @ ang t he
extendi ng direction
10 to eliminate such vacant spaces 5a.

On the other hand, the pressure sensitive adhesive layer
6 is of the hot-melt type and adheres to the undergarment
at apeelable adhesive strength. The release sheet 7 is formed
by coating the surface of paper with a release resin layer

15 such as silicone.

Upon wearing, after the release sheet 7 is peeled off,
the absorbing sheet 1 is fixed on the inner side of the crotch
portion of the undergarment through the pressure sensitive
adhesive layer 6. Then, the absorbing sheet 1 is worn by

20 a wearer together with the undergarment so that the topsheet
5 comes into contact with the wearer’s skin. Here, since
the topsheet 5has the ridgeportions 21 and the groove portions
22 arranged at a small pitch, the topsheet 5 can provide a
soft contact feeling to the wearer’s skin. Inaddition, since

25 the cushion layer 4 is disposed beneath the topsheet 5, the

cushionlayerd canrelieve thecontact pressuretothewearer’s



of the ridge portions and the groove portions . This roller 5 had a '®&ndih2002
of 45 mMmin its axial direction and a weight of 2 kg. The pressing was
conducted only once with the rotational speed of the roller being set at 50
mmn. After the pressing, the respective topsheets of Exanple 1, Exanple
2 and Conparative Exanpl e were observed a?gl 10 evaluated by ten nonitors
according to the followng criterion. Evalfuation " ": The surface | ooks
solid and seens to provide a confortable contact feel to the touch.
Evaluation " ": The surface | ooks solid and seens to provide 15 a little
bit inproved corkaal tegdtHar thent onehcddiretver . civadiatim@Roving thie
surface does not |ook solid. (5) Result After such conpression, the

t hi ckness of eaekatdpshéetl was neasured under no-load condition. As a
result, the 20 thicknesses of Exanples 1 and 2 were both 0. 9 mm the

t hi ckness of Conpar at $iecExXdreplcashasn Oldayamd Aecpesii thigprted! bheeabni thor t est
on the other hand, Exanples 1 and 2 were both evaluated as " " by all the
moni tors; Conparf&PePecExanice theéstbiakipted2aet" the pgusiprt Revabnf tirs . 25
From the above, it is understood that if the thickness 2 ?J UN 2002 36
of the cushidn E&ér FS VqdarIes than &PGeFP A That of thee teBpiaREtS the
difference in | evel between the ridge Porti ns and tﬂe grgove ortjons of
the topsheet is 3Rt HerEUBES BT FLEGERY: &% VA Rad DB He8E riFegushion

her ei nabove, al t,hough,the absarhben rticle ording tq the present
invention is thilr?,y'é?hé ﬁ?f%neaﬁceir?éet%ﬁgl %Rl/aeﬁ obfgt%\%\l/geﬁo?%ée% I5I’se§ﬁa %,gﬁ eys

formed in the topghggteistthaidtye rtgggxsgt @rid @Hé‘?a%ﬁu?é{c@@r%ggﬁ %Qgéss,

pressure, thereby constantly providing a soft appearance a

confortabl e contsaeh f:ealdug. id Rel NevabsprReRtaafidcbe tHRNGEACIIH L Hge et hod
according to the present invention, on the other hand, even if the nonwoven

fabric is inoa cgnpressed Sidaicdtwngnt el ppl iR ehecemis vt ekicakeniothe 1t 1S
heated to restore the bul ki ness, 15 thereby providing a soft feeling to the
absor bent arti clredgAl pdwoignst Ak goiesienigronveddraiohas2beénctid kupsnedted and
described with respect to exenplary enbodi nent thereof, it should be
under st ood by t Hofeoskbéirg damavied artredimted,heof bheyoihmy sdvagevafi o ot her
changes, om ssion and additions 20 may be nmade therein and thereto, w thout
departing from tHegemautioasd serpeholroREe mogséArsi2iverit PoR21Thet e dr e,
the present invention should not be understood as |limted to the specific
enbodi ment set At &bdFe but to include all possibl e enmbodi ments which can

be enbodied within a cope enconpass d 5e and e ui valgen(;ttt.here(r)lfr i th
respect to tl\r%ne featur§ sg eo‘{}t n Fﬁg’aéber?&)esﬁ’ FaFng2°°t 257950 #%’602
folded on two fold lines and the absorbing sheet thus folded
iswrapped inapackagingmaterial forsale. Evenifapressure
acts in such a folded state, the difference in level between
the ridge portions 21 and the grooveportions 22 of the topsheet
20 5 1is not easily removed or reduced, as set forth above.
Accordingly, when unwrapped, the fine ridge and groove
portions 21 and 22 alternating with each other appear on the
topsheet 5 to provide a soft appearance.
Fig. 3 shows one example of a method of manufacturing
25 the absorbing sheet 1.

Amaterial roll 30 is formedbywinding a nonwoven fabric



37 WHAT IS CLAIMED IS: 1 . An absorbent article conprising: a topsh®t% JUN 2602
formed froma nonwoven fabric; a backsheet; and a cushion | ayer disposed
bet ween the topsheet and the backsheet, wherein 5 the topsheet is

t hree-di nensional |y shaped to have hills and valleys alternating with each
other, the hills and the valleys being ar5§nged at a pitch of 0.5 to 5 nm
the three-di nensionally shaped topsheet having a thickness of 0.5 to 5 mm
under a condition where a pressure of 49 Pa is 10 applied thereto, the
cushion | ayer, under a condition where a pressure of~49 Pa is applied
thereto, has a tasi, uwesss epsdpHiQ iefsphal geed hBarot&e fhibE LkNess rofni ke

t opsheet, and the cushion | ayer has a conpression property value 15 smaller
than that of theheopsiseter 2. The nabgorbemhbatti26lis asd seta fis bhtweerc] ai m
1, wherein the thickness of the cushion |ayer under a condition where a
pressure of 49 Pprningppblls Ihemet 83i s Qree ofothe vEornimes r201shd2tdmakness
of the topsheet. 3. The absorbent article as set forth in claiml, wherein
the cushion | aye® 8 Fisl§df et SRFRARFhYALR BordegianaviseieFapssT
conprising thermpplasti¢ fibers. 25 4. The absorbent_article as set forth
inclaimil, whelditFrnasind WiFNes6H2088°F Wi ttoFsABERL iHiafSF 18Bs 6 bshand
retains a liquid d the cushiqn | ayer bstantially does _not have a
function of ret arioﬁiEnga%gl ieéfﬁﬁaal%g S?Eafﬁﬁ% s&'rltgk‘nto'}él\ertfaf:‘?gg%’é & ¥ th in
claim1l1, wherein,; j . taptj.all as function .
absor bi ng and rg?%?ﬁﬁ%g§§hﬁgatgﬁskﬁiqgﬁeggﬂg%?6%%?'ar|%ﬂ%§%§§ §8?1fﬁﬁth in

claim1, wherei %r%@_iﬁ@d%ﬂ?g{?}fé@é’@itl@@&:@gsﬁs Lﬁaﬁo%@@ugioﬁéoaesg't and
d 1 on e bac

retaining a liquid is provided between the cus ayer and t sheet .

7. The absorbenttArbice! Rigs S FRBihy §Ed B onshah8i Peddsddre absor bent
| ayer is formed froman air-laid nonwoven fabric conprising pulp. 8. The

absorbent anbicle as gatef o tddridi tebai whdre WhieCHliokgingetbias d2vagansd
di scharge absorbing sheet. 20 9. A nethod for manufacturing an absorbent
article includi rgre aedops heetbduar hea ° £ arheanmowyvare Aalb abx i26; i apbasksdeet ;
and a cushion |ayer disposed between the topsheet and the backsheet, the
met hod conpri si rgpt2&eapdleyfrpingatoltle 1heand dshihdAclopyjop lahwound Tho a
material roll to restore bul kiness of the cushion |ayer, before.
ridge portions and groove portions similar to those indicated
at 21 and 22 in Fig. 2 are formed in the nonwoven fabric.
15 Amaterial roll 31 is formedbywinding a nonwoven fabric
24, suchas the through—-airbondednonwoven fabric, for forming
the cushion layer 4. In the material roll 31, the nonwoven
fabric 24 1s wound with its thickness being reduced.
The nonwoven fabric 24 is fed over a roll 36 to a heating
20 unit 50. The heating unit 50 is provided with heat rolls
34 and 35, the surfaces of which are heated. The nonwoven
fabric 24 is wound about these heat rolls 34 and 35 to be
heated.
The heat rolls 34 and 35 are spaced apart from each

25 other and their surfaces are smooth. Therefore, the nonwoven

fabric 24 is wound and advanced about the respective heat
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backsheet. 10 . The absorbent article manufacturing nethod as set forth in
claim9, which further conprises cooling the cushion |ayer 5 after applying
heat to the cushion layer. 11 . The absorbent article manufacturing nethod
as set forth in claim9, wherein the cushign layer is formed froma

t hrough-air bonded nonwoven fabric conpri SI ng thernoplastic 10 fibers. 12 .
The absorbent article manufacturing nmethod as set forth in claim9, which
further conprises disposing an absorbent |ayer, which has a function of
absorbi ng and r efadiiri By aad 3HWiidhold Heahweere el pashean thayesatandii e
backsheet. 13 . The absorbent article manufacturing nethod as set forth in
claim 12, whi ch JurinkieBS5corfpr ithés appeyiane feak 6 the rabsavieentabayer
unwound froma material roll to restore 20 bul ki ness of the absorbent

| ayer, before dighésitnpudhd absochahect ajidh bee wewhacheoobhilmat agel and
the backsheet. 14 . The absorbent article manufacturing nethod as set forth
in claim13, whithargrbeaiedore; §E§e’”cd:@‘lqen@ft'ﬁée @@@Hpﬁéﬁtfaéfﬁfllcaﬁérlaf ter
appl ying heat. tq the absorbent |a 2 7 J UN 2002 40 15 .

absor bent ar £ ¢/ FERGT ABEAr FIRF I‘Yéahagh%é?turff@rcﬁhofnt}c? a}erﬁtlerl\]\h%? ei n

bUl b 16, The attet BEREar 1Te! b i aBetiT i FePRoq 25 Lot FGrrnEtn
I 9, wh d h d h dto h hi ||
gngl \Tal I eysealelt(rak}négltelftﬁlgg\%m tgﬁE éh m %% %tﬁﬁQS% f}%s(] §33 ?E\g vaIOI ei\s{ebe: ngS

arranged at a pitch of,0-5sd ahérmhet hsn&méﬂ@ +dbrens) 013l 4 % 15apadal ppsheet
having a thickness of 0.5 to 5 nmunder a condition where a presSsure 10 of

49 Pa is appliedhdhrRi@idhwovAn.FABL i ARabn AEBYMPY kb s Hdrmdplastic fibers,
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preferred that they are heated up to a temperature equal to
or higher than the highest one of the softening temperatures
of the materials. For example, in case where the nonwoven

5 fabric 24 is a through-air bonded nonwoven fabric comprising
PE fibers, the surface temperature of the heat rolls 34 and
35 is preferably set at about 115 °C.

Here, it is not necessarily the only one way to heat

the nonwoven fabric 24 with the two heat rolls 34 and 35.
10 For example, the nonwoven fabric 24 may be heated with only

one of the heat rolls 34 and 35. 1In this case, only one face

of the ncnwoven fabric 24 will be heated. However, since

the restoring effect of thebulkiness increases as the heating

time of the nonwoven fabric 24 becomes longer, it is preferred
15 to provide two or more heat rolls.

In an alternative to the foregoing construction, it
is also possible to provide another heat roll in addition
to the heat rolls 34 and 35 so as to heat the nonwoven fabric
24 with three or more heat rolls. By increasing the number

20 of the heat rolls, the heating time of the nonwoven fabric
24 can be made longer to increase the restoring effect of
the bulkiness of the nonwoven fabric 24.

After the restoration of the thickness, the nonwoven

fabric 24 is fed over a roll 37 to cooling devices 58 and
25 59. These cooling devices 58 and 59 are paired to confront

both faces of the nonwoven fabric 24. The cooling devices
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58 and 59 are constructed to blow air from nozzles 58a and
59a, so that the nonwoven fabric 24 is rapidly cooled with
the air blown in both faces thereof.

Since the fibers constituting the nonwoven fabric 24

5 aresolidifiedinashortperiodof time by cooling the nonwoven
fabric 24 after the restorationof the bulkiness with heating,
the nonwoven fabric 24 can be immediately set at the bulkiness
restored state. Therefore, even when a tensile force 1is
immediatelyappliedtothenonwoven fabric24 inthe subsequent

10 transporting process, the nonwoven fabric 24 can certainly
maintain the restored bulkiness.

Especially in case where the nonwoven fabric 24 is a
through—air bonded nonwoven fabric comprising thermoplastic
fibers, thematerials forming the nonwoven fabriccanbe cooled

15 toatemperature lower than the softening temperatures thereof.
Therefore, even if such tensile force is applied, the nonwoven
fabric 24 is prevented from extending and decreasing in
bulkiness.

In this embodiment, since the nonwoven fabric 24 is

20 cooled by applying air with the cooling devices 58 and 59,
a large pressure, whichmight otherwise reduce the bulkiness,
hardly acts on the nonwoven fabric 24 in the cooling process.

After cooling with the cooling devices 58 and 59, the
nonwoven fabric 24 is coated with a hot-melt type adhesive,

25 which is applied in a wavy or spiral pattern by nozzles 38

provided downstream fromthe coolingdevices 58 and 59. Then,
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and fed to a nip between rolls 39 and 41, thereby bonding
the nonwoven fabric 25 and the nonwoven fabric 24 to each
other through the hot-melt type adhesive.
5 The nonwoven fabrics 24 and 25 thus bonded are fed to
a nip between rolls 42 and 43. One of the rolls 42 and 43
is provided on its surface with protrusions patterned to form
the seal portion 16 shown in Fig. 2. The other roll has a
smooth surface. Therolls 42 and43areheatedtoabout 125 °C,
10 so that the bonded nonwoven fabrics 24 and 25 are heated under
pressure between the rolls 42 and 43 to form the seal portion
16.
In case where the nonwoven fabric 24 is a through-air
bonded nonwoven fabric comprising thermoplastic fibers, the
15 thermoplastic fibers forming the through-air bonded nonwoven
fabric are melted in the seal portion 16, thereby
fusion-bonding the nonwoven fabrics 24 and 25 to each other.
A material roll 44 is formed by winding a moisture
impermeable film 23 for forming the backsheet 3. This film
20 23 is unwound through a roll 45. A material roll 46 is formed
by winding a release paper 27 coated with release resin layer
for forming the release sheet 7. The pressure sensitive
adhesive layer 6 is formed by applying a hot-melt type adhesive
from nozzles 47 onto the release paper 27 unwound from the

25 material roll 46. The release paper 27 and the film 23 are

pressed between rolls 51 and 52 so that they can be adhered
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to each other through the pressure sensitive adhesive layer
6.
A hot-melt type adhesive is applied from nozzles 53
onto the surface of the nonwoven fabric 24 of the composite
5 of the nonwoven fabrics 25 and 24 having the seal portion
16 formed with the rolls 42 and 43. Between rolls 54 and
55, thereafter, the nonwoven fabric 24 is bonded to the film
23 under pressure to form a laminate of the nonwoven fabric
25, the nonwoven fabric 24, the film 23 and the release paper

10 27.

Then, the laminated is fed and trimmed between cutter
rolls 56 and 57 to thereby cut the absorbing sheet 1 having
the shape of Fig. 1.

Fig. 4 shows another example of amethodofmanufacturing

15 the absorbing sheet 1. In the manufacturing method shown
in Fig. 4, the detailed description of the portions having
the same constructions as those in the manufacturing method
shown in Fig. 3 will be omitted by designating them by the
common reference numerals.

20 Inthemanufacturingmethod showninFig. 4, the nonwoven
fabric 24 wound into the material roll 31 is unwound and fed
toaheat chamber 60. Intheheat chamber 60, thereareprovided
two heating devices 61 and 62, which are paired to confront
both faces of the nonwoven fabric 24, Fromdischarge openings

25 6la and 62b of the heating devices 61 and 62, heated air is

discharged and applied to the nonwoven fabric. For example,
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with the heated air.
In the embodiment shown in Fig. 4, the nonwoven fabric
5 24 can be efficiently heated by applying heatad air to the
nonwoven fabric 24 within the heat chamber 60. In addition,
since the paired heating devices 61 and 62 apply heated air
to both faces of the nonwoven fabric 24, the entire nonwoven
fabric 24 can be easily heated. Moreover, since the nonwoven
10 fabric 24 in the heat chamber 60 is not pressed against the
roll surface or the like, the restoration of the bulkiness
can be effectively performed. Here, it is also possible to
heat only one face of the nonwoven fabric 24 with the heating
device.
15 Fig. 6 is a sectional view of a portion of a vaginal
discharge absorbing sheet (hereinafter referred to as
“absorbing sheet 101”) according to a second embodiment of
the present invention, which corresponds to Fig. 2.
In the absorbing sheet 101 shown in Fig. 6, the detailed
20 description of the portions having the same constructions
as those of the absorbing sheet 1 shown in Fig. 2 will be
omitted by designating them by the common reference numerals.
The absorbing sheet 101 of Fig. 6 has a main body 102,
inwhichanabsorbent layer 110 having the functionof absorbing

25 and retaining a liquid is disposed between the backsheet 3

and the cushion layer 4.
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5 and the release sheet 7.
For the absorbent layer 110, preferably used is an air
5 laid nonwoven fabric, which is formed such that pulp mixed
with heat-fusible synthetic fibers as binder is suspended
in air, collected and accumulated on a screen, and then heated
to bond the pulp to each other through the binder into a sheet
form. For example, the air laid nonwoven fabric is formed
10 bymixing 87% of pulp with 13% of sheath/core fibers of PP/PE
(1.7 dtex, fiber length 13 mm). In an alternative, an air
laid nonwoven fabric formed by mixing pulp with powdery
heat-fusible resin as binder, or formed only of pulp without
any binder, may also be used. In another alternative, an
15 air laid nonwoven fabric formed by mixing pulp (containing
or not containing the binder) with superabsorbent polymer
or regenerated cellulose fibers may also be used. Here, as
the pulp, preferably used is wood pulp.
For the absorbent layer 110, theair laidnonwoven fabric
20  wound into the form of material roll is unwound from the
material roll and heatedwith a heat roll or by applying heated
air to restore the bulkiness (thickness) within a range from
5 to 20%. The heating temperature is preferably set to at
least 100 °cC.
25 The air laid nonwoven fabric preferably has a basis

2

weight in a range between 40 and 400 g/m® and a fiber density
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absorbent layer 110, when menstruation occurs during wear
of the absorbing sheet 101, for example, excess menstrual
5 bloodwhichcannot be retainedbythe topsheet 5and the cushion
layer 4 is absorbed and retained by the absorbent layer 110,
thereby preventing the undergarment from being soiled until
a sanitary napkin or the like is worn.
In addition to the foregoing effect, in case where the
10 main body 102 is constructed to have four layers including
the absorbent layer 110, if the absorbent layer 110 is formed
from a material of which bulkiness is restored by heating
as well as the cushion layer 4, it becomes easier to prevent
the ridge portions 21 and the groove portions 22 formed in
15 the topsheet 5 from being crushed.

Fig. 7 shows one example of a method of manufacturing
the absorbing sheet 101. In the manufacturing method shown
in Fig. 7, the detailed description of the portions having
the same constructions as those in the manufacturing method

20 shown in Fig. 3 will be omitted by designating them by the
common reference numerals.

A material roll 160 is formed by winding a nonwoven
fabric 28, such as air laid nonwoven fabric comprising pulp,
for forming the absorbent layer 110. The nonwoven fabric

25 28 is wound in a condition where the thickness is reduced.

The nonwoven fabric 28 is fedoveraroll 136 to a heating
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5 smooth, as in the heating unit 50. Therefore, the nonwoven
fabric 28 is wound and advanced about the respective heat
rolls 134 and 135 to be heated from both faces, without being

pressed between the heat rolls 134 and 135.

The nonwoven fabric 28 is heated with the surfaces of

10 theheatrollsl34andl35torestoreitsbulkiness (thickness).
For example, in case of an air laid nonwoven fabric comprising
pulp mixed with heat-fusible synthetic fibers, the bulkiness
is increased by 1.2 to 1.6 times to approach the original
bulkiness.

15 For example, when the nonwoven fabric 28, which is the
air laid nonwoven fabric comprising pulp mixed with
heat-fusible synthetic fibers, is wound into the material
roll 160 (i.e., before the restoration of the bulkiness),
the thickness measured with the Automatic Compression Tester

20 is 1.6 mm; after the nonwoven fabric 28 passes through the
heat rolls 134 and 135 (i.e., after the restoration of the
bulkiness), the thickness measured in the same manner is
increased to 1.9 to 2.4 mm.

Moreover, since the nonwoven fabric 28 is the air laid

25 nonwoven fabric comprising pulp, the surface temperature of

the heat rolls 134 and 135 is preferably at least 100 °C.
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By applying heat to the air laid nonwoven fabric with the
respective heat rolls at such temperature, the bulkiness of
the air laid nonwoven fabric can be much increased.
In the manufacturing method of the absorkbing sheet 101
5 shown in Fig. 7, too, it is possible to heat the nonwoven
fabric with only one of the heat rolls 134 and 135. 1In
alternative tothe foregoingconstruction, it isalsopossible
to provide another heat roll in addition to the heat rolls
134 and 135 so as to heat the nonwoven fabric 28 with three
10 or more heat rolls.
After the restoration of the thickness, the nonwoven
fabric 28 is then fed over a roll 137 to the cooling devices
58 and 59 for rapid cooling, as in the manufacturing method
of the absorbing sheet 1 shown in Fig. 3. In case of the
15 nonwoven fabric 28, too, the bulkiness restored state can
be immediately set by rapid cooling, and a large pressure,
which might otherwise reduce the bulkiness, hardly acts on
the nonwoven fabric 28 in the course of cooling.
After cooling with the cooling devices 58 and 59, the
20 nonwoven fabric 28 is coated with a hot-melt type adhesive,
which is applied in a wavy or spiral pattern by nozzles 138
provideddownstream from the coolingdevices 58 and 59. Then,
the nonwoven fabric 28 is fed to a nip between rolls 139 and
141 and bonded to the composite of the nonwoven fabrics 25

25 and 24 under pressure to thereby forma three-layer composite.

The three-layer composite is fed to a nip between rolls
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142 and 143, and then a hot-melt type adhesive is applied
from the nozzles 53 onto the surface of the nonwoven fabric
28.
Between the rolls 54 and 55, thereafter, the three-layer
5 composite is bonded under pressure to the film 23, which has
the release paper 27 adhered thereon, to form a laminate of
the nonwoven fabric 25, the nonwoven fabric 24, the nonwoven
fabric 28, the film 23 and the release paper 27.
Then, the laminated is fed and trimmedbetween the cutter

10 rolls 56 and 57 for cutting.

EXAMPLES
Examples according to the present invention will be
described hereinbelow, but the present invention should not

15 be construed as limited thereto.

First, absorbing sheets were prepared as in following
Example 1, Example 2 and Comparative Example.
(1) Example 1
(Topsheet)

20 A fiber suspension formed by suspending a mixture of
55% by weight of rayon, 30% by weight of PET fibers and 15%
by weight of PP fibers in water, was fed onto a net wire to
form a wet fiber web, and then, the fibers were entangled
about each other with jets of water to produce a wet laid

25 spunlaced nonwoven fabric having a basis weight of 38 g/m?.

Thereafter, ridge portions and groove portions were formed
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FB-3A” from Kato Tech, the thickness was 1 mm at a pressure
of 49 Pa, and the compression property value (LC value) was
5 0.83.
(Cushion Layer)
98% by weight of sheath/core structure bicomponent
thermoplastic synthetic fibers (2.2 dtex, fiber length 44
mm), of which the core was made of PET containing 1.0% by
10 weight of titanium oxide and the sheath was made of PE, and
2% by weight of cotton fibers having a fiber length of 20
to 30 mm were formed into a through-air bonded nonwoven fabric
having a basis weight of 25 g/m?. This through-air bonded
nonwoven fabric was heated with heat rolls at a temperature
15 of 115 °C to restore its thickness. The through-air bonded
nonwoven fabric after the restoration of the thickness had
a thickness of 1.8 mm at a pressure of 49 Pa and a compression
property value (LC value) of 0.372, as measured using the
Automatic Compression Tester “KES FB-3A” from Kato Tech.
20 (Backsheet)
Used was a polyethylene film having a basis weight of
22.5 g/m?.
(2) Example 2
(Topsheet and Backsheet)

25 Sheets identical to those in Example 1 were used.

(Cushion Layer)
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Eccentric sheath/core structure bicomponent
thermoplastic synthetic fibers (4.4 dtex, fiber length 50
mm), of which the core was made of PP and the sheath was made
of PE, were formed into a through-air bonded nonwoven fabric

5 having a basis weight of 20 g/m?. This through-air bonded
nonwoven fabric was heated with heat rolls at a temperature
of 115 °C to restore its thickness. The through-air bonded
nonwoven fabric after the restoration of the thickness had
a thickness of 3.0 mm at a pressure of 49 Pa and a compression

10 property value (LC value) of 0.312, as measured using the
Automatic Compression Tester “KES FB-3A” from Kato Tech.
(3) Comparative Example
(Topsheet and Backsheet)
Sheets identical to those in Example 1 were used.
15 (Cushion Layer)

Sheath/core structure bicomponent thermoplastic
synthetic fibers (2.2 dtex, fiber length 51 mm), of which
the core was made of PET and the sheath was made of PE, were
treated with heated air into a through-air bonded nonwoven

20 fabric having a basis weight of 30 g/m?. The thickness
restoring process using the heat rolls was not performed.
This through-air bonded nonwoven fabric had a thickness of
0.8 mm at a pressure of 49 Pa and a compression property value
(LC value) of 0.652, as measured using the Automatic

25 Compression Tester “KES FB-3A” from Kato Tech.

(4) Evaluation for Compression



109 ()- 109 ()-MaSE7 10 10 10'\5- 10%& ()- 310%& ()- ,210% ()- 97 JUN 202
90109%& ()- |.10%& ()-}[9SE7 !\ Ss@ 10%&' ()-! XSs@
109& ()-18&10%&' ()- @ &10%&' ()- @O%&' ()-3(YL10%&' ()-B5wW [ M7 !\ Ss@ 10% 10>>
10>> 10>>1HfY. @10%>& ()-G ! XFY. @10%& ()-G !'Ss@ 10%&' ()-!\Ss@
109& ()-:>WIEMZ 1\ Ss 109&' ()- Y109&' ()- é;oe&' ()-
&109%&' () - 10%&' ()-3(310%& ()-w " dEMZ !\ Ss@0% ()- 109%& ()- 3 109%& () -
f109& ()- 109%& ()-10%&' ()-3WIEMZ '\ Ss ' 10%& ()- 3%0%& ()-SS# 10%&' () -
TT109%& ()- 109 ()- 310%& ()-7rstdE:/ 10 10 710%& ()-f5 109%& () -
The individual absorbing sheets of Example 1, Example
2 and Comparative Example were cut to a size of 25 x 25 mm,
and then pressed with a roller along the extending direction
of the ridge portions and the groove portions. This roller
5 had a length of 45 mm in its axial direction and a weight
of 2 kg. The pressing was conducted only once with the
rotational speed of the roller being set at 50 mm/min.
After the pressing, the respective topsheets of Example
1, Example 2 and Comparative Example were observed and

10 evaluated by ten monitors according to the following

criterion.

Evaluation ™ ”: The surface looks solid and seems to provide

a comfortable contact feel to the touch.

Evaluation ™ “: The surface looks solid and seems to provide
15 a little bit improved contact feel to the touch than ever.

Evaluation “ ”: The surface does not look solid.

(5) Result
After such compression, the thickness of each topsheet
was measured under no-load condition. As a result, the
20 thicknesses of Examples 1 and 2 were both 0.9 mm; the thickness
of Comparative Example was 0.5 mm,

According to the monitor test, on the other hand,

Examples land 2werebothevaluatedas™ “byall themonitors;

Comparative Example was evaluatedas ™ “byall themonitors.

25 From the above, it is understood that if the thickness
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of the cushion layer is equal to or larger than that of the
topsheet, the difference in level between the ridge portions
and the groove portions of the topsheet is not removed or
reduced.

5 As has been described hereinabove, although the
absorbent article according to the present invention is thin,
the difference in level between the hills and valleys formed
in the topsheet is hardly removed or reduced by an external
pressure, thereby constantly providing a soft appearance and

10 a comfortable contact feeling.

Inthe absorbent articlemanufacturingmethodaccording
to the present invention, on the other hand, even if the
nonwoven fabric is in a compressed state when supplied from
the material roll, it is heated to restore the bulkiness,

15 thereby providing a soft feeling to the absorbent article.

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

20 may be made therein and thereto, without departing from the
spirit and scope of the present invention. Therefore, the
present invention should not be understood as limited to the
specific embodiment set out above but to include all possible
embodiments which can be embodied within a scope encompassed

25 and equivalent thereof with respect to the feature set out

in the appended claims.
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WHAT IS CLAIMED IS:
1. An absorbent article comprising: a topsheet formed from
a nonwoven fabric; a backsheet; and a cushion layer disposed
between the topsheet and the backsheet, wherein
5 the topsheet is three-dimensionally shaped to have
hills and valleys alternating with each other, the hills and
the valleys being arranged at a pitch of 0.5 to 5 mm, the
three-dimensionally shaped topsheet having a thickness of
0.5 to 5 mm under a condition where a pressure of 49 Pa is
10 applied thereto,
the cushion layer, under a condition where a pressure
0f-49 Pa is applied thereto, has a thickness equal to or larger
than the thickness of the topsheet, and

the cushion layer has a compression property value

15 smaller than that of the topsheet.

2. The absorbent article as set forth in claim 1, wherein
the thickness of the cushion layer under a condition where
a pressure of 49 Pa is applied thereto is one to five times

20 the thickness of the topsheet.

3. The absorbent article as set forth in claim 1, wherein
the cushion layer is formed from a through-air bonded nonwoven
fabric comprising thermoplastic fibers.

25

4. The absorbent article as set forth in claim 1, wherein
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the topsheetmainlyabsorbsandretainsaliquidandthe cushion
layer substantially does not have a function of retaining

a liquid.

5 5. The absorbent article as set forth in claim 1, wherein
the cushion layer substantially has a function of absorbing

and retaining a liquid.

6. The absorbent article as set forth in claim 1, wherein
10 anabsorbent layerhavinga functionofabsorbingandretaining
a liquid is provided between the cushion layer and the

backsheet.

7. The absorbent article as set forth in claim 6, wherein
15 the absorbent layer is formed from an air-laid nonwoven fabric

comprising pulp.

8. The absorbent article as set forth in claim 1, which

is used as a vaginal discharge absorbing sheet.

20
9. A method for manufacturing an absorbent article
including: a topsheet formed from a nonwoven fabric; a
backsheet; and a cushion layer disposed between the topsheet
and the backsheet, the method comprising

25 applying heat to the cushion layer unwound from a

material roll torestorebulkinessof thecushion layer, before
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10. The absorbent articlemanufacturingmethod as set forth
in claim 9, which further comprises cooling the cushion layer

5 after applying heat to the cushion layer.

11. The absorbent articlemanufacturingmethod as set forth
in claim 9, wherein the cushion layer is formed from a
through-air bonded nonwoven fabric comprising thermoplastic

10 fibers.

12. The absorbent articlemanufacturingmethod as set forth
in claim 9, which further comprises disposing an absorbent
layer, whichhasa functionof absorbingandretainingaliquid,

15 Dbetween the cushion layer and the backsheet.

13. The absorbent articlemanufacturing method as set forth
in claim 12, which further comprises applying heat to the
absorbent layer unwound from a material roll to restore
20 bulkiness of the absorbent layer, before disposing the

absorbent layer between the cushion layer and the backsheet.

14. The absorbent articlemanufacturingmethodas set forth
in claim 13, which further comprises cooling the absorbent

25 layer after applying heat to the absorbent layer.
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15. The absorbent articlemanufacturingmethod as set forth
in claim 12, wherein the absorbent layer is formed from an
air-laid nonwoven fabric comprising pulp.
16. The absorbent articlemanufacturingmethod as set forth
5 inclaim 2, wherein the topsheet is three-dimensionally shaped
to have hills and valleys alternating with each other, the
hills and the valleys being arranged at a pitch of 0.5 to
5 mm, the three-dimensionally shaped topsheet having a

thickness of 0.5 to 5 mm under a condition where a pressure

10 of 49 Pa is applied thereto.



