eSe4} ] 6T4ZkX,, 1 ABSORBENT ARTI CLE W TH PERFORATED TOP SHEET BA%WQUUS
OF THE | NVENTI ON FIELD OF THE INVENTION O 5 F E B 2003 The presen
invention relates generally to an absorbent article for sanitary napkins,

pantiliners, incontinence pads, etc. Mdore precisely, the inven
to such an absorbent article of which the top sheet has a goodmmBBM@ mm‘
DESCRI PTI ON OF THE RELATED ART Absorbent articles are much use

for sanitary napkins, pantiliners, incontinence pads, disposable digpéers
and the |like for absorbing excretions. Such absorbent articles generally
conprise a |iqui ARRORBENE ARPICLEWNITH PEREORATER  EQP (SBEETNng as a body
facing face), a liquid inpervious back sheet, and a |iquid absorbing |ayer
sandwi ched between the top sheet and the back sheet. The top sheet is
directly contacted with the skin of a wearer, so that it is desirable to
have a good feel. |In addi BACKGRGUNIR cOF HEHE OpNGENEIONMI rectly recei ves
excretions, it is preferable that |iquid excretions hardly stay therein so
t hat the FIRLDB et THE SEIVENIDEGN not become stuffy and sticky. For exanpl e,
Japanese Unexam ned Patent Publication (Kokai) No. Heisei 5-200065

di scl oses a surfmeepreseat iwvembion illatast yehesalpitd ahasbsofbest
enbossed pattern on its surface. As having a fine enbossed pattern, the

surface rerbedle fosanftbry rREPRI s figealtoisechedass inebnltanenaePpaasic-| i ke

feel, and is not sticky. Inthis case, this is not sticky in dry, but when

wetted, idts halMo oy Be @ O¥BL y P ePBh e M6 e 1kicedi b Ehew dhshseppentng to
Its enbossed pattern, and tends to keep the liquid in the recesses on its

;Ufface APt £6 I‘é‘%@“@l‘u&ﬁ'%ﬁ@f@ﬂ SREEPT L EWDL | @&&%&é@hw) No. Hei sei
505223 di scl oses a |1 quid pervious, porous astic
DESCRIPTION OF THE RELATED ART

Absorbent articles are much used these days for sanitary
napkins, pantiliners, incontinence pads, disposable diapers
and the like for absorbing excretions. Such absorbent articles
generally comprise a liquid pervious top sheet to face a wearer
(serving as a body facing face), a liquid impervious back sheet,
and a liquid absorbing layer sandwiched between the top sheet
and the back sheet. The top sheet is directly contacted with
the skin of a wearer, so that it is desirable to have a good
feel. 1In addition, since the top sheet directly receives
excretions, it is preferable that liquid excretions hardly stay
therein so that the top sheet itself does not become stuffy and
sticky.

For example, Japanese Unexamined Patent Publiéation
(Kokai) No. Heisei 5-200065 discloses a surface member for

absorbent articles, which has a fine embossed pattern on its

surface. As having a fine embossed pattern, the surface member

OO

*G00002*



containing a particulate material. The web is formed into a 1 top sheet for
absorbent articles, and this has a little plastic-like feel. However( 5tf® 2003
web containing the particulate material is rigid, and the top sheet nade of
it is poorly flexible. SUMARY OF THE ZNVENTI ON The present invention has
an object to provide an absorbent article of which the top sheet is not
sticky even in wet and is highly flexible, thereby all the time having a
good feel. Another object of the invention is to provide an absorbent
article of which the top sheet has_shape retaining perforations. According
to an aspdigclisedeaes/natilave ahplagstbebbikedieal) andfis moti atéakyon may
conpri se an absorbent |ayer and a top sheet having a nunber of perforations
and di spobecthis acdmrly thid nig notf add.aky time dadysobuéntvhieay wettetder éikn; 0
5 F E B 2003 3 the top sheet is nmade of a nmulti-layered resin film having
at | east shwll dsmive pawersof angis tanod tan ldgqudd feewnthewesn eximedoout si de
the body facing surface and at | east one inner resin | ayer di sposed nearer
to the abpes beiboksgar paltdrrinhe id etendsi Bol Reep ey elguid igashet he
outer resin |ayer containing particulate material having a nean particle

size of frewedsednd®w 2td surpadef{ he inner resin layer having the resin
density smaller than that of the outer resin layer. .. 1 Wth the top

sheet of the absgianatalddfl @n@&aﬁlhﬁeuw&mwpubtlheae%ﬁr(K&w@) Nayer to
be kept in direct contact wwth the skin of a wearer does not Have a

plastic-lpkeséPel5033% 39 4ikbeobbsY ﬁlgﬁﬂﬁg&\h@d@ Borbﬂsfﬁaé&?’fc web

therefore, the top sheet does not ffy and stick On the other
hand t heg et f ity of the
sheor OFEELALES, & paYEloRlabdha POr EREE! BN 4" Boendl dntl ¥ 1

med th{ﬂcgyggﬁ Fe{éet tﬁ&rs'&%@ox‘b%n@o&'rt @fé?fo %d ¥kl | hakhe PekRaR! ONS
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plastic-like feel. However, the web containing the
particulate material is rigid, and the top sheet made of it is

poorly flexible.

SUMMARY OF THE INVENTION

The present invention has an object to provide an
absorbent article of which the top sheet is not sticky even in
wet and is highly flexible, thereby all the time having a good
feel.

Another object of the invention is to provide an
absorbent article of which the top sheet has shape retaining
perforations.

According to an aspect of the invention, the absorbent
article of the invention may comprise an absorbent layer and
a top sheet having a number of perforations and disposed on a

body facing surface of the absorbent layer, wherein;



absorbent article is used, they can be readily restored to their OBi 'g@lma
condition. The top sheet of the absorbent article of the invention nr’gi/ e
made of a two-layered resin filmconposed of an outer resin |layer and an
inner resin layer; or may be made of admulti-layered resin filmhaving a
third resin layer in addition to the outer and inner resin layers . For the
| atter, for exanple, the third resin |ayer may be sandw ched between the
outer resin 0O 5 FEB 2003 4 layer and the inner resin |ayer, or may be

di sposed inside the inner resin |ayer . The resin density of the third
resin | ayer may the top shiaed bs magdgroba MK bukarered rasipyieklm Bavidag f al |
between the resin density of the outer resin layer and that of the inner
resin | ayak leagt | terre2tnnlayges cemposingued ancontexi sebinylaverhe top
sheet conprising it. Therefore, it is desirable that the inner resin | ayer
does not expeséd qersidaitiecbodyefacing@dnnfpce apdnaparedst ons ignetr from 2
umto 20 hum However, the inner resin |layer may contain such particul ate
mat eri al sesimrlapet héipposeduhearenaterthé absbebéentf laperi than taei n

| ayer is smaller than that of the outer resin layer. I.n order to prevent

too tightogwoet acesdh 1agerokisdadio  cat hkeaktn the wwaadr Ceés ifielaiyeirhe
absorbent article, it is desirable that at |east a part of the particul ate

materi al ¢SnexPRSE§ pititsidle A natteshal ehavihg¥eheahOpa PXPEDE G id1Bfr €Si N
density of the outer resin layer is at least 0.91 g/cnB, and that of the

nner T estRoh 3y Gin +5 26 {BStarh We0iARBr FEELATARIGE AT EBSHA | V!

contains from3 o 60 parts wei g elative to 100 parts by weight of

the resingéR@itfosB1168 SHAR' theel Hrl 8HEN oulbrt PBsPAr Lhgul-ate material .
Al so preferably, the thickness of the outer resin layer is from1l5 to 60 %

and the thi cknegg; inoer. ' a ; . 0 o e Ve 1o
and the thi cknespaf 4 tBRCTaHARY ok 2R babidEnt dtt A126 of ekl v

invention, the outer resin layer to be kept in direct contact
with the skin of a wearer does not have a plastic-like feel,
and little liquid remains therein. In its use, therefore, the
top sheet does not become stuffy and sticky. On the other hand,
the inner resin layer of the top sheet ensures the flexibility
of the top sheet. In addition, the shape retaining ability of
the perforations formed through the top sheet is good.
Therefore, even if the perforations are deformed while the
absorbent article is used, they can be readily restored to their
original condition.

The top sheet of the absorbent article of the invention
may be made of a two-layered resin film composed of an outer
:resin layer and an inner resin layer; or may be made of a
multi-layered resin film having a third resin layer in addition
to theouter and inner resin layers. For the latter, for example,

the third resin layer may be sandwiched between the outer resin



S nulti-layered resin film. This shall apply to both two-Iayered res Py
films and three-layered or nore nulti-layered resin filns -for theofﬁg
sheet. For exanple, the thickness of the multi-layered filmfor the top
sheet falls between 20 and 35 um Al so 4or exanple, the top sheet of the
absorbent article of the invention is a three-dinensionally perforated
sheet in which the inner wall of each perforation protrudes fromthe inner
surface of the top sheet toward the absorbent |ayer. For exanple, the inner
di aneter of each perforation in the surface of the top sheet falls between
0.6 and 1layemmanch&hgephpebiresivh lastelor ofti BaY ihedisppaash inglide bheween
0.3 and 0.6 mm and the distance between the nei ghboring perforations in

t he surf abnef nesdn dpyeheet Thaltes iredsasity. 05 tine thixdwesAn Laysr one
resin layer of the multi-layered resin filmmay optionally contain fine
particl esmdpp\benghee samel asethateobftlie comtde resin dayer,Viom mayt fiathe
anount of the fine particles being not larger than 5 parts by wei ght

rel ati ve bhetvdén pdid ebinwdengbitpfof the esitert besihol aget lend adjat bsiyer.
Cont ai ni ng such fine particles, the transparency of the top sheet nay be

| oner ed, gl imgep| poslioriayperli ke having been absorbed by the absorbent

| ayer could be nasked with them In this case, the fine particles are, for

exanpl e, titani WRONNFRPHH i aayed &sFtE BnEQQ% the ropxsbheetityrde of the
multi-layered resin film may a~~~R2

the top sheet comprising it. Therefore, it is desirable that

the inner resin layer does not contain particulate material

having a mean particle size of from 2 ym to 20 pm. However,

the inner resin layer may contain such particulate material so

far as the particulate material content of the inner resin layer

is smaller than that of the outer resin layer.

In order to prevent too tight contact of the top sheet
to the skin in practical use of the absorbent article, it is
desirable that at least a part of the particulate material is
exposed outside the outer resin layer.

For example, the resin density of the outer resin layer
is at least 0.91 g/cm’, and that of the inner resin layer is
at most 0.90 g/cm’.

Preferably, the outer resin layer contains from 30 to
60 parts by weight, relative to 100 parts by weight of the resin
that forms the outer re;in layer, of the particulate material.

Also preferably, the thickness of the outer resin layer

is from 15 to 60 % and the thickness of the inner resin layer

is from 40 to 85 %, relative to 100 % of the thickness of the



6 be partly bonded to the absorbent layer; or a water-inpervious nongw¥es o3
fabric may be bonded to the inner surface of the top sheet made of the
multi-layered resin filmto forma conbi ned sheet, and the conbi ned sheet
of the top sheet and the nonwoven fabr?c may be partly bonded to the
absorbent |ayer. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a partially
enl arged plan view of one enbodi nent of an absorbent article of the
invention, looking fromits outer surface; Fig. 2 is a partially enlarged
cross-sectional_view of the top sheet of Fig. 1, cut along the line Il-I1;
Fig. 3 i smalbhrlavered&es ltsr-osfghsééhiaéaaapp/héﬁo&otdl waslpyeshdet to
be used for formng the top sheet; and Fig. 4 is a cross-sectional view of
one entodre@hn fdflmshand idgiesedayenedces meire nelthvdayesead vesthEdhmshe t op
sheet of Fig. 1 is used. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is
a partial fgrevhargepn phaetvi ew of one enbodi nent of a top sheet for an
absorbent article of the invention, looking fromits outer surface; Fig. 2
is a partially éadmeganpteestshe ehticknals svo2whef mubeitbayehedtfidim Fog. 1,

cut along the line Il1-11; Fig. 3 is a partially enlarged cross-secti onal

view of atppéasépCshEEEt fAD1HELEEREeHh0P0f QhAT B9 fui¢ top sheet; and 0 5 F E
B 2003 7 Fig. 4 is a cross-sectional view of one enbodi nent of the

absorbent articlm < fbreexamslé | @he tOpWHedt bifeth@RbERYer aktdcié is

used. The absorbent article of the invention is for sanitary napkins,

pantiliness, thd GRS iBAH Sth FAREN i NEEs DEnFBIY Yod Y £t &P @htelre 1 di aper s,
and the |like. The absorbent article of Fig. 4 conprises a top sheet 1 nade

of a multgniaNeERd IRALA Ghim &fhéﬁchsparkwakiuﬁrEﬁoﬁﬁahesf iFBlhehel n) and
hayi ng a nunber of perforations forned therethrough; a |1 quid inpervious
back shee : bser t y S i-Gh b e sheet 1
and the b%%§e£ﬁ€g¥§§?éE§grg??oﬁéﬁt%ﬁﬁétaggg%%gdgﬂg ?ﬁégggg%?béhgggfticle
fitted to a weangly YA, RHAUIANERCH IIBEE, A REIP LA FR 19 EY

eet ent lTayer 2.

through the top’s to 't he absor
the surface of the top sheet falls between 0.6 and 1.5 mm; the

depth of each perforation from its top falls between 0.3 and
0.6 mm; and the distance between the neighboring perforations
in the surface of the top sheet falls between 0.05 and 0.2 mm.

At least one resin layer of the multi-layered resin film
may optionally contain fine particles having a particle size
of from 0.01 pm to 0.5 um, with the amount of the fine particles
being not larger than 5 parts by weight relative to 100 parts
by weight of the resin that forms the resin layer.

Containing such fine particles, the transparency of the
top sheet may be lowered, and the blood or the like having been
absorbed by the absorbent layer could be maskeé with them. 1In
this case, the fine particles are, for example, titanium oxide
particles.

The top sheet made of the multi-layered resin film may



The top sheet 1 of the enbodinent illustrated in Fig. 2 is nade of a

two-1l ayered lanmnate resin filmconposed of an outer resin |ayer 0% that)03
shall face the skin of a wearer and an inner resin layer 20 that shall face
the absorbent layer 2. The outer resirflayer 10 conprises essentially a

t hermopl astic resin 11 and contains a nunber of particles 13 of a
particulate material. A part of the particles 13 are exposed outside a
surface is of the outer resin layer 10 of the top sheet 1. Wth that, the
filmy feel and the sticky feel of the surface of the top sheet 1 can be
reduced. benpaghdynbpndedito ths absorbentilzyehy orha WAkeF-RReFViOWs5 F E B
2003 8 layer 10 is selected froma group generally consisting of

pol yet hyInare-wqugy fiabppjilcemey belhandsd tehkbei trnestsunifadmod thei top

pol yvi nyl al cohol, polyurethane, polycaprolactone cellul ose esters and

bl ends t redressif maxde o€ thkeemulbi-tageped. résimdf ilmse fpraf arcenbised L DPE
(l'inear |l owdensity pol yethylene). Preferably, the density of the

t her nopl addieet ; emid tie | comb ined ssh€ed 16f gt kerBtoResheef anddi the t hendensi ty
is smaller than the lowernost |limt is unfavorable, since its

sel f -t ackiowess fabridmay tive phastly besded W | tihe dbgbriventt i 1syéeel to the
skin is not good. The particles 13 may be of any type so far as they are
not thermally deformed and are safe to human bodi es. Anong these, preferred
are inorganic particles of at |east one selected fromthe group consisting
of titanium oxide, calggtit CHEHEORPPBIOROOR BHH. DRNWENEE cal cium sul fate,
barium sul fate, sodium sul fate, magnesi um carbonate, magnesi um sul fate,
clay, t calcium S t il G SyEddd s 4 Il as
pl psti c beads ofﬁﬁ\%'i gﬁ%tfga%ﬁtaﬁ%g pol nﬁégg%ﬁgﬁéwggn%%%%ﬁg?ﬁ?ﬁﬁe

t her nopl [ I : I ti : [

sticki negczf g?l %lﬁ%é{%%&% ﬁg}tlg}%y%f\}glt&ﬁ?g{jﬁ?gf é&%g&q{gsfggyg%%ggﬁonat e.
Pr ef er abl urf%g%;muticle size of the particles 13 falls between 2 um and 20
um Particles having a larger particle size than the defined range will too

much roughen the airbage QfpdMid PRy ifirdeq Ubs¥-dect'ibhad 036t bge! to

t he skin, thereby
the top sheet of Fig. 1, cut along the line II-ITI;
Fig. 3 is a partially enlarged cross-sectional view of
a plastic sheet to be used for forming the top sheet; and
Fig. 4 is a cross-sectional view of one embodiment of
the absorbent article of the invention, in which the top sheet

of Fig. 1 is used.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 is apartially enlarged plan view of one embodiment
of a top sheet for an absorbent article of the invention, looking
from its outer surface; Fig. 2 is a partially enlarged
cross-sectional view of the top sheet of Fig. 1, cut along the
line II-II; Fig. 3 is a partially enlarged cross-sectional view

of a plastic sheet to be used for forming the top sheet; and



05 F E B 2003 9 detracting fromthe softness of the top sheet 1. |
addition, such large particles will unevenly disperse in the thermg& EEPﬂ@Ua
resin Il to further roughen the surface of the top sheet 1. On the other
hand, particles having a smaller partitle size than the defined range coul d
not well roughen the surface of the top sheet 1, and could not reduce the
contact area of the top sheet 1 to the skin to a desired degree, so that
the top sheet 1 tends to have a sticky and stuffy feel. Mre preferably,
the particle size of the particles 13 falls between 2 and 10 um even nore
pref er ablBithethedd 2 ST@sG-Heatipnalpariew| efsppe mahwdigento oerehe s
nmeant to indicate the nean particle size of the particles. Preferably, the
outer redhsarbent artdsdeaiodstheoimsentboBo parvisicly the dop, sheestefe to
100 parts by weight of the thernoplastic resin 11 formng it, of the
particl eFikB. 1 fig hsexbntent of the particles 13 is smaller than the
defined range, the top sheet 1 will have a sticky and stuffy feel. On the
other hand, if trhe absbebentharebdélesof arlgerinveart itdre ideffomreslansvgey t he
resin for formng the outer resin layer 11 will be difficult to extrude out
t hrough amapiindiderpantiVhérs pseihbenstiabnbiet y padd, | npoireypon. okf so,
the strength of the top sheet 1 finally formed will be low Wile the

absor bentpaitly-Aype dissbabls PikEsrd £samd | eyériidRels kept in direct
contact with the skin of the wearer. Therefore, it is desirable that the

surface roughnegg,edfapsbeben? artikld 480#i4Q qubsmpiesed hayep sHebd | over.
Concretely, the surface roughness (MVD) of 'the outer resin layer 10 is at

most 0.0l mlafieic;ﬁa%flfﬁc—e.l_afﬁigﬂi@é§ihsfjll% Qéﬁikfﬁ“atﬂ%-ﬁeégjé}?éh Fepgs. the
outer resin layer 10 wll have a rough feel. Mre preferably, 1ts surface

roughnessegis, a 0. . clarif e tP%r]sfrH e surface
roﬂghnes:ﬂb t ggga{nér ér)rgcgi rt]fgi%é.;r}gf élo)ﬁz‘aln Petr[]eé)gol t ent Iﬁ]%’?%% g?}:{ﬂﬁg -
article i Lng: the L.Cls i act
Pol | o no- BerabbtbudH ¥ a1 4 DL G By8 0 bnblE FELhUAEIRSdrnbhE,
wei ght of | ast j.C i 0 t e lLihnear Lo Sit
po: 3et hylle %P%\%%ﬁé&éar%ﬁ%&%@o%é%gé#cﬁ?é#\;ﬁ%&f%r%‘e%d%\?mc %gggr;i %g

t of i cl CaC03 ith_th t.i cl i f _th i, bei
Tariod ac EhBnsheEIang £0:be bt AhaR I RS shetl bt A AR B R, 11 | e
all havi a thickness o 5 um and the surface ro ness .(MVDL of t.he
. e e A o 2ok o0r tHE R S iie S G PERBERR AN ke Bngr(
sensor termnals 5 x 5, under. a load of 25 g.. As. a_conparative sanmpl e,
films nottREANIR iFRG TR PReet cl ebOnkie %B%gEBePH }ﬂgggaﬁre manner rrgs
herein. The data_obtai ned are _given_in T%bl e 1. (i)L 5 F EB 2Q09 11 Table 1
Sanpl e1234Cont er&itoR Bheate 4368 fodBieoSHb9gdment illustrated in Fig.
%2, 30. 00500. 00630. 00620. 0060Si ze of 3. 30. 00690. 00730. 00880. 0095Particles 5,4
0. 0076 0.90 Madsod 8 tYpghayered laminate resin film composed of an

nm0. 01020. 01120. 01200. 0124150. 01180. 01200. 01450, 0146Conpar ati ve Sanple (with
no: parti cPwkg® WHin layer 10 that shall face the skin of a wearer and

an inner resin layer 20 that shall face the absorbent layer 2.

The outer resin layer 10 comprises essentially a
thermoplastic resin 11 and contains a number of particles 13
of a particulate material. A part of the particles 13 are
exposed outside a surface 1s of the outer resin layer 10 of the
top sheet 1. With that, the filmy feel and the sticky feel of
the surface of the top sheet 1 can be reduced.

The thermoplastic resin 11 for forming the outer resin



The data in Table 1 indicate that the surface roughness ' i of the filns
containing larger particles is larger, therefore confirmng that |8&5deB 2003
particles in the filns have a nore significant influence on the surface
roughness of the filns containing thel In order that the filns have a
preferred surface roughness, the content of the particles having a particle
size of at nost 5.4 umtherein is preferably at nost 50 % or the content of
the particles having a particle size of at nost 3.3 umtherein is
preferably at nost 60 % WMre preferably, the content of the particles

havi ng a Jawen c1@ ifzeelecgedatfnmmta2gzoum igenexalily mensistingsef30 %
Preferably, the outer resin layer 10 has an LC value ( load in conpression)

of at nogolyésylene, polfypradiylente nptlywisyl chlordde,t hharchebadeor bent
article does not give a hard and rough feel to the wearer while it is
rubbed antesiiresseolyydinkl tAeohbln opolhereehase, Tpotyeaptglabtone

rel ati onship between the LC value (load in conpression) and an RC val ue

(rate of dekwkige eftdrd amdcbheadsi thefesfiror rtheaMiket, brpexamples 13,
05 F EB 2003 12 the follow ng experinent was carried out. Sanples were

prepar ed Anoridle €RGEeBNRHe ftSridd t hes expepprent( Ifigfefitil f 26R-d6HERBESS.
These sanpl es cont ai ned cal ci um carbonate particles having a nean particle

L5 PO IST Y R any il acrsitycbochs thetsoptastren 1
conpr essi g i Andy e FRC1kalsEe 0( 98108 gPbm® SCREF N oENGhEsh the density
is smaller than the lowermost limit is unfavorable, since its
self-tackiness intrinsic to plastic resin will be high and its
feel to the skin is not good.

The particles 13 may be of any type so far as they are
not thermally deformed and are safe to human bodies. BAmong
these, preferred are inorganic particles of at least one
selected from the group consisting of titanium oxide, calcium
carbonate, soda ash, gypsum, calcium sulfate, barium sulfate,
sodium sulfate, magnesium carbonate, magnesium sulfate, clay,

\ calcium phosphate, silicic anhydride, carbon and talc, as well
as plastic beads of which the melting point is higher than that
of the thermoplastic resin 11, as they are more effective for
reducing the stickiness of the top sheet 1 in wet. More
preferred is calcium carbonate.

Prefer:ably, the particle size of the particles 13 falls
between 2 uym and 20 um. Particles having a larger particle size
than the defined range will too much roughen the surface of the

top sheet 1, and will give a hard feel to the skin, thereby



The data obtained are given in Table 2. Table 2 Sanpl e5678Content ofy 5 FEB 2003
ParticlesO %80 %0 %0 %.Cval ue0.5810. 6130. 6250. 685RC Val ue__ 47.0 ~43.3_
35.335.6 The data indicate that the load in conpression of the filns

i ncreases and the bulk recovery thereo? decreases with the increase in the
content of the particles therein, therefore confirmng that the filns
containing a | arger anount of the particles are nore tough and rigid but
their durability is lower. On the other hand, the thernoplastic resin for
formng the inner resin |layer 20 may be the sane as that for formng the
outer restetrageing framibecsofiness qfediheabprp sheetthe danaddjtdenyhe
thernopl astic resin for formng the inner resin layer 20 is |ower than that
of the thswelpl darge r eaintifcdesf orwilly t hpevendy r edispermeer 0. Bbe
containing the particles 13, the outer resin |ayer 10 has a tough and rigid
feel in sobermoflastidE B 1B tdeuas haloweneshers ithee stul€ aclee ofophest i ¢
resin for formng the inner resin |layer 20 has a |ow density, the top sheet
1 is softtapdshéexi bl e ais thewwiiger Avdnd | Spdebdyles, hahiéngop shatllet is
elastic to conpression without restraint, and is therefore not resistant to

the movengait 0é1é e fktRafftife WoFitled PaRGEIGHUM nbltewe BB irbudfie tyeof the
inner resin layer 20 is at nost 0.905 g/cnB. Also preferably, the inner

resin | ayghr2c8oss tyod t?&ﬁb"téﬂééﬁ he, Rald o1 aoctRiedudle WhieCBohlgceut er
resin layer 10 contains . 1n the absence of such a particulate material in

the inner,reside kRLSEoRIHAW! € fo titPskR £65LHeditRH defBesOfdSknand more

flexible. It should be noted that the I1nner resin layer 20 nay contain such

a_particulgl e dptalial 1Sl 25 hIGePAILEMAISAUAIIA Al enfierel n

lsésrraller t ha t1n e outer resin Tayer'1 peci 1 ¢c exanples of the
th

(very- FL?ﬁ%%ﬁ%%?@i%gf% RIFENE e%a‘lﬁ%%%??‘aéﬁ%ﬁ%i'%%;i 3%§%¥§§§5§PEWB;
SEPS Ki Co, Ltd. - IS |

copo %Pﬁo?ﬁé(‘iﬁ@lsw%ﬁ&%%?\;’m ﬁ%f‘o"g?lt i Ly T %Jﬁ%ﬁ??{;""bﬁ\-o. l%&:eg/cnm;
opol yrrer Ba BB T S SbE0| fetopbl YhBRe ety LiGHtRE R AR act ur ed

by M tsui havgggaa density of O . 87 g/cnB )

Chem cal Co. L .
Synt het i cpﬁFgg]Fg%E?lFﬁsPﬁskgﬁcﬂaﬁ P§ar et hane and SEBS are al so usabl e

for the inner resin_|ayer 20. However, since the 0 5 F.E B 2003
Preferglbly, the outer resin e‘.‘Layel_y 10 contains from 30

to 60 parts by weight, relative to 100 parts by weight of the
thermoplastic resin 11 forming it, of the particles 13. 1If the
content of the particles 13 is smaller than the defined range,
the top sheet 1 will have a sticky and stuffy feel. On the other
hand, if the content thereof is larger than the defined range,
the resin for forming the outer resin layer 11 will be difficult
to extrude out through an extruder and will lose the stability
in film formation. If so, the strength of the top sheet 1
finally formed will be low. :

While the absorbent article is used, its outer resin
layer 10 is kept in direct contact with the skin of the wearer.

Therefore, it is desirable that the surface roughness of the



14 are too much self-tacky, their filns often adhere to each other (the
filmto-filmadhesion is referred to as bl ocking) while they are roFkIrF®d pgo3
in their production, and the rolled--filns will be often damaged when
unrolled. In this case, it is desirabl@ to add a silicone-type rel ease
agent to the resins . Apart fromthese, a resin mxture prepared by

bl ending a resin having a density of at |least 0.900 g/cnB and a resin
having a density of not larger than 0.900 g/cnB may be used for formng ,.
the inner resin layer 20. The two-layered lamnate resin filmto be
processedutrn rheinoplayeet 10 nky Bewprepar@enchebeby, cdhext susfaneof two
resins for formng the outer resin layer 10 and the inner resin |ayer 20.

I f requi resiiglaressih@@ve dfaydre maytene riestier Jayed A6t weeattmesbufebliesin

| ayer and the inner resin layer. Preferably, the top sheet 1 has a

t hi cknessIf dltls sgrifateceoughness 2k dadgdr thanrtlse deéfinddewanlel,t 8hetrengt h
and flexibility and the shape retaining ability of the perforations 4

formed thswt@h ddsinl@akedute Wikl Haveky feegh Hedlhe MoReSpeefetablps
t hi ckness of the outer resin layer 10 preferably falls between 15 and 60 %

of the ovpidl butltheknassuginddle 8P athembst. Wdsher e o1l ipUERet he
flexibility of the top sheet 1, the thickness of the inner resin | ayer 20

pref er abl yo{ A | Sndei Yasdt b RheB8urratel Péu&f{ﬁéé‘é :cof Ripfek B‘ﬁ%%roi:gé %ﬁ Ft EPB

sheet 1. The top sheet 1 has a |arge nunber ©of perforations 4

2(10 15 f b A c&? L ASi h%/\@ i i : L h
pt(arforati%{s 4lg%ﬁ%?8%¥%ﬁ%?%%ﬁ?ﬁgagur gggt;ias of the %g&&ﬂggfginén'?o t he
i d ¢ . , s i . >
W 1h the Tt RadtIHIRE 1 8'ds EhE plte ity 13 EBE B T R BE R e Y bent

| ayer 2. ?EQ%/ ge.pf the perforations 4 formed in that nmanner is that
t he excre"gl]%ns ﬁ%‘? (r?%géi ved by the top sheet 1 can easily nove fromthe

surface of the sheet_ 1 to_the absor t layer ow ng.to the_capillary
r action of thetl%grfporreﬁa}ro%s AR ¢ haf&\@hep%éﬁetz?%nsweﬁﬁgtabg&b d by
the absorhent |ayer 2 are hardly returned b o the top,.sheet 1. Another
hdvant agcrnebt Sf e s e Bieh e W HbRE e adBerRo  Sprdpanity

t hi ckness of the top sheet, 1 and therefq n keep the crefions having
boen abedPbLC T L oBe ot iihe Jedarts chdy ST7 S aha war P iamdsbuitr or
Wth that, the wearer could be free fromthe unpl easant feel of the wetted
absor bent? FATIRY aBHe Ofo P EACLEEN( FECPREr Pt ANG BALACLS: 843/ t he
top sheet 1 conprises, for exanple, setting a |lam nate filmof the outer
resin | ayef the RAFtifd epnpeing SAnLeh 8, ShowR A mTabi£ol at iThe SABRLSENnd
vacuum zing it under suction through holes provided with the perforating

drum wi t Weee Edividual Bpdqmmed Hater §ivmer abl haveing i tddgknesmoPit i ons 4

that correspond to the holes of the perforating drumare fornmed in the
overal | a2%amofanfddHeasunfingef roughhess dMMDY). of thehEilmetwaripeasured

} by use of a texture feel tester, Katotec's KES with sensor
terminals 5 x 5, under a load of 25 g. As a comparative sample,
films not containing the particles were tested in the same

manner as herein. The data obtained are given in Table 1.



an i nner
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wal |
| ayer

of each perforation 4 is fornmed of the outer resin
10, as shown in Fig. 2.
perforations 4 are so constituted that the tough outer

resin | ayer

0p § FiE BERR03
In the top sheet 1 thus produced,

t he

10 forns

the inner walls thereof and the soft dAd flexible inner resin |layer 20

underlies the outer resin |ayer

keep their shape,

condi ti on,

10. Accordingly,

and they can be readily restored to their original

the perforations 4 well

even if deformed while the absorbent article is used. Regarding

the configuration of the perforations 4 to ~f 1 ensure easy perneation of
excretions through themand to enSLW&bleuﬁr’ shape retarnrng ability, it is

desi r able—that—t+he aner tHearreterT4R 1, h—p .tﬁrat;%“ 4—7 tfc s4rface

|$ of th - [ o a W{—wete | P10 J.40\J%IIII"I Of 56% 'f’ﬁﬁﬂ' |%c Hnner

di anet er~4r—ttret cqr (920 ?1§ I‘i}ll Ut 0O o Oﬂ“ QJE(F)IGBB' cy%l 06§2 arTg.d bvvc en 0.3

+laat nt h (T2 or o ot -y

and 1. 3 m%ﬁre §P, CTIAAU ‘S"i}‘;nfcpt LILI rllol.. 1 496 6 o\éljsl. I UTUCQQ'A\J Aanoo\QBIII S

cor r espgnglgrtiel s e—appareht e<ne%s g the t% Reat } s tvween 0.3

and 0.6 [mm or so, [that t5hﬁpﬂll st an¢e 2% 1h6c\'r e ?%p n;q g#\ n9| ggf rati ons

4 in thd surface ils_fall8 wetween|008%ndl o® P gr O, ,12°an PR He

di st ancd_4t_betwean the YWepmhbori ng °pet¥8oriat $ 204 (o -PHE s| dB- Y6t he

absor bent | ay€Eemparptives Spmplgeen 02 0af@F%. Y4 mmror go0. Al so preferablly, the

over al | t falls between 60 and 80 Mo of the loverall

area of the top sheet 1. Preferably, the top sheet 1 contains fine

particles of dye having a nmean particle size of about 0.2 hum or so, apart

fromthe particige ddcal fn Wil tlhenagéaté %rﬁe 8k ougfings

2003" 17 act to nask t he excretions absorbe sorbent artic e. For
npl e, p f 0 ter

regrn la;%?%?ga 5 86%%&#ﬁ%g§9¥%8 n féﬁétﬁiﬁ ig?ﬁgkfrﬁﬁ%£§¥e9 or med.
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of water-
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an air- pervr ous but

Pref erably,

absorbrn

Beceons

t he absor ben

t Iayer

tio
€

t h

l.ayer
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Jd pervi ous

&M %b&0r bent

I n | S of
s@?fa%%g?§u8%ﬁeaﬂ eneg %E? top
reinto,
oD Do
t y 2
R Bl R 12568, gl
2 is wapped with a liquid
per vi ous Reetckediize af a3 BOgkper 4o (e i Isnpraferardy
may be stacked to formthe absorbent

Ferhohihe particdest haKengid fasdniciapdre0fny

| i quid inpervious polyolefin resin filmor the Irke

sheet
e of

ARyMBBL sheets

2. The

Around t Het aBe8Ebent |l ethereine isoprafenabilynnatt Reshadd sheet Mareare
bonded to each other with a hot-nelt adhesive or the |ike.
top sheetpqef%ri‘ialﬂ }%ﬂ@éﬁe% qhthgRarpiples agaérrlrw AiRArtEHSR skeet

adhesi ve.

In this

case,

excretions can be easily led to the
2003 18 abEcabeomest agfeiﬁ o imetléyf hbnsll s satynogti 30t e top sheet 1.

Preferab

05 F

desired, a non-woven fabric sheet of hydrophilicated thernoplastic
synt het ic fiber Prufgrabdy i hhe owieyr vésindaysmbpbas an LCtraluglhload
processi ng, point bonding or spun | ace working may be bonded to the outer
surface ofn tdomprmasssiteer of aktmost Hot6Shembradheeferabby@tvanostcOrpdsite top

sheet .

The conposite top sheet may be partly bonded to the absorbent

y, the

E B
| f

| ayer

in order that the absorbent article does not give a hard and

rough feel to the wearer while it is rubbed and pressed against

the skin of the wearer.

To clarify the relationship between

the LC value (load in compression) and an RC value (rate of

recovery) of films containing a varying amount of particles 13,



2. Wthout lowering its liquid perviousness therethrough, v this conposite
type top sheet can keep absorbed excretions nore away fromthe ski n0dfFEHE03
wearer. Especially, preferred is a non-woven fabric prepared in a node of
air-through processing, as it is bul kyf2and can act as a cushion. |f
desired, such a non-woven fabric may be bonded to the top sheet 1 through
heat enbossing to give a conposite top sheet, and the conposite top sheet
may be bonded to an absorbent core. Heat enbossing is preferred rather than
bonding with a hot nelt adhesive, since the conposite top sheet produced
can have théifmkowing sexreninentdyas ncaxiied oontt he non-woven fabric is
prevented from being peeled off fromthe top sheet 1. The heat-enbossi ng
pattern is not $Saaplieiscavéne defepadedi nol thengsamer menaepl @sdoin the
patterns, screen-li ke patterns,etc. However, it is desirable that the

= enbossed qgeidriment efof abligs fheewrenghnesd .20 hexe tsemples atbnbatnedf the-

conposite top sheet for ensuring good wet strength without |owering the
l'iquid peral@ianessbondtepaiettles l@a&nlf-%lé Redd0patfiEXeNLLS onB. 4
invention is described in nore detail th reference to the follow ng

Exanpl es pﬁ("m The DAYGYR cé‘ﬁ@en‘E‘QSf 't'HeeBQ‘E@llE:Qe%e%rtﬁéséhfs ¥ioRp ¢h the

i nvention. A top sheet El’ as shown in Figs. was produced for the
absor bentyg1d ol.e @BetmanﬂIéx@teEfealﬁhﬁéas%ﬂé)werm 4 1R g%ﬁal ene

resin (LLDPE) havi ng a density of 0.917 g/cnB was bl ended wth 50 parts by
wei ght of 3 ,¢algh S adfa ﬂhé)?id Wahee Eé‘é't'égo% %éBv@%&“Ehérébfe of 5.4
umto prepare eS| n corrponent or the odter resin layer~10; and

| owcr yst apyld rl?aor th% @anédoéfé_cﬂ f&ﬁ’oiﬂ”'gébj?_ﬁvkng a density of O. 89 g/ cnB

wag prepared e i nner resi ayer e two resin |layers were
co-extruded to forma two-1|ayered I,?%ngt; resin film in which the

t hi ckness of the outer resin | ayer was 10 um and that of the inner resin
| ayer 20 was 15 Sdimple The t hus-forired ljamingge resin filmwas se8 on ja 2
per f or at|i_rpnpess bif cPadtéetes It shdod d be ndbedl thjat #Aet perlf or &0i tig pll astic
sheet wal alye t h hiown0 eb8anplie | &-6B3ace| of 0t423 pelr f oP eff5ng dr um
descri be c e ' Sin4Br¥m was vieBuni zed 3@mbler kucti on
t hrough hol es provided in the plastic sheet with hot air at 280 to 320C

bei ng applied thereto wher eby t he i ntended perfor ati ons 4 corresponding to

the hol es of th‘%‘nq‘ée QAL tlépt‘ﬂ%ﬁ:et @ Rdgl Qn! ?)‘f%':s :LoHeB?atﬂE t he

| am nate resin fi roug he pertoration patte pl asti c
sheet usefllﬂﬁé eir{breases and the bulk recovery thereof decreases with

the increase in the content of the particles therein, therefore
confirming that the films containing a larger amount of the
particles are more tough and rigid but their durability is
lower.

On the other hand, the thermoplastic resin for forming
the inner resin layer 20 may be the same as that for forming
the outer resin layer 10. However, it is desirable that the
den;ity of the thermoplastic resin for forming the inner resin
layer 20 is lower than that of the thermoplastic resin for
forming the outer resin layer 10. As containing the particles

13, the outer resin layer 10 has a tough and rigid feel in some



O 5 FEB' 20 corresponds to that of the top sheet 1 illustrated in Fig. 1.
As in Fig. 3 showing the cross section of the plastic sheet 30 usedo 5erEs 12003
t he di stance 31 between the nei ghboring holes 40 in the upper surface of
the plastic sheet 30 falls between 0.03 and 0.14 nmor so; the dianeter 32
of each hole 40 falls between 0.5 and 1.6 mmor so; the distance 33 between
t he nei ghboring holes 40 in the | ower surface of the plastic sheet 30 falls
between 0.3 and 0.35 mmor so; the distance 34 between the nei ghboring
holes 40 in the mddle of the upper surface and the | ower surface of the

pl asti ¢ stezptee30 Halvkeyelretsiosre @heSt zecinGp Basin c aed imhfot fiockiagst®e of t he
pl astic sheet 30 falls between 0.3 and 0.6 nmor so. The top sheet thus
produced ivared eebdd layeraslihas hslow desiiey, thadtop <lower assbogoft and RC
value ( rate of recovery), and to neasure the load for its varying

el ongat i e F1ekdWled AsTabitoLe. Thordats bEHaVObE Qi Hled e stieegnli s Tabl e
3. For conparison, the materials for the outer resin |ayer and the inner

resin | ayarasaeice toi é@ﬁl%@égs 16h REIGt HAUO resftiraint3nand hies fthleFeWasePgef or at ed
in the sane manner as herein. This was tested also in the sane nmanner as

herein, aididamaed ehé rdverientof NS skinl88l £wdakarRar BEb¥Erably,
Exanpl eExanpl eContent of ParticlesO %O0LC Val ue0. 5540. 501RC

Yalued’. Gt 3edad bahsdry & 008012931 bpbr 2280 £ ARIRbERF2FG50ad Tor

10 % El ongati on16879

g/cm’. Also preferably, the inner resin layer 20 does not

P contain the particulate material which the outer resin layer
10 contains. In the absence of such a particulate material in
the inner resin layer 20 therein, the top sheet 1 could be softer
and more flexible. It shouldbe noted that the inner resin layer
20 may contain such a particulate material so far as the
particulate material content therein is smaller than that in
the outer resin layer 10.

Specific examples of the thermoplastic resin for forming
the inner resin layer 20 are VLDPE (very-low-density
polyethylene) having a density of at most 0.900 g/cm’; SEPS
(manufactured by Kuraray Co., Ltd. - this is a hydrogenated
block copolymer of polystyrene and polyisoprene, having a
density of 0.89 g/cm’); and amorphous or low-crystalline a-
olefin copolymers, ethylene-a-olefin copolymers, and
propylene-o-olefin copolyn;ers (e.g., Toughmer manufactured by
Mitsui Chemical Co., Ltd, having a density of 0.87 g/cm’).
Synthetic elastomer resins such as polyurethane and SEBS are

also usable for the inner resin layer 20. However, since they



From the data as above, it is understood that the LC value T-- of the to
sheet for the absorbent article of the invention is decreased and the Fig@ 2003
val ue thereof is increased. In addition, it is also understood that, since
the load for its elongation is |low, thd top sheet does not give a tough

feel to the skin rubbed against it. As set forth above, the top sheet of

t he absorbent article "4 of the invention has a little plastic-1like sticky
and stuffy feel, though it is made of resin. Therefore, wearers could be
free froman unpl easant feel while using the absorbent article of the

I nvent i oraré rroadmuth el ittty t hbetiapf sheeto ften adherehe pacth cthate
material, it is soft and flexible and is novable relatively freely.

Further, (tite tOilnshestfiln wrilesiastisc refetemd eosaenbleoliflggswhler esi st
to the novenent of the skin of wearers. VWhile the invention has been

descri bedcheéy detdtito st W R Qﬁﬂi@ﬁ@oﬁi@c&ﬁ.@ﬁi,f aadethediroenes £ hemgof , it
w Il be apparent to one skilled in the art that various changes and

modi fi catg PIF BaN R P HRaniHRIE whett L ERHE1 tear t iR thigMddue SPiti fgand
scope thereof. Here, 'conprises/conprising’ when used in this specification

is taken &Q%J?P&Bié %d %%&56§Fﬂggoﬁé-§%§éefiei§§§é”£g} t _':l:toegﬁ%sreﬁ.ﬁQ? or
conponents but does not preclude the esence or a J}tlon of one or nore
ot her fe o , : 0 S . qr oups
Chereof . MeqF g todll ERSERy 3 7Rl mixiyen Brgsateliy SARRAIRE o r8bufl 01
conpri si bsa i r,a tap e av] a e A
perforatﬁ%ﬁgngﬁd§é%§§%g:d onag gg&%tfgé?gg QZ?QaégﬂgP f%éngéggggﬁtalayer
Where|n; density of not larger than 0.900 g/cm’® may be used for forming

} the inner resin layer 20.

The two-layered laminate resin £ilm to be processed into
the top sheet 1 may be prepared through co-extrusion of two
resins for forming the outer resin layer 10 and the inner resin
layer 20. If required, an adhesive layer may be interposed
between the outer resin layer and the inner resin layer.

Preferably, the top sheet 1 has a thickness falling
between about 20 and 35 pm or so, in view of its strength and

; flexibility and the shape retaining ability of the perforations
4 formed through it. To reduce the sticky feel of the top sheet
1, the thickness of the outer resin layer 10 preferably falls
between 15 and 60 % of the overall thickness of the top sheet
1. Furthermore, to ensure the flexibility of the top sheet 1,
the thickness of the inner resin layer 20 preféfably falls
between 40 and 85 % of the overall thickness of the top sheet

1'

The top sheet 1 has a large number of perforations 4



the top sheet is nmade of a nulti-layered resin film having at |east 4 EB 2003
resin | ayers conposing of an outer resin | ayer exposed outside the tgo y
facing surface and at |east one inner resin |ayer disposed nearer to the
absorbent layer than the '! outer resild | ayer thereto, at |least the outer
resin layer containing a particulate material having a nean particle size

of from2 umto 20 hum and the inner resin |layer having the resin density
smal l er than that of the outer resin layer. 2. The absorbent article as set
forth in claiml, wherein the inner resin |ayer does not contain the
particul afermed ém aks Gvedfakl aysm bbmwbught itl e Zes shewnf dbntihign 26l then 1,
wherein at least a part of the particulate material is exposed outside the

outer resperfayatiods 4Takl ghsotrheld faohmi the saxfaeke [ootththe tWpmsheét
wherein the resin density of the outer resin layer is at |east 0.91 g/cn8.

0 5 F E Bl 2005 2hé. insiiaksordentabddrbant agtiedl o, 0birh thatcligi, matowher ei n--
the resin density of the inner resin layer is at nost 0.90 g/cnB. 6. The

absor benttgé i ts ehyker b E witif kdleDrlinnBer®i dinder Aelcdleasdsignihayer
contains from30 to 60 parts by weight, relative to 100 parts by wei ght of

the resinchdaiifdton td-PEhR ab88irBeh@yayepf2 | hRakivantalye srterial .
f 7. The absorbent article as set forth in claim1,

the perforations 4 formed in that manner is that the excretions
first received by the top sheet 1 can easily move from the surface
of the top sheet 1 to the absorbent layer 2 owing to the capillary
action of the perforations 4, and that the excretions thus
absorbed by the absorbent layer 2 are hardly returned back to
the top sheet 1. Another advantage thereof is that the
perforations 4 increase the apparent thickness of the top sheet
1 and therefore can keep the excretions having been absorbed
by the absorbent layer 2 away from the skin of the wearer. With
that, the wearer could be free from the unpleasant feel of the
wetted absorbent article.

One method for forming the perforations 4 through the
top sheet 1 comprises, for example, setting a laminate film of
the outer resin layer 10 and the inner resin layer 20 on a
perforating drum, and vacuumizing it under suction through
holes provided with the perforating drum with hot air being
applied thereto whereby the intended perforations 4 that
correspond to the holes of the perforating drum are formed in

theoverall area of the laminate filmthrough it. Inthismethod,

an inner wall of each perforation 4 is formed of the outer resin



wherein the thickness of the outer resin layer is from15 to 60 % gEé%‘P
t hi ckness of the inner resin layer is from40 to 85 % relative t00158 70
the thickness of the nulti-layered resin film 8. The absorbent article as
set forth in claim1, wherein each pedforation has an inner wall protruding
fromthe inner surface of the top sheet toward the absorbent |ayer. 9. The
absorbent article as set forth in claiml1l, wherein the top sheet made of
the nulti-layered resin filmis partly bonded to the absorbent |ayer. 10.
The absorbent article as set forth in claim1, wherein a water-inpervious
non- woverla¥as il ,i as ey incFigie 2. 018 Fhe tRpeheers] thusr produaed, of t he
top sheet nmade of the multi-layered resin filmto forma conbi ned sheet,

and the ddmbprrdoshtdonisst paet sy consddd uted tiratibdher bengh [oater. resin
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Preferably, the top sheet 1 contains fine particles of

dye having a mean particle size of about 0.2 um or so, apart

from the particles 13, in which the additional dye particles
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be the outer resin layer 10 and/or the inner resin layer 20 while
the films are formed. Preferably, the amount of the fine
particles to be added thereto falls between 2 and 5 parts by
weight or so relative to 100 parts by weight of the thermoplastic
resin to formthe films. In general, fine particles of titanium
oxide are used for increasing the degree of whiteness of the
top sheet 1.

To promote the permeation of excretions thereinto, the
top sheet 1 may be coated with a hydrophilic surfactant.

In the absorbent article of the invention, for example,
the absorbent layer 2 may be a liquid pervious fibrous layer
of beaten pulp optionally combined with SAP (super absorbent
polymer). Preferably, the absorbent layer 2 is wrapped with
a liquid pervious sheet such as tissue paper or the like. As

: the case may be, sheets of water-absorbing paper may be stacked
to form the absorbent layer 2.

The back sheet 3 disposed on the back surface of the
absorbent layer 2 may be an air-pervious but liquid impervious
polyolefin resin f£ilm or the like. Around the absorbent layer
2, the top sheet 1 and the back sheet 3 are bonded to each other
with a hot-melt adhesive or the 1like. Preferably, the top sheet
1 is partly bonded to the adsorbent layer 2 with a hot-melt

adhesive. 1In this case, excretions can be easily led to the
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| %40% &' (WoF¥ind Q485 He b¥nded to the outer surface of the top sheet 1
with a hot-melt adhesive to give a composite top sheet. The
composite top sheet may be partly bonded to the absorbent layer
2. Without lowering its liquid perviousness therethrough,
this composite type top sheet can keep absorbed excretions more
away from the skin of the wearer. Especially, preferred is a
non-woven fabric prepared in a mode of air-through processing,
as it is bulky and can act as a cushion.

If desired, such a non-woven fabric may be bonded to the
top sheet 1 through heat embossing to give a composite top sheet,
and the composite top sheet may be bonded to an absorbent core.
Heat embossing is preferred rather than bonding with a hot-

) melt adhesive, since the composite top sheet produced can have
a higher wet strength and, in addition, the non-woven fabric
is prevented from being peeled off from the top sheet 1. The
heat-embossing pattern is not specifically defined, including,
for example, dot patterns, screen-like patterns, etc. However,
it is desirable that the embossed patter:n area falls between
3 and 20 % of the overall area of the composite top sheet for
ensuring good wet strength without lowering the 1liquid

perviousness of the sheet.
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restrict the scope of the invention.
A top sheet 1 as shown in Figs. 1 and 2 was produced for
the absorbent article of the invention. Precisely, a low-
density polyethylene resin (LLDPE) having a density of 0.917
g/cm’®was blended with 50 parts by weight of calcium carbonate
particles having a mean particle size of 5.4 um to prepare a
resin component for the outer resin layer 10; and a low-
crystalline ethylene-a-olefin copolymer having a density of
0.89 g/cm’was prepared for the inner resin layer 20. The two
resin layers were co-extruded to form a two-layered laminate
resin film, in which the thickness of the outer resin layer 10
was 10 ym and that of the inner resin layer 20 was 15 pm.
The thus-formed laminate resin film was set on a
} perforating plastic sheet. It should be noted that the
perforating plastic sheet was employed in the shown example in
place of the perforating drum described above. Next, the
laminate resin film was vacuumized under suction through holes
provided in the plastic sheet with hot air at 280 to 320°C being
applied thereto whereby the intended perforations 4
corresponding to the holes of the perforating drum were formed

in the overall area of the laminate resin film through it. The

perforation pattern of the plastic sheet used herein
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' 10%&' ()ed¥responds to that of the top sheet 1 illustrated in Fig. 1.
As in Fig. 3 showing the cross section of the plastic sheet 30
used herein, the distance 31 between the neighboring holes 40
in the upper surface of the plastic sheet 30 falls between 0.05
and 0.14 mm or so; the diameter 32 of each hole 40 falls between
0.5 and 1.6 mm or so; the distance 33 between the neighboring
holes 40 in the lower surface of the plastic sheet 30 falls
between 0.3 and 0.35 mm or so; the distance 34 between the
neighboring holes 40 in the middle of the upper surface and the
lower surface of the plastic sheet 30 falls between 0.15 and
0.3 mm; and the thickness 35 of the plastic sheet 30 falls between
0.3 and 0.6 mm or so. The top sheet thus produced was tested
to measure its LC value (load in compression) and RC value (rate
of recovery), and to measure the load for its varying elongation
as shown in Table 3. The data thus obtained are given in Table
3. For comparison, the materials for the outer resin layer and
i the inner resin layer were mixed and formed into a film, and

the film was perforated in the same manner as herein. This was

tested also in the same manner as herein, and its data are given

in Table 3.

Table 3
Comparative Example
Example
Content of Particles 0% 50 %
LC Value 0.554 0.501
RC Value 47.0 54.9
Load for 3 % Elongation 45 19
Load for 5 % Elongation 82 34
Load for 10 % Elongation 168 79
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From the data as above, it is understood that the LC value

- of the top sheet for the absorbent article of the invention is

decreased and the RC value thereof is increased. 1In addition,

it is also understood that, since the load for its elongation

is low, the top sheet does not give a tough feel to the skin
rubbed against it.

p As set forth above, the top sheet of the absorbent article
of the invention has a little plastic-like sticky and stuffy
feel, though it is made of resin. Therefore, wearers could be
free from an unpleasant feel while using the absorbent article
of the invention. 1In addition, though the top sheet contains
the particulatematerial, it is soft and flexible and is movable
relatively freely. Further, the top sheet is well elastic to
compression, and does not resist to the movement of the skin
of wearers.

While the invention has been described in detail and with
reference to specific embodiments thereof, it will be apparent
to one skilled in the art that various changes and modifications
can be made therein without departing from the spirit and scope
thereof.

He;e, ‘comprises/comprising' when wused in this
specification is taken to specify the presence of stated
features, integers, steps or components but does not preclude

the presence or addition of one or more other features, integers,
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q»} resin layer disposed nearer to the absorbent layer than the
outer resin layer thereto, at least the outer resin layer
containing a particulate material having a mean particle size

of from 2 ym to 20 pm, and the inner resin layer having the resin

density smaller than that of the outer resin layer.

2. The absorbent article as set forth in claim 1,
wherein the inner resin layer does not contain the particulate

material.

3. The absorbent article as set forth in claim 1,
wherein at least a part of the particulate material is exposed

outside the outer resin layer.

4. The absorbent article as set forth in claim 1,
wherein the resin density of the outer resin layer is at least

0.91 g/cm’.
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wherein the thickness of the outer resin layer is from 15 to
60 %, and the thickness of the inner resin layer is from 40 to
85 %, relative to 100 % of the thickness of the multi-layered

resin film.

8. The absorbent article as set forth in claim 1,
i wherein each perforation has an inner wall protruding from the

inner surface of the top sheet toward the absorbent layer.

9. The absorbent article as set forth in claim 1,
wherein the top sheet made of the multi-layered resin film is

partly bonded to the absorbent layer.

10. The absorbent article as set forth in claim 1,

wherein a water-impervious non-woven fabric is bonded to the
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