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ARTI CLE T BACKGROUND CF THE | | ON FI ELD OF
THE | NVENTI C]\l Thﬁ"’ﬁ‘ﬂm‘ﬂw 'um"um&entl on relr ates to a mﬂtl cle for

di apers, sanitar ntiliners, |ncont|n , and to a
met hod for produci ng*asiésep sheet of the absor bent artk@be' More precisely,
the invention relates to such an absorbent article of which the top sheet
has a good feel, and to a nethod for producing the top sheet thereof.

DESCRI PTITOR SHEFICFQR| ABSORBENT RRBECLES , (AND METHAR: FORaPRPBPUEINGr ET Wi del y
used for sanitary napkins, pantiliners, incontinence pads, disposable

di apers and others for absorbing excretions. Such absorbent article
generally conprises a |liquid-pervious top sheet to face the skin of a
wearer (the top sheet i s BAGKGRQIND r@il THE aENVEENDIYNf aci ng surface), a

| i qui d-i npervi ous back sheet (the back sheet is also referred to as a

gar nent fREEID) GRUITHE e)NVENITOM | i qui d- absorbi ng | ayer sandwi ched between
the top sheet and the back sheet. Since the top sheet is directly contacted
with the skin ofrhe peesent ihveatdes redateshaveaa gpsdrbest. argiaudition,
since the top sheet directly receives excretions, it is preferable that

l'i quid ew:.eah.ﬁf}érﬁaréﬂﬂ:l.@é]?’ nhPRA s ﬁ@nibﬁlnéf@ tiglortSflenidesghlishar dl y
0

becomes stuffy and sticky r exanple, Japanese Unexami ned Pat ent

Publicatigfs., and tod ﬁe@h%&@f‘@%odﬁ@lﬁ@ a thip sheksedr 210888 rBefit! Oses a

surface menber for absor bent articles, whHich has a fine convex-concave

pattern (4 & ?&3 &Qét*eremas ilve trl%fne&;]ackﬂé)s ea._?uggbgﬁsed

pattern herel na e surtace thereo ving t I ne enbossed

pattern, hg, Wl r(@caer ofdbvﬁ?t'c?ts'ég t@S%eéﬁ‘eQQer?aé‘OJ JORE £2eh! aﬁhhc | I ke

feel, excretions whic has receiv I mredi at el'y pass thrdu its

surface, I S r nor e,

Internatlﬁgﬁ %@%%%%%eﬁp@%ﬁ{la % i C i%irltg #éﬁg Hei sei 9-505223
di scl oses, ey , stic web cont aining a particulate
mat eri al . P“El)% %PO‘E é rﬁ@?ﬂ R@?Igﬂ;ﬁ )g%ﬁsheet for absorbent articles which

is soft and hasallt asti.c-li.ke feel th still, have some
probi em . 1 cAEH SR e ot Frtachek ate VISR ibrt IOt oy
but when vvetted hall hav owers of, resistance to I|qH i, d flomng

t her eon o™y HANETS - ARFONEIRENES RS« pAAEPPFRRLE i n
recesses of thee attern on i.its surface.. I n case of atter, the
e doce TRPDER A S e P o P QRO SO FE RS 1 | SUgh; APPoTPaNE
significantly renove the stlck feel in wet is still unsatisfactory. In

pr oduci ngalt%bclm%ﬂe“ﬁifélﬂé{r??%tf hoes fal eAVAR-PSIY40EE QP §h§§ﬁ1t%§ﬁ?§n
resin. However, the web thus produced is problematic in that the
parti cul athke R o ATk dfheftionr shaat dss@lpc&aterrsd tSURRMRY OF

THE | NVENTI ON ) L )
( body facing surface), a liquid-impervious back sheet (the back

sheet is also referred to as a garment facing surface), and a
liquid-absorbing layer sandwiched between the top sheet and the
back sheet. Since the top sheet is directly contacted with the
skin of a wearer, it is desired to have a good feel. Inaddition,
since the top sheet directly receives excretions, it is
preferable that liquid excretions hardly stay therein so that
the top sheet itself hardly becomes stuffy and sticky.

For example, Japanese Unexamined Patent Publication
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3 2 7. MAY 2003 An object of the present invention is to provide a tdp Mfedl?
for absorbent articles, which is not sticky and has a good feel even in
wet, and also to provide a nethod forszproduci ng such a top sheet. According
to an aspect of the invention, a top sheet may include a nunber of
perforations for covering a liquid receiving surface of an absorbent
article, wherein; the top sheet is forned of a thernoplastic resin

cont ai ni n%pa partlcul ate material, and,the top sheet is provided with fine
convex pd A9 oot H@F&%l%ﬂ?%@@shgé?f’épsﬁﬁ PhéWEFacs MR8 ofOlind a
plurality of protrusions extending fromthe surface thereof, and the height
of each PPSOIBSINGnatdaless sicitdas 3 HINS IMVPFRANFAVRRILESHR convex
portion therefrom In this case, the particulate material has, for exanple,
a mean pdrthiis| @ORVex-0ONEave WA tit ¢xmisoa Beo weferatest bolas anr@nhmmpl astic
resin contains at |least two types of particulate material that differ from
each ot hpatiternhkeneimafher ) onctlse sarifpcatthensef 9 Visnhawisg tivecf tnabl vy,

t he amount of the particulate nmaterial to be in the thernoplastic resin

t hat f or embossddopatheen, ithd samfd0etneenilidy dastdobpdichepein doasinett o 100
parts by weight of the thernoplastic resin. The nmean particle size referred
to herei have abpbageicbyikedusl Nexcretinne wiiaheiehasf reaclivedréanl e of
the particulate material that conprises a nunber of particles, 2

7 MNAY 20Qhmediciteaedpdis aeragindtdesdesadd | nandlaie. hérfwlyre@éb&@eght of
the protrusions fromthe surface of the top sheet falls, for exanple,

bet ween @+QF 4Ndadd 0 s¥ilckile "PaptRErfbte) S Toeainaed Jha 1MERsek A gn bl e
thei ght of each protrusion”that extends fromthe surface of the top sheet,

fol I owed p%te%\terﬁmmat{%oﬁ epkbhi 8y fiot aniefieralyos2dNinp et ahas

m cropores that allow water
liquid-pervious, porous plastic web containing a particulate

material. The web is formed into a top sheet for absorbent
articles which is soft and has a little plastic-like feel.
However, these still have some problems. In case of the
former, the surface member is not sticky indry, but when wetted,
it shall have powers of resistance to liquid flowing thereon

owing to the embossed pattern, and results in keeping liquid

1 in recesses of the embossed pattern on its surface. In case

of the latter, the web does not become so sticky even when wetted,
but its ability to significantly remove the sticky feel in wet
is still unsatisfactory. In producing the web, the particulate
material is added to a semi-molten resin. However, the web thus
produced is problematic in that the particulate material often

drops off from its surface in use.

SUMMARY OF THE INVENTION



vapor,to pass through it. The protrusions may be forned by nechanié%?ﬁ?“’2m3
stretching the top sheet, for exanple,, by use of needles. According to

anot her aspect of the ivention, a nethod for producing a top sheet for
absorbent article, may conprise; (a) a step of mxing from20 to 150 parts
by weight of a particulate material with 100 parts by weight of a

t hernopl astic resin, followed by nelt-extruding the resulting mxture to
forma sheet material, and gﬁé?a st ep . of, %Iaan the sheet pmterial on the
surface of a pefRorRiIfTh Me PrESEdndd l‘?)?t\i'-é’gh&ﬁi kg PREViAGeR YRR eri al

t hrough perforating holes of the_perforating nenber, to perforate the sheet
mat er i al Sheeds EprRRFoR L arhég1Ray "fl'tﬂfcfrhég RbSticKY gRedias anEedep ( b
) , a step c ) of partially stretching the sheet material by use of

needl es teedoeiea AdnWet ofngralsastonrropiera Mo Ti@N RFOAMELIRAW NGS
Fig. 1 is a perspective view of a partially enlarged cross 2 7 MAY 2003 5
secti on suctin@ aopodiheett. of a top sheet according to the invention; Fig. 2
is a flowhart for producing the top sheet of the invention; and Fig. 3 is
a Ccross-secti onAtcordingftorn espedtnefhithef iameabionhemttogr shekbt mdyt he

i nvention. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Fig. 1 is a perspective
vi ew of dnednideal &y neilbargedf c pasfaattions ofoonecerdonihgeat biqaidep sheet

according to the invention.

receiving surface of an absorbent article, wherein;

the top sheet is formed of a thermoplastic resin
containing a particulate material, and

the top sheet is provided with fine convex portions of
the particulate material on the surface thereof and a plurality
of protrusions extending from the surface thereof, and the
height of each protrusion from the surface is larger than that
of each fine convex portion therefrom.

In this case, the particulate material has, for example,
a mean particle size of from 0.1 um to 30 um. Preferably, the
thermoplastic resin contains at least two types of particulate
material that differ from each other in the mean particle size
by at least 9 ym. Also preferably, the amount of the particulate
material to be in the thermoplastic resin that forms the top
sheet is from 20 to 150 parts by weight relative to 100 parts
by weight of the thermoplastic resin.

The mean particle size referred to herein is obtained
by measuring the major diameter of each particle of the

particulate material that comprises a number of particles,



As 'shown in Fig. 1, a top sheet 1 is made of a sheet ( filn) of a 27 MAY 2000
t hernopl astic resin 2 containing a nur%er of particles 3 therein. A part of
the particles 3 are exposed outside the surface of the top sheet 1. Around
the particles 3, fornmed are m cropores 6 that allow water vapor to pass

t hrough the top sheet 1 . In addition, the top sheet 1 has perforations 4
for allow ng excretions to pass through themfromthe surface side toward
an absor bhent core%gl | i qui d- absaor bi nrg | ayer) generally di sposed bel ow t he
top sheettollopgd by, a gy Fheeresuliing #2Fdi th a nunber of
protrusions 5 on the surface thereof. The thernoplastic resin 2 for the top
sheet 1 is sel eEhedneaBraighb it ddiePratyrusdeissfireq shepsnyépagl @fe,

pol ypropyl ene, polyvinyl chloride, starch base resins, polyvinyl alcohol,
pol yur et kxgetopahred fald@ ofiercexanpbe e betweenAy030and ladt mps gBAebl ends
thereof. Any materials may be used for the particles 3 , provided that they
are not defaoy neelightierisheabtainedr dysafeasvr hngathsodhesghiinofy eaebe, in
order to effectively reduce the sticky feel of the top sheet in wet, they
are pref prannsimor gdretc guarends efrom ahel sastfaoee dfypctheset@et sheétom a
group consisting of titanium oxide, calciumcarbonate, soda ash, gypsum

cal ci um sdlflaiwed ar iavwersy fm) eche okt tsing ad#ta magnesi um car bonat e,
magnesi um sul fate, clay, calcium phosphate, silicic anhydride, carbon and
talc. Preferabl prefbeadllys the tbp dinddt Rhsmitricpdredehue il 1Wwlwabdr30 Vim
If their particle size is |larger than the uppernost |imt of the defined
range, tRegeat tddIRssMidrdiidh meh roughen the top sheet, and will give a
rough feel to the skin of a wearer, and, as a result, the top sheet wll

lose a good feelpneQrdtenSides mag e foRREDy MdenaBidalayZsti-et8ARAGEr than
the lowernost Iimt of the definéd range, the particles Could not well

roughen thg t shf&le t qﬁ&l e d89¢ 665 t e could not well

reduce the contact arte'aofoc?rt en'Eop Sheet t%rk?%eﬁgiﬁ(g%f a wearer, and, as a

result, the top Al L h ti ngd ¢S f . More rably,
A%ggt%i é.‘ffgs ltg ?\gﬁtgegeth\%é)éc% gf E:Hia d¥¥%ﬁ\€/|htr)nn, 5 mg{:ﬁéﬁ

the size of the par en 0 .1 an even nore

pr ef er abl 0. 5 S t ha h Lcle size
referred %loolbﬁté'\rgéa?‘%ﬁgg ﬁe% Js?lglélrpng%ga{%yég%ggi\:/e%&tﬁ%lo%]’ %nﬁ& ﬁ%ﬁ%ﬁgélganet er
of each particle, "= 0 7 fer Lhe. ther | astic
resin to formt 3)t 8ps§%82$¥c'§ﬁ$g?ﬁsélfr$@m g-‘ &%%éaﬁé:%t E&bye\%%@%of t he
particul ate material_.relative.tq 100, par by wei ght, of the.resin: - |If the
Content of ERE ISIAKS aP@tREdanh alLER t hE0r RTFET s Hbusie ki Phe 2
| owernost,_ | imt of the def.ine nge,, it is . unsatisfactory to reduce a
St oky aremARiATEAT ra e toh BTeH by el wRt T {1, b FE L FERGS
however, if the content is larger than,the uppernost |limt of the defined
range, t IS Gih IR e Lrett BRFETHRM oW n the invention, at |east
two types of par&)i culate material, thai1 differ from ,e%gh other in_the mean
particle size byPat 3 B5EP ¥ RhatPhENgFRESE AR 1dk Ao SPEsERELREEI n to
formthe top sheet 1. In this case, |arge-sjze particles shall exclusively
roughen tHe fopedfesiating Remberne foHdOwednbhayacyuddngaihe jeheet of
surface roughness . A part of large-size particles and snall-size particles
are expod@feuiat dhnangh perfarajiinhdalgs sfedhelpesforatdpg meBhes t he
filmy feel and the sticky feel of the top sheet. Regarding the proportion
of such did frerkrratecchefsheetimatertaknterial to be contained in the
resin, it is desirable that the nunber of small-size particles is |arger
than that of | aPgefsrablyar thelmethod nay fhrtheérstompt tse hdiefidre bhes of
| arge-size particles is larger than that of small-size particles.

step (b), a step (c¢) of partially stretching the sheet material

by use of needles to form a number of protrusions.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective viewof a partially enlarged cross



‘ 27 MA
One enbodi ment of formng the top sheet 1 that contains 2 7 MAY ZOO,T %Pa

two different types of particul ate nag§rial conpri ses blending 1-um
particles and 10-um particles in a ratio of 40 : 60, followed by adding the
resulting mxture to a thernoplastic resin so that the total of these 1-Erm
particles and 10-N, mparticles could fall between 20 and 150 parts by

wei ght relative to 100 parts by weight of the thernoplastic resin. The
resin containing the particulate material therein is then forned [pto the
op SheoBSLtigtE hooRenEmPosRIEDEahy 3 HEOPoBNERbeRCPaitHng o the
thernopl astic nmaterial 2 containing the particles 3 therein is shown in
Fig. 2. PSISHIUStic resin pellets are firstly fed into a nelt extruder 10
along with particles 3, then the resin pellets are_nelted under heat
therein, and t hEiges?nismdl f1pychaxsdfoy radve it thel e:p shret edutheng:
resin mxture is extruded out through a T-die 11, then cool ed, and

bi axi al | yinyentoaxiandy stretched in a stretcher 12 to be a sheet materi al
( filmmterial ) . In this process, since the sheet material ( film
material ) for fFlig.t 8pisheetrosssseotiodaflr yiewhefnehe embpfiémesti af

m xture, the particles 3 hardly drop off fromthe top sheet to be finally
made of tare aldhwatbert artaicldref erlabdl invemeiomxi num draw ratio in CD (cross
direction) and/or MD (machine direction) of the filmto obtain the sheet
material falls between 1.1 and 5 . O tinmes or so . The filmis stretched at
| east nonoaxially, while being so 2 7 MAY 2003 9 controlled as to have a
basi s wei ght of froms2RIPeIofN OFTEHEWPREFIRRED FMBUDIMENTD the preferred
draw ratio, the resulting sheet could have the m cropores 6 suitably forned

around the p?rtiF(i'gQSl?lsaéFéBQ cltAve eiew o fASphR¥i AU 1§ dfjaPeRbes 6, the
top sheet 1 is favorable to the absorbent articles, since the excretions

havi ng stdddtisnBbRednen dbpdigenthest 4 @@E ishddt! raicordimy i tot Bhaugh the
m cropores 6. Accordingly, the surface of the top sheet 1 can be kept
nearly dryn@dWiid®. in use to reduce the unpleasant feel of the wearers. In
addition, since the surface of the top sheet 1 can be kept nearly dry in

Eii’r eE ihgngfir ;Lg'ﬁ%flgﬁgﬁ?rﬁ]&gggﬁig‘?uf,sh%ﬁ RRLRP1 SWHAGE ot §'hd (BYhh§d 1N
of a thermoplastic resin 2 containing a number of particles 3
therein. A part of the particles 3 are exposed outside the
surface of the top sheet 1. Around the particles 3, formed are
micropores 6 that allow water vapor to pass through the top sheet

( 1. In addition, the top sheet 1 has perforations 4 for allowing
excretions to pass through them from the surface side toward
an absorbent core (a liquid-absorbing layer) generally disposed
below the top sheet 1. Further, the top sheet 1 is formed with
a number of protrusions 5 on the surface thereof.

The thermoplastic resin 2 for the top sheet 1 is selected
from a group generally consisting of polyethylene,

polypropylene, polyvinyl chloride, starch base resins,

polyvinyl alcohol, polyurethane, polycaprolactone cellulose



rou'ghness of the top sheet 1 cannot be degraded. However, if the draf Y 2003
of the filmto obtain the sheet material for the top sheet 1 is snaller

than the lowernost |imt of the defin range as above, the m cropores 6
could not be fornmed in the desired manner. If so, the excretions having

remai ned thereon could not well infiltrate into the top sheet 1. On the
other hand, if the drawratio is larger than the uppernost limt of the
defined range, the excretions having remained thereon will too nuch

i nfiltraf84ekto anke PIGRdshddereofit "so, the top sheet 1 will feel rather
wet. In case where the excretion is the nenstrual blood, the top, sheet 1
will be nuch stARKIBRTRriaks Rath benesaanke¥ ddie PRIEHEAGSs 3 AP Hded
appear ance thereof will be bad. In addition, if the draw ratio is |arger

t han t he that theparegpt defippaedomdey heat gna nee gafiererlhnaagdodirs sheet
material will be subjected to resin orientation, and the thus-oriented
sheet mathsong theske,ben rdey toceffegtévely réducaldswysdickyefeelaef ng
step. In order that the top sheet 1 to be nmade of the sheet material could
have a suihealbbp sheet impeet f rtdreymase preferablyt inerganicabdetidbést he
wat er vapor transm ssion rate of the sheet material is at nost 2000 cc/ 24
hrs/ n2, afdatleast ehertype/sébitBed Fronea grdupncodOd Brg 24 HitamtumAs
shown in Fig. 2, the sheet material having been stretched in the stretcher

12 is t heyxii)oeaad ivhdearbodate, e sbdadaBh¢dyppeiRpssalgivfi dulBatép the
unit 13, the sheet material is nechanically and partially stretched to have

a nunber Wfr s AL ehEHS I SUtHi um 811 €BEe) nd §re8 14k cabtbbage !, fles he@mski n of
wearers. The protrusions 5 produce an el astic cushion-like fabric feel.

Wen the ssﬂa_ﬁtteryeéfawqdl%itdw@h@ﬁﬁhae&xsiqtfcqt&aﬁﬂy?fﬂéemc@r&wgﬁdw Il be
e

enl arged, and, in addition, the sheet material its i's further stretched

and t hi npgd,- and becones soft. However, the top sheet 1 of the invention
may not have the protrusions 5. Preferably, the dianeter of the respective

t i 5 f 5 0 A i th
Dt ST oS 5 BETgRAbIEN AeS a0 350, HE pSFRLLSCaPEOFEYSL MSubaY (NOSE
t han tho%elfalléng Wi t hin defi ned range o WL IovveEhthe

toP e

t.h , LI _formed
st rfengt h_ of t _ Heet ,Ifa &“’}M Ip"?:l'g?]o? TFZ? Ry _%1 1ikﬁ"e“
i b L Ty
pol ygon- it odlisnidre BoBr ahdary pflevill givee teariTssd  Po the

protrusi s 5 I qmiblielr, bottomfalls befveqr 0.05 agd 4 0.9, The fei oht

good feel. On the other hand, however, if their size is smaller
[ than the lowermost limit of the defined range, the particles
could not well roughen the top sheet to a desired degree and
therefore could not well reduce the contact area of the top sheet
to the skin of a wearer, and, as a result, the top sheet will
have a sticky and stuffy feel. More preferably, the size of
the particles 3 falls between 0.1 and 20 ym, even more preferably
between 0.5 and 15 uym. It should be noted that the particle
size referred to herein is meant to indicate the average of the

major diameter of each particle.



27 MAY 200
referred to heréein is neant to indicate the average of the height of each !

protrusion. If their height is snallew than the lowernost Iimt of the
defined range, the protrusions 5 will l1ose their ability to inprove the
feel of the top sheet to the skin of wearers . On the other hand, if their
hei ght is larger than the uppernost limt of the defined range, the
protrusions 5 will be readily crushed and coul d not keep their shape, and
therefore will also |os ilit rove the fee he top sheet
Lot he okin of bapEEtarAkitathe thEphopLaRt 4G T Lk M EBEIR. ¢ he
di stance between the nei ghboring protrusions 5, 5 preferably falls betmeen
0.1 and GhsemPeRtayes dgom 481t BrdrRiehs yPYoeehebh of sheRe®t Wateahe | oad
in conpression of the protrusions 5, i.e., a LC value thereof preferably
fall's befadeFiglosedadiyestoTH) Rattd bY VAdghh(RE thee resHavi oEf othehe
protrusions under conpression, and is neasured by use of a texture feel
tester, Keon&Eead ofsthEParticulatie materdaleinsthemiassin iahowhs tharr nost
linit of the defined range, the protrusions will be readily 2 7 MAY 2003
12 crushéhebjowkempstskimet off the deflined narger dt ié unstisfackore is

| arger than the uppernost |imt of the defined range, their conpressive
resi st ante welducienar easekgnand hetef £y efddie qff ¢heusheert vfl thoerdsin.
Preferably, the area ratio to formthe protrusions 5 is at nost 40 % of the
sheet nuatogy ithle. othekrhrandgahowéver j oif ahe dontendl igslarger tBahatier than
the defined range, the strength of the top sheet nmade of the sheet materi al
w il be hpernostol imfitasielitheofefinediihgdieehevstreRgtRICKeheVEhesLit |1s
produced or while used. In order to nmake the top sheet have a fabric-1like
soft feekgiliheyeanemy.rati o of the protrusions 5 is nore preferably
controlled to fall between 5 and 30 % even nore preferably between 5 and 20

% The protrusiofs %nd' & mRintd HRY Sat eOhEEd i@ l%%/ﬂéé”@ﬂ P PEFL Yt&N the
entire surface of the top sheet 1. They nmay be formed nore in the area that

may be rybhed-iagaihal §hereki Frémh é’éﬁq{ Bther! Ph HE MRS Ph?t&é@e%i?iéh area
than in any other area. For exanple, the area ratio of The protrusions 5

Ty be 1 e Lo ARl B8 RaLiSd RHOMEMESTRONILIGIG theeoRR e

regron o SOor bé T'ncrease somne

region CQ&&?%Rﬂﬁd%ﬁgeéoltheIRPEBEEt%a%%ﬂe:EEP&éiHEEe particles shall
exclusively roughen the top sheet 1 so that the sheet can have
a suitable degree of surface roughness. A part of large-size
particles and small-size particles are exposed outside the

[ surface of the top sheet 1 to thereby reduce the filmy feel and
the sticky feel of the top sheet.

Regarding the proportion of such different types of
particulate material to be contained in the resin, it is
desirable that the number of small-size particles is larger than
that of large-size particles. It is also desirable that the
mass of large-size particles is larger than that of small-size
particles.

One embodiment of forming the top sheet 1 that contains



thereof. After the protrusions 5 have been formed thereon, the shee%“'mY 2008
material is placed on a perforating dréjm 14 ( a perforating nenber ) , and
vacuumed t hrough hol es of the perforating drum 14, ' 2 7 MAY 200 13
whereby the intended perforations 4 that correspond to the holes of the
perforating drum 14 are forned in the overall area of the sheet
material-through it ( "vaccunmed" neans that the street material is to be
sucked in a vacuum) . The perforation_density nay fall hetween 5Q,and 500
orf or at OIAAEBSTERE TYRPSAHobI bLPRSERETHA LR Sh 6 A Gioh PORBALAE. The
mean di anmeter of the perforations preferably falls between 0.5 and 2. 0 nm
The nean ik pactigéeqand dRerngaiborler) 1pe ratd A4 0:$0r Eodtawed 0. 3 nm
or so. The top sheet 1 of the invention may be coated with a hydrophilic
sur f act arhy Addipgdrhir reguliingimixtiwre ¢o awhermesladgitsichuegsn schthatnto. -
Fig. 3 is a cross-sectional view of a sanitary napkin, show ng one

enbodi nertheototalrgf theskeoh-ghpatrticilesassdrlldepm patt it kes caalshdahli n Fi g.
3, the top sheet 1 covers the i liquid-receiving surface of an absorbent
core (i chetdasoRDiang 15§ g t22y Wed ghltsoe banive doel Q2 pary sy weight

| i qui d- absorbing | ayer of beaten pulp and the |ike optionally m xed with
SAP (supesf alder behermopjemitie. Teeiabsor phd aesdn??coatalindng aphed in a
| i qui d- pervi ous sheet of tissue or the like. On the back surface of the

absor bentpaet fowllat @ amadiedlilal pheyedadis ke ifdutiméd MhE6ViIdITdpaskesiieet 21.
The back sheet 21 may be made of, for exanple, a vapor-pervious but 14 2
7 MAY 200 J i quid-inpervious polyolefin resin filmand the |ike. Around the
absorbent core 22, the top sheet 1 and the back sheet 21 are bonded with a

hot -nel t adhesi WwaeOrenbtbaimdete bF Foemiay By B8pKisheeh tihefibdhusheat ed
enbodi ment, the nenstrual discharges applied to the top sheet 1 pass the

top Sheettﬂeﬁxﬁﬁ%’&é’kié‘ﬁa&@ﬂi@labi S8t 4in BRG tHL phPeRc3Re0s Refe i d B8

absorbent core )
shown in Fig. 2.

Thermoplastic resin pellets are firstly fed into a melt
extruder 10 along with particles 3, then the resin pellets are
melted under heat therein, and the resin melt is mixed with the
particles. The resulting resin mixture is extruded out through
a T-die 11, then cooled, and biaxially or monoaxially stretched

( in a stretcher 12 to be a sheet material (film material). In
this process, since the sheet material (film material) for the
top sheet 1 is formed from the melt of the resin mixture, the
particles 3 hardly drop off from the top sheet to be finally
made of the sheet material.

Preferably, the maximum draw ratio in CD (cross
direction) and/or MD (machine direction) of the film to obtain
the sheet material falls between 1.1 and 5.0 times or so. The

film is stretched at least monoaxially, while being so



The top sheet 1'of the invention is applicable to any other absorbe®7 MAY 2003
articles, in addition to the sanitary Qapkin of the illustrated enbodi nent,
for exanple, to pantiliners, incontinence pads, disposable diapers, etc.
EXAMPLES The invention is described in nore detail with reference to the
foll owi ng Exanpl es, which, however, are not intended to restrict the scope
of the invention. (Exanple 1) 50 parts by weight of a particulate material,

CaC03 (havi pasticle.size of 1.8 um 15 um added 0 10 arts by
woioht oAt R Aa T B3vES Passs yETHEE SE SEPRORR t Pl -outhBRs ¢y
pol yet hyl ene); havin density of 0.1 and a nelt flowrate R) of 14),
Prd’ the HEid shgetfed o he SFAEAR TAb I HAP ARSI IBARSEE ot ched
by 1.3 tines nmpnoaxially in MD (machine direction) to prepare a,sheet

mat er i al CotH& BaBethanirraposes penibratefumesd seprpddthiepartickegpy 2qQo
15 drum by vacuuming it to prepare a top sheet of the invention having a
basi s vvei%rﬁs thown gihiFigq U { mean coefficient - of friction, ,CL )" and
MVD (rmean deviation of friction coefficient) of the top sheet were
respectivel y nmedsuRavding guokhinéncoperesdy dhecsomsherdel iscfaverakieot ec' s
KES. The sheet not containing the particulate material as a conparative
sanpl e wa® dlhso apserihend, aantd dlest,ed incet kbesererstines haviimgeshillResul t)
particle size: 1.8 unM U =0. 156MVD =0. 0142particle Size : 15 unMU =0 . 13
8MVD =0 .reda/in&dmpathei vep stgdte Ban0idS8iMPat8. DS iFr airbluehr ehel t
thereof, it is understood that the MU value of the top sheet of the

i nvent i omicrdppweed .anfctbediiblyal tive therfxde iof thereap esheethdr ey t he
top sheet becone nore slippery. It should be noted that the MU value is

used to ibukeptenéhelgfpanaytiled ¢atudy tr ppauteaesh®unpheasaeat fealdd t he

MVD value is used to 1 ndicate the surface roughness of the
of the wearers. 1In addition, since the surface of the top sheet
1 can be kept nearly dry in use, the particles 3 exposed outside
the top surface 1 are not buried in excretions, and the surface
roughness of the top sheet 1 cannot be degraded. However, if
the draw ratio of the film to obtain the sheet material for the
top sheet 1 is smaller than the lowermost limit of the defined
range as above, the micropores 6 could not be formed in the
desired manner. If so, the excretions having remained thereon
could not well infiltrate into the top sheet 1. On the other
hand, if the draw ratio is larger than the uppermost limit of
the defined range, the excretions having remained thereon will
too much infiltrate into the top sheet 1. If so, the top sheet
1 will feel rather wet. In case where the excretion is the
menstrual blood, the top sheet 1 will be much stained in red

with the menstrual discharges, and the appearance thereof will

be bad. 1In addition, if the draw ratio is larger than the



sheet. This is hore significant with the increase in the particle sifg mél
the particulate material to be added. (Exanple 2) 50 parts by wei ght®of Y 2003
particulate material, CaC03 (having a“particle size of 5.4 un) was added to
100 parts by weight of a thernoplastic resin, polyethylene (LLDPE, having a
density of 0.197 and MFR of 14), and the resulting mxture ~ ~ MAY 2003

16 was forned into a film which mas then stretched by 1.3 tines

nonoaxi al | i repar terial I hi s has
n number bﬁ‘f@thgg Pt ted gy shopEb e nBtPE At Wit bal o o
3.5mn|nNDa cqonbi ned with silicgone plate, the
sheet naﬂﬁ?ﬁgpjﬁ€§e§ﬁ96§§§ﬁu¥Sr&ﬁPéaﬁﬂoﬁav@nﬂTHUﬁﬁgPSGPrBF%FF§%§Bﬁ§ tonits
surface. The height of the protrusions fell between 0.35 and 0.55 nm The
obt ai ned MAttiadas wheh s f dradly orPerfRFabeAL | H9 dFRf b§ubaeEEARRg it to

obtain the top sheets of the invention. The LC value ( load in conpression)
and the REeXEQRptinatstepr.recovery) of the non-perforated sheet material
and the perforated top sheet were neasured, respectively. (Result)
Non- per f or at edLCn=oFdeg4 RBat ¢be1§b@esh¢§¢eﬂi&beﬁfmﬁdEletﬁbECSheetGBORC =
46. 9sheet r Fromthe result thereof, it is understood that, in the sheet
mat eri al nEtenipbeoulg bevesadsubtable watey wEipors traasadssaod hateng been
further perforated to have perforations therethrough, the mcropores are
enl ar ged #And,s desd na¢de thatheheheatenarapaenltizasmiess isaf traite ofi theove t he
bul k recovery properties.
sheet material is at most 2000 cc/24 hrs/m?, and more preferably
falls between 50 and 1000 cc/24 hrs/m’.
As shown in Fig. 2, the sheet material having been
stretched in the stretcher 12 is then embossed under pressure
in a needle-embossing unit 13. In the unit 13, the sheet
material is mechanically and partially stretched to have a
number of the protrusions 5 extending from its surface toward
the skin of wearers. The protrusions 5 produce an elastic
cushion-like fabric feel. When the sheet material is thus
( partially stretched, the micropores will be enlarged, and, in
addition, the sheet material itself is further stretched and
thinned, and becomes soft. However, the top sheet 1 of the
invention may not have the protrusions 5.
Preferably, the diameter of the respective protrusions
5 falls between 0.5 and 3.0 mm. Smaller protrusions than those
falling within the defined range are difficult to form. Larger

protrusions than those falling within the defined range, if

formed, will lower the strength of the top sheet, and will deform



" As set forth above, the top sheet of the invention has a soft feel &miMiveX03
not have a plastic-1like sticky and st$3fy feel, though it is nmade of resin.
As the mcropores are forned 2 7 MAY 200 17 in the top sheet, it is
possible to keep the top sheet dry while used, and give no unpl easant feel
to the wearers. In addition, fromthe top sheet produced according to the
nmet hod of the invention, the particulate material hardly drops off. Wile

t he i nventi on has been described in detail_and with reference to specific
onbod! motie BreterAtipnsyd AhEeh Ak tonbet toRfed Wk dua He Robde De hat
vari ous changsgsand nmodi fi cations g§n be made therein w thout degarting

from t he B\ gAdeRtopESPnerRRIarding the phape 9d0khe PYPEXUSEORS ) ned

is: 1. Atop sheet including a nunber of perforations for covering a
17 qui d- r &0EY i RY s G a€BPE rarfebsTiRheR1¢aL i cconigadrei guadrangapatheet is”
formed of a thernoplastic resin containing a particulate material, and the
t op sheetpyrangidyy ipddygain-pasiate coduwaamorti patygént+hasedrpycamadal mat eri al
on the surface thereof and a plurality of protrusions extending fromthe
surface thereof prefierabdyhethbthefghtchf whet respectiivenprbtreaibase5i s
| arger than that of each fine convex portion therefrom 2. The top sheet as
set fortfdom dheiim ‘botitvar efial lishderardarnc 0. A5¢ amalt dr.idaimnmhasThenkabghtarticl e
size falling between

referred to herein is meant to indicate the average of the height

of each protrusion. If their height is smaller than the

lowermost limit of the defined range, the protrusions 5 will

lose their ability to improve the feel of the top sheet to the

skin of wearers. On the other hand, if their height is larger

than the uppermost limit of the defined range, the protrusions

5 will be readily crushed and could not keep their shape, and

therefore will also lose their ability to improve the feel of

the top sheet to the skin of wearers.

In view of their feel to the skin of wearers, the distance

between the neighboring protrusions 5, 5 preferably falls

between 0.1 and 0.5 mm on average, more preferably between 0.2

and 0.3 mm.

The load in compression of the protrusions 5, i.e., a

LC value thereof preferably falls between 0.05 and 0.5. The

LC value indicates the behavior of the protrusions under

compression, and is measured by use of a texture feel tester,

Katotec's KES. If their LC value is smaller than the lowermost

limit of the defined range, the protrusions will be readily



0. 2 humand 3’0 Nm. 3. The top sheet as set forth in claim2, waé&rmdin 2003
the thernoplastic resin contains at I??st two types of particul ate

materials that differ fromeach other "I'n the nmean particle size by at |east
9 Vim 4. The top sheet as set forth in claim3, wherein the amnount of the
particulate material falls between 20 and 150 parts by weight relative to
100 parts by weight of the thernoplastic resin. 19 ' 7 MAY 2003 5. The

t heet forth in claimi, inth hei ght _of th
o1 0t 1 St GG SR e, S8 U i Hhig BORYo ot HRAE SR8t b BRBSECHE 1.0

mm 6. The top.sheet as set forth in claim1l, which further includes

ni cr opor &R Sal pEIPRERAN PPPETPSE {HBLE(: SiighdeF1neder8BBCsheet as
set forth in claim1, wherein the protrusions are fornmed by nmechanjcally

st r et chi A @ife coRprapsdve gesAsyancedvidd pregeapryand: bhexpéerer bhe
absorbent article, conprising; (a) a step of mxing from20 to 150 parts by
wei ght ofpretyasiang atiddherhatdwith 100 parts by weight of a
thernoplastic resin, followed by nelt-extruding the resulting mxture to
form a sheet naPeeiferabdyd the area emtdgfo gpbatony the piedetusimnsr Saison t he
surface of a perforating nenber, followed by vacuum ng the sheet materi al

t hrough peir inoisat ¥0g% hof eshefshided mateadafli.ngl firertierartea partfior abefohm: sheet
material. 9. The method for producing a top sheet as set forth 2 7 MAY
200 20 i rthd protiBnsibinels fisridsgex etan sles defdhederahge stehe $byengthtep (c)
of partially stretching the sheet material by use of needles to forma
nunber - off @MY rdt Fleet made of the sheet material will be low. If

AU A?2. A .AA?. A . A . A ,. AR An?. A3, . A . A Af?2. ACOl y. AA. AU&. As, . A. AMAN 7JLPVXZ
f Ul so, inaddition, the top sheet will be brokenwhile it is produced
or while used. Inorder tomake the top sheet have a fabric-1like
soft feel, the area ratio of the protrusions 5 is more preferably
controlled to fall between 5 and 30 %, even more preferably
between 5 and 20 %.

The protrusions 5 are not always required to be formed
uniformly in the entire surface of the top sheet 1. They may
be formed more in the area that may be rubbed against the skin

; of wearers, for example, in the crotch area than in any other
area. For example, the area ratio of the protrusions 5 may be
reduced in some degree in the region corresponding to the center
region of the absorbent article, and may be increased in some
degree in the region corresponding to the opposite side portions
thereof.

After the protrusions 5 have been formed thereon, the

sheet material is placed on a perforating drum 14 (a perforating

member), and vacuumed through holes of the perforating drum 14,
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As shown in Fig. 3, the top sheet 1 covers the
ligquid-receiving surface of an absorbent core (liquid-
absorbing layer) 22. The absorbent core 22 may be a
liquid-absorbing layer of beaten pulp and the like optionally
mixed with SAP (super absorbent polymers). The absorbent core
22 is also wrapped in a liquid-pervious sheet of tissue or the
like.

On the back surface of the absorbent core 22, generally
provided is a liquid-impervious back sheet 21. The back sheet

21 may be made of, for example, a vapor-pervious but
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10- uS10% & ()i orbent core 22, the top sheet 1 and the back sheet 21
are bonded with a hot-melt adhesive or the like. - e
In the sanitary napkin of the illustrated embodiment,
the menstrual discharges applied to the top sheet 1 pass the
top sheet 1 through the perforations 4, and are then absorbed
by the absorbent core 22.
The top sheet 1 of the invention is applicable to any
other absorbent articles, in addition to the sanitary napkin

of the illustrated embodiment, for example, to pantiliners,

incontinence pads, disposable diapers, etc.

EXAMPLES

The invention is described in more detail with reference
to the following Examples, which, however, are not intended to
restrict the scope of the invention.

(Example 1)

50 parts by weight of a particulate material, CacCo,
(having a particle size of 1.8 um or 15 um) was added to 100
parts by weight of a thermoplastic resin, polyethylene (LLDPE
(linear low-density polyethylene); having a density of 0.197
and a melt flow rate (MFR) of 14), and the resulting mixture
was formed into a film, which was then stretched by 1.3 times
monoaxially in MD (machine direction) to prepare a sheet

material. The sheet material was perforated on a perforating
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MIU (mean coefficient . -of friction, &) and MMD (mean
deviation of friction coefficient) of the top sheet were
respectively measured, for which was used a texture feel tester,
Katotec's KES. The sheet not containing the particulate
material as a comparative sample was also prepared, and tested

in the same manner as herein.

(Result)

Particle Size: 1.8 um MIU = 0.156 MMD = 0.0142
Particle Size: 15 um MIU = 0.138 MMD = 0.0177
Comparative sample MIU = 0.185 MMD = 0.0096

From the result thereof, it is understood that the MIU
value of the top sheet of the invention is lowered and the MMD
value thereof is increased, whereby the top sheet become more
slippery. It should be noted that the MIU value is used to
indicate the surface lubricating properties of the sheet, and
the MMD value is used to indicate the surface roughness of the
sheet. This is more significant with the increase in the
particle size of the particulate material to be added.
(Example 2)

50 parts by weight of a particulate material, CacCo,
(having a particle size of 5.4 pym) was added to 100 parts by
weight of a thermoplastic resin, polyethylene (LLDPE, having

a density of 0.197 and MFR of 14), and the resulting mixture
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this has d number o small plns hav1ng a dlameter of

at reqular intervals of 3.5 mm in MD and 4.0 mm in CD) combined
with a silicone plate, the sheet material was embossed to make
it have a number of protrusions on its surface. The height of
the protrusions fell between 0.35 and 0.55 mm. The obtained
sheet was then perforated on a perforating drum by vacuuming
it to obtain the top sheets of the invention. The LC value (load
in compression) and the RC value (rate of recovery) of the

non-perforated sheet material and the perforated top sheet were

measured, respectively.

(Result)

Non-perforated LC = 0.204 RC = 45.1
sheet material

Perforated top LC = 0.630 RC = 46.9
sheet

From the result thereof, it is understood that, in the
sheet material having been processed to have protrusions
thereon and having been further perforated to have perforations
therethrough, the micropores are enlarged and, as a result, the
sheet material becomes softer to improve the bulk recovery
properties.

As set forth above, the top sheet of the invention has
a soft feel and does not have a plastic-like sticky and stuffy

feel, though it is made of resin. As the micropores are formed
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the method of the invention, the particulate material hardly
drops off.
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.
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herein;

the top sheet is formed of a thermoplastic resin
containing a particulate material, and

the top sheet is provided with fine convex portions of
the particulate material on the surface thereof and a plurality
of protrusions extending from the surface thereof, and the
height of each protrusion from the surface is larger than that

of each fine convex portion therefrom.

2. The top sheet as set forth in claim 1, wherein the
particulate material has a mean particle size falling between

0.1 ym and 30 pm.

3. The top sheet as set forth in claim 2, wherein the
thermoplastic resin contains at least two types of particulate
materials that differ from each other in the mean particle size

by at least 9 pm.

4. The top sheet as set forth in claim 3, wherein the
amount of the particulate material falls between 20 and 150
parts by weight relative to 100 parts by weight of the

thermoplastic resin.
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6. The top sheet as set forth in claim 1, which further
includes micropores that allow water vapor to pass

therethrough.

7. The top sheet as set forth in claim 1, wherein the
protrusions are formed by mechanically stretching the top

sheet.

8. A method for producing a top sheet for absorbent
article, comprising;

(a) a step of mixing from 20 to 150 parts by weight of
a particulate material with 100 parts by weight of a
thermoplastic resin, followed by melt-extruding the resulting
mixture to form a sheet material, and

(b) a step of placing the sheet material on the surface
of a perforating member, followed by vacuuming the sheet
material through perforating holes of the perforating member

to perforate the sheet material.

9. The method for producing a top sheet as set forth
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