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1 26 APRIL, 2005 TOPSHEET MADE OF NONWOVEN FABRI C USED | N DI SPOSABLE
VEARI NG ARTI CLE BACKGROUND OF THE I NVENTION 5 This invention relates to a
t opsheet made of nonwoven fabric having a plurality ofz24 KPRIODENS NYS
suitable for use as a breathable topgsheet material or a breathable and

| i qui d- pervious topsheet material in a disposable wearing article such as
a di sposabl e diaper, a 10 di sposable sanitary napkin, a disposable
incontinent pants or a disposable gown used in nedical facilities.
Japanese Pabtéf-EApiBEt Don MR OERANI GARRNILC 198801768346/ rieSAELRES a

t opsheet made of a nonwoven fabric adapted La be used in an absorbent

article. This 15 topsheet | srted bByTifergal |y fusibl e hydrophobic
fibers having a fiber diameter snmaller than 10 g and a basis weight of 10

g/ m 2. The topsheet has an opening ratio of 10 - 50 % and the m ni num
openi ng di anmeter of O. 3 - 2 nn1mherein the fibers are in a nelted state

20 around the openings. Eanese Pat e Agﬁlication Publ i cati on No. 1988-
243360A descri bes a nonﬁ%g ﬁﬁﬁﬁﬁplgkhaUF YEPEEFHIity of  fine openings

arranged in a given pattern. This nonwoven
5 Thisz 1nvention relates to a topsheet made of

nonwovenr fabric having a plurality of fine openings

guitable for use as a breathable topsheet material or a

hreathable and liguid-pervious topsheet material in a

disposzable wearing article such as a disposable diaper, a

10  dispesable zanitary napkin, a dispesable incontinent
pants cor a disposable gown used in medical facilities.

Japanese Patent Application Publication No. 1986-

1763468 describes a topsheet made of a nonwoven fabric

adapted Lo be wused 1in an absorbent article. This

15 topsheet 1is formed by thermally [fusible hydrophobic

tfibers having a fiber diameter smaller than 10 p and a

basis weight of 10 g/m°. The topsheet has an eopening
ratic of 10 - 50 % and the minimum opening diameter of
0.3 — 2 mm wherein the fibers are in a melted state

20  around thc openings.

Japanese Patent BApplication Publication HNo. 1988-
2433608 desaribes a nonwoven fabric having a plurality of

fine openings arranged in a given pattermn. This nonwoven



26 APRIL 2005 -2 fabric has a nonwoven fabric region with circular or

el liptic openings wherein the nonwoven fabric region has a substantially
uni form density of fiber and a substantially snooth sui§AEBIL Y nonwoven
fabric wwth 5 the above-descri bed openings is made by applying high
pressure water-jets in columar streans to a fibrous web supported on a
cylinder having a plurality of projections in sem spherical shape. The
nonwoven fabric disclosed in each of the above- 10 identifiid Publ i cati on
is intendgd-1o hesgised asnacvkhquiabpbevimrisiAbpeRést FhTEFSPbsabli e wearing
article such as a disposable diaper or a sanitary napkin. The openings

formed in,the, nan A fabritk. @l arneansnkovernfabed ot narsfey R
absorpti8%56$tggd§%%ﬁupgg into a 15 liquid-absorbent core covered with this

nonwoven fabric. However, wh aplkpgsagt i che usiingrsuchnponwaven
fabric i§\Mﬁ?PSY?EFH%%ﬁ%veﬁ”ﬁ%gﬁﬁfmg%?%é g smooth surface and the

wearer's skin may cone in close contact ith_each oth d hgt tgost  of
the openkngstanyibalz0 FUEd) ySRHVRFERd with t B “ﬁ@g%%r%%ﬂéﬁin and t her eby
rapid absorption of body fluids nmay be obstructed. in q_dditiogq hsuch

cl oses conhact apbviheenonibvdn drdmincysy tif tRade by applying n-g

pressure water—Jjets in columnar streams to a fibrous web
supperted on a cylinder having a plurality of projecticns
in semispherical shape.
The nonwoven fabric discloszed in each of the abaﬁe-
0 identified Publication 1s intended to be used as a
liguid-pervicus topshest  in disposable wearting article
such as a disposable diaper or a sanitary napkin. The
openings formed in the nonwoven fabric are a Teans To
enhance transfer and absorption of body fluids intc a
15 liguid-abscrbent core covered with this nonwoven fabric.
However, when a wearing article using such nonwoven
fapric 1is worm, the nenwoven fabric having a smooth
surface and the wearer's skin may come in clase contact
with each other so that most of the openings may De
20 closely covered with the wearer's skin and thereby rapid
absorption of body fluids may be nbotructead. In additicn,
such  close contact of the nonwoven Fabric with the

3 - H a B N Of
wearer's skin may often cause stuffiness and erupticn



wearer's skin may often cause stuffiness and eruption of 26 APRIL 2005 -3
the wearer's skin. SUVMARY OF THE INVENTION It is an object of this

invention to solve such a 5 problem as possibly occurrihgaPRlk2@hwoven
fabric nade by the prior art when thks nonwoven fabric is used as a
topsheet of a di sposable wearing article. There is provided, according to
this invention, a topsheet nmade of a nonwoven fabric for a disposable 10
wearing article having upper and | ower surface and formed with a plurality

of openi ngg-extendi-ng thigugh the wupper and | ower surfaces. The topsheet
has a substantially uniformthickness and each of the openings has an area
of about 0.16 - 5 M2 15 wherein only a part of the periphery of the
opening is increased in thickness conpared to the uniformthickness of the

t opsheet so as to nmake the I ng LU pward fromthe upper
surface. 70y Fig. 2 is a ?ﬁ@%ﬁt@?%% ?ﬁ%@%ﬁ?ﬁw of a BRI EF DESCRI PTI ON

OF THE DRAW NGS ‘ _ . H
It is an object of this inventlon to so0ijve such a

5 problem as possibly occurring in a nonwoven fabric made
by the prior art when this nonwoven fabric 1s used az a
topsheet of a disposable wearing article.

There is provided, according to this invention, 2
topsheet made of a nonwoven fabric for a disposable

10 wearing article having wupper and lower surfaces and
formed with a plurality of openings extending through the
upper and lower surfaces.

The topshest has a substantially uﬁiform thickness
and each of the openings has an area of about 0.16 - 5 mm?

15 wherein only a part of the periphery of the opening is
increased in thickness compared to the uniform thicxaess
of the topsheet =0 as to make the openings protuberates

upward from the upper surface.

2 BERJEF DESCR1IPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing a partial:y
gutaway sanitary napkin;

Fig. 2 is a fragmentary enlarged wiew of a




Fig. | is a perspective view showng a partially cutaway sanitary napkin;
26 APRIL 2005 -4 topsheet; Fig. 3 is a sectional view taken along a line
11 - 11l in Fig. 2; Fig. 4 is aviewsinlar to that in2&AFRIR28Rowing 5
anot her enbodi nent of the invention. _.gig. 5 is a sectional view taken al ong
aline”™ -V inVFig 4; Fig. bis a sectional view taken along a line VI -
VT in Fig. 5; 10 Fig. 7 is aviewsimlar to that in Fig. 5 showng stil
anot her enbodi nent of the invention; and Fig. 8 is a sectional view taken
along a | {pe=NkLt; - VIII in Fig. 7. 15 DETAI LED DESCRI PTI ON OF THE
PREFERRED ODI MENTS Details of a topsheet made of a nonwoven fabric
according to thi

di N E$o i nyenti gn owickl; Jhg 1mare Waperindesst apdiidg omthe
description of a %anltary napki n as one enbodi nent of this invention given
hereunder _with 20 reference to the acconpanying drawings. Fig. 1 is a
perspecti VéIvirBuwF&Howfhg a partially

Fig. 4 i= a view similar to that in Fig. 2, showing
S ancther embodiment of the invention.
Fig. 5 iz a sectional view taken along a lins V - ¥V
in Fig. 4;
Fig. & 1s a secticmal view taken along a line VI -
VI in Fig. 5y
10 Fig. 7 is a view similar to that in Fig. 5, showinhg
ati1ll ancther embodiment of the inventlon; and

Fig. 8 iz a szectional wiew taken along a line VIII

— VIII in Fig. 7.

15 DETAJLED DESCRIFTION OF THE PRKFEREED EMBODIMENTS
Details of a topsheset made of a nonwoven fabric
according to this invention will be more fully understood
from the description of a =sanitary napkin as one
erbodiment of this invention given hereunder with
20 reference to the accompanying drawings.
Fig. 1 is a perspective view showing a partially
cutaway sanitary napkin 1 using a topsheet 2 according to

this inwvention. The napkin 1 comprises the liquid-




cutaway sanitary napkin 1 using a topsheet 2 according to this invention.
The napkin 1 conprises the liquid 26 APRIL 2005 -5 pervious topsheet 2, a

| i qui d-i npervi ous backsheet 3 and a |iquid-absorbent cofreAPRILIHOSed
between these two sheets 2, 3 wherei the top- and backsheets 2, 3 extend
outward beyond a peripheral edge of the core 4, overlaid 5 to each other
and bonded together water-tight in these respective extensions. The napkin
1 is defined by a longitudinal directiony and a transverse direction X,
bot h ort hggepabuto tbhendietect,i an of gt -t hpeknésssabackatrfitgut eaind o be

| arger in the longitudinal directiony. 10 Fig. 2 is a fragnentary enl arged

vi ew of the e t heef %~%e@‘ gchoBwavennhkabri ewhas an
upper sur?ac%£§§§$n%%%§£%J?§ égﬁébin coﬁtact with the skin of the wearer,

a lower surface 23 underlyin e .core 4, .a fibr o] 1 ed by a
pIuralitySBFEF?b§¥sQQSW%egﬁﬂgaEgFuﬁﬁﬁ?tya%ﬁ E%éggﬁgégéngg I% é%??ﬁﬁnded by
the fibrous zone 11 and extendi ng between the upper and | ower .surfaces
22, 23 (SestWpyd bealosd) 2 DRrIFiRs 9888 ¢ has Pihsts WBRHhe 3f about
10 - 100 g/ n2 and preferably conprises hydrophobic fibers by about 80 - 100
% by 20 wei giicrangthyer ophd | bonfieersodntraboura20r=t0gabd byl el ghse

respective extensions. I'he napkin 1 ls defined by a

longitudinal directicn vy and a transverse direction X,
both orthogonal to the direction of its thickness and
configured to be larger in the longitudinal directicn y.
10 Fig. 2 1is a fragmentary enlarged view of the
topsheet Z. The topsheet 2 made of a nonwoven fabric has
an wpper surface 22 intended to come in conhtact with the
skin of the wearer, a lower surface 23 underlying the
core 4, a fibrous zone 11 formed by a plurality of fibers
15 & and a plurality of opening 7ones 12 surrounded by the
fibrons zone 11 and extending between the upper and lower
surfaces 22, 23 (5eze Fig. 1 also). The fibkrous zons 11
has a basis weight of about 10 - 100 g/’ and preferably
comprises hydrophobic fibers by about Bl - 100 % by
20 weight and hydrophilic fibers by about 20 - 0 % by weight
wherein the  hydrophobic fiber is a  thermoplastic
synthetic fiber having a fineness of about 9.1 - 10 dtex.

Each of the cpening zonss 12 has an opening area of about



wherein the hydrophobic fiber is a thernoplastic synthetic fiber having a
fineness of about 0.1 - 10 dtex. Each of the opening zones 12 has an
openi ng area of about 26 APRIL. 2005 -6 0.16 - 5 m®2 and2#é A#RIDL&DS ar ea of
t hese opening zones 12 entirely occugies about 2 - 60 % of a surface area
of the topsheet 2. Wile the plane shapes as well as the |ayout of the
openi ng zones 12 on the topsheet 2 are not 5 specified, these opening zones
12 are illustrated to be shaped in elliptic which are larger in the

| ongi tudi pah¢ di seatfoany and abrangedesulst aitdsd lgpatineqdzes 1aterval s
in the longitudinal direction as well as in the transverse direction x. 10

Vig. 3is |,0 b al anga ¢ igye d ldurtddd aredigt heWile
t he fibroﬁgt;g%ggl?eggﬁ?ﬁgl%gggﬁeet 2 has a subgygntially uni form

t hi ckness p as a whole, a. portion of a riphe i ni ng-gach of
t he openiﬁ@PSEﬁﬁEgglz @?ﬁ&ﬁd%ﬁ& adji&ent éﬁ%ﬁﬁ%%éﬁegﬁggﬁggégslv e&gd 15 in

Fig. 2) has a thickness q larger than the thickness p s@ as to forma

prot uber ane thegrepeaing r1e9y avove™ t thte Gﬁﬁ?ie§5rfgced5? t A8“t opsheet
2_ The protuberance 14 gradually decreases in thickness along the

peri pher akpeedgéed!, titecpenpagizonesnt? did arenglihetdritést iloh y=as

shaped in elliptic which are larger in the longitudinal
direction vy and arranged subkstantially at regular

intervals in the longitudinal direction as well as in the

transverse direction x.

10 Fig. 3 is a secticonal wview taken along a line TII —
ITT in Fig. 2. While the fibrous zone 1i of the topsheet
7 has a substantially uniform thickness p as a whole, a
portion of a peripheral edge defining each of the opening
zones 12 extending adjacent 1its lower end 13 {as viewed

15 in Fig. 2} has a thickness g larger than the thickness p
so as to form a protuberance 14 gradually rising above
the upper surface of the topéheet 2. The protuberance 14
gradually decreases in thickness along the peripheral
edge of the opening zones 12 and along the directicn ¥y as

20 viewed in Fig. 2. A range in which the protuberance 14
and its =kirt extends along the peripheral edge of the
opening zones 12 is preferably egqual to about 1/4 - 1/2

of the entire circumference of the opening zones 12. in



20 viewed in Fig. 2. Arange in which the protuberance 14 and its skirt
extends al ong the peripheral edge of the opening zones 12 is preferably
equal. to about 1/4 - 1/2 n of the entire circunferencezdpiPRIER 260®ni ng
zones 12. 1 26 APRIL 2005 -7 such topsheet 2, depending on a particul ar
application thereof, its flat region preferably has a thickness p of
about 0.QL - 5 mm and an apparent density of about 0.01 - 1.5 glcnj.
Preferably, the protuberance 14 has a thickness 5 g which 1.5 | arger than
the thickpgss R-dpsiahaut 20. depehding and an appatentdadenspyicharot he
density of the flat region by about 1.0 - 5 tinmes. Wen the sanitary

napkin 1 ygi uch.a tQpshesty2r | Sr0&RabiHehaps heatn iz 1eRARS b noLont act
with the %ﬁépgggfeﬁxg éﬁ%ﬁpai %ré%t%rof eachﬁof t he protuberances 14 but

t he opening zones_12 adjacent to the re ctive ..nrotub en 14+ and t he
BZRnge o2 2 agent d ot NS LRangeting, B Qlubesspcey 1dn

pl ai ns cof s rotuberance 14 tend to forma
cl earance between the topsheet 2 and the wearer's skin an reby 15 to

! $ Kk dth
prevent theSopéalng Dombaranlyr ok ®er gt aPeERDy Lt He?S WBat BF<E"8RF n. In

this way, nenstrual discharge can smoothly flow into the respectiyve
openi n§ zanesikdk and 1srger than the thickness p by about 0.1 - 2

mm and an apparent density than the density of the flat
‘region by about 1.0 - 5 tLimes.

When the sanitary napkin 1 using such a topsheet 2

is worn, the topsheet 2 comes in contact with <the

10 wearer's skin at crests of each of the prctubefances 14

but the opening zones 12 adjacent to the respective

protuberance 14 and the plains contiquous to  the

respective protuberance 14 tend to form a clearance

between the topsheet 2 and the wearer’s skin and thereby

15 to prevent the opening zones 12 from being closed by the

wearer's skin. In this way, menstrual discharge can

smoothly flow into the respective opening zones 12 and is

rapidly transferred to the core 4. The clearance between

the topsheet 2 and the wearer's skin serves to improve

20 wventilation between the topsheet 2 and the wearer's skin.

With such =anitary napkin 1, leakage of menstrual

discharge as well aas stuffiness or eruption can be

effectively avoided. The protuberance 14 formed along



rapidly transferred to the core 4. The cl earance between the topsheet 2
and the wearer's skin serves to inprove 20 ventilation between the topsheet
2 and the wearer's skin. Wth such sanitary napkin 1, |2&ak&F.200henst rual
di scharge as well as stuffiness or ergption can be effectively avoided.
The protuberance 14 formed al ong 26 APRIL 2005 -8 the peripheral edges of
the respective opening zones 12 are particularly effective to prevent the
openi ng zones 12 from being closed by the wearer's skin. The protuberance
14 is forppd errihecpant eigdheodpemengrSszorel se pepephepaliaddde Which |ies
aside in the longitudinal directiony toward its |lower end 13 as viewed

inFig. 2, ;éog%ﬂtl‘{!ﬂl%'}i‘ﬁp%ﬂf@&@ﬁw e Simwerbet ween deheritrepsherts 2 and

t he wearer in can rapidly flowin the longitudinal direction y as well
as in the_10 transv erse directio et n Ay t-he adjgagent
protuberaﬁ%e f4°m14. Q%WQS egs§? Iebf ¥§§n1ﬁﬁgqeg?otu%%?§ﬂce 14 so as to
be put aside in the lon tudlnal direction y toward UPPEL end or in
the transpepsebegineet i bh 2% ohardegnesdf Hive BREE éﬁ% g 6 THe"5Péning 15
zone's peripheral edge as viewed in Fig. 2. The protuberance 14 is forned
to have ardeesity beghenetddn edge which lies aside in  the

longitudinal direction y toward its lower end 13 as

viewed in Fig. 2, so air which would otherwise stay
between the topsheet 2 and the wearer's skin can rapidly
flow in the longitudinal direction y as well as in the
10 tranasverse direction = between each pair of the adjacent
.protuberance 14, 14. It is possible to form Che
protubcrance 14 2o as to be put aside in the longitudinal
direction y toward the upper end or 1n the transverse
direction x toward one of the side edges of the opening
15 zone's peripheral edge as viewed i Fig. 2. The
protuberance 14 is formed to have a density higher than
that in the region extending therearound and it is not
apprehendad that the shape of the protuberance might be
gagily deformed when the protuberance is pressed against
M  the wearer's =zkin. The napkin 1 gives somewhat dry touch
to  its wearer even atter absorption of menstrual
discharge since the fibrous zone 11 of the topsheet 2 is

basically formed by 11 hydrophobic thermoplastic




that in the region extending therearound and it is not apprehended that

t he shape of the protuberance mght be easily deforned when the

prot uberance is pressed against 20 the wearer's skin. That ABBELZ(05 gi ves
somewhat dry touch to i.ts wearer even after absorption of nmenstrua

di scharge since the fibrous zone 11 of the topsheet 2 is basically fornmed
by 11 hydrophobic thernoplastic 26 APRIL 2005 -9 synthetic fiber. It should
be understood that the fibrous zone 11 of the topsheet 2 nay be treated in
desired reghenstsychragethe | oper supfiade 128 amgdersthed pelrdpherlad. edges
of the respective opening zones 12 with 5 an appropriate agent to neke

these regi dr i 111G, oFi Oend S h\ée&\l\l 8i Nhd-@r Heo FEirgat2abuinshow ng
anot her ng §?ﬁ%nf&%?£the |ﬁvent|on 5% is a %ectlonal vi ew t aken

along a I|n V- VinFig. 4.and Fi e nNaly V. d.aken. al ong a
line VI - ilFﬁdFlrﬁglfﬁl% e 1S opgﬁgetlﬁbi%c%?df%ggtgjt ha%rgﬂenbodl frent

conprises a nonwoven fabric |ayer 21 having upper. and | ower urgﬁces 22,
23 and a phennbpraétﬁ@qﬁﬁHQﬁnt%ﬁré§ﬁﬁeFfFﬁ? PRFE 194 ABiFed 4 0"t upper
surface 22. The nonwoven fabric layer 21 is simlar to the topsheet

illustyated dppbycFigre2agrnthat thésl ahese2 regasnsh&yHirppddd 1fone 11

Fig. 4 is a wview similar to Fig. 2 but showing

another embodiment of the invention, Fig., 2 1is a
sectional view taken along a line V - ¥ in Fig. 4 and Fig.

6 is a sectional view taken along a line VI - V] in Fig.

10 5. The topsheet 2 according to this embodiment comprises
a nonwoven fabriec layer 21 having upper and lower
surfaces 22, 23 and a thermoplastic synthetic resin f£ilm
layer 24 bonded to the upper surface 22. The nonwoven
fabric layer 21 is similar to the topsheet 2 illustrated

15 by Fig. 2 in that the layer 21 has the fibrous zone 11
and the opening zones 12. The film layer 24 comprises a

plurality of ribbon-like strips 26 spaced from and

extending in parallel to ene another in one direction,
for example, 1in the longitudinal direction y. These
20 ribbon-like strips 26 are welded or bonded by adhesion to
the neonwoven fabric layer 21 and interrupted in the
longitudinal direction by the respective opening zohes 12,

sc the ribbon-like strips 26 do not cover the opening



and the opening zones 12. The filmlayG 24 conprises a plurality o"

ri bbon-1ike strips 26 spaced fromand extending in parallel to one another
in one direction, for exanple, in the |ongitudinal diredt APRIK200These 20
ri bbon-like strips 26 are wel ded or bgpded by adhe55ion to the nonwoven
fabric layer 21 and interrupted in the longitudinal direction by the
respective opening zones 12, so the ribbon-like strips 26 do not cover the
opening 26 APRIL 2005 10 zones 12. The ribbon-like strips 26 bonded to
the nonweygasfabric, pardi aulbiudny lticke hetkiilper s26 fbenilad twe et i pheral
wal | s 27 of the opening zones 1.2 and the protuberance 14 serve to protect

t hese opep] e 0 and-pretubenange ki riameget td nghawin®ftisdape
during -a@%ﬂg%§gﬁhzaﬁgégfnﬂlF Each pa?r of the adjacent ribbon-like strips

26 are preferapl onnect ed each he o bri 33 »ex di in the
b HFPEE%?@ &aits t'gtcﬁ? rREheL- BYiy égﬁﬁﬁ: 3 exienRdi g

transver sg® n a relati novement of these ribbon-1ike
strips 26 10 can be restrained and a di stance between them can he .reliably
mai nt ai negroThberaaAs| dderdeBre opaqie FitHont"¢FRe “BEPF B8 ZOMHRR be used to
conceal the core 4 which was sailed with nenstrual discharge absorbed
thereif. Ehg. protsbarenew didnfmmtesErgngs5obat cshaliaiy durlng asc

of the napkin 1. Each pair of the adjacent ribbon-like
strips 26 are preferably connected to each other by
bridges 32 esxtending in the transverse direction x 50
that a relative movement of these ribbom-like strips 26
10 can be restrained and a distance between thei can be
reliably maintained. The translucent or opague ribbon-
like strips 26 may be used to conceal the core 4 which

was sailed with menstrual discharge abscrbed therein.
Fig. 7 is a view similar to fig. S but showing
15 stiill another embodiment of the invention and Fig. 8 is a
sectional view taken aleong a line VIII - WIII in Fig. 7.
In the topsheet 2 according to this embodiment, the film
forming the ribbon-like strips 26 is fibrillated along
the side edges 28 of the respective ribbon-like strips 26
20 to form a plurality of fine naps 33 rising toward the
direction zabove .the upper surface 22 of the nonwoven
fabric laver Z21. Such ribbon-like strips 26 offer

velvet-like touch. The ribbon-like strips 26 having the



15 still
view taken along a line VIIl - V1.1l in Fig. 7. 1In the topsheet 2
according to this enbodinent, the film formng the ribb2nAPRle280Yi ps 26

is fibril

anot her enbodi mrent of the invention and Fig. 8 is a sectional

| ated al ong the side edges. gB8-of the respective ribbon-I

strips 26 20 to forma plurality of fine naps 33 rising toward the
direction above the upper surface 22 of the nonwoven fabric |ayer

ri bbon-1i

ke strips 26 offer velvet-like touch. The ribbon-like str

ke

21. Such
i ps 26

havi ng thgzsR6 APRRIAn 2005 =ildd edaps BBeorcthesi deimilges tiverdo?Sare sini
lar to those described in Japanese Patent Application Publication

2000- 22515%5% ?ggegg-ﬁf ef A Nk S1aVea fat b ﬁ?g@i&aﬁﬁoﬁb@ubl 1QAl on ONO5

wi dt h of
The naps
| ongi t udi

napkin 1, 0t B81t opBh&&t ™ FecdbkdiihgeE o2PAPE P

abou - 3 mm and spaced 5

No.
mm a

out 0.1 - 5 mapart each other.

p0ay Paleedn 30 oAty PY Rantut 16 100 CRapaTa Wil o

this invention has been descri bed above with ég rezﬁect to,the san

g W ¢ 2R

nti

itary
| so as

the topsheet for other articles such as a disposabl e diaper, disposable
=1

trai nifng

10

15

20

pBots, (dilsposabie iayeort i epl pahes. The naps 33 have
height of with 0.02 - L mm and are formed in the
longitudinal direction y with a2 density of about 10 - 160
naps/om.

While this invention has been described above with
respect to the sanitary napkin 1, the topsheet 2
according to this invention 1s suitable also as the
topsheet for other articles such as a disposable diaper,
disposable training pants, disposable incontinent pants
and a disposable gown used in medical facilities which
particularly require breathable topsheets or breathakls
liquid-pervicus topsheets. The nonwoven fabrie forming
such topsheet 2 may be formed by bonding or mechanically
entangling the fibers & together. In the napkin 1
illustrated as the one embodiment of this invention, the
backsheet 3 comprises the thérmoplastic synthetic resin
film and the core 4 comprises flaff pulp or a mixture oI
flutf pulp and high water absorption polymer grains

covered with tissue paper 5 {See Fig. 1). For




and a di sposabie gowmn ~, ~sed in nedA.cal facilities which 15 particularly

requi re breat habl e topsheets or breathable |iquid-pervious topsheets. The
nonwoven fabric form ng such topsheet 2 nay be fornmed by2dARRIINgKaY
mechani cal V entangling the fibers 6 {pogether. In the napkin | illustrated

as the one enbodinment of this invention, tile 20 backsheet 3 conprises the
t hernopl astic synthetic resin filmand the core 4 conprises fluff pulp or
a mxture of fluff pulp and high water absorption poiynmer grains covered
with tisspe papentbe{See d# 9.trl)s FOven260ARRI b 20D5ckagsEnpbenertat i on of
this invention, a thickness of the nonwoven fabric was neasured under a

load of 3 g, The, t ppsbee! ,ACCAESLAGLOVhALE hnvenaion bag.a plurality of

t he protu% ces eac ormed on a part of 5 the opening zone's peripheral

edge, so it i.e not apprehended that. the_openi A i.ght ,he closed by
the wearer's skif vdERfifn Fﬁggg%ﬁﬁghiEa g%kg% égﬁgﬁFﬁkggoR?act with the

wearer's skin. In this way, the liquid- perneability of the op niqg zones
as wel | aplthellOybrdattisbi Preyubarangesi eaRNt yf BdthedR Spé:i‘ﬁ%g Zones are
reliably ensured. . .

no

5 the opening =zone's periphberal edge, 50 it is
apprehended that the opening zones might be closed by the
wearer's ekip even when these opening zones COome in
contact with the wearer's skin. In this way, the liquid-
permeability of the opening zones as well as  the

10 breathability in the vicinity of these opening zones are

reliabkly ensured.




26 APREL 2005 -13 WHAT IS CLAIMED IS-. | . A topsheet nmade of a nonwoven -
fabric for a disposable wearing article having upper and | ower 5 surfaces
and forned with a plurality of openings extending throu2hABRId20pper and
| ower surfaces, said topsheet includgs. said nonwoven fabric- having a
substantially uniform thickness and each of said openings having an area
of 10 about 0.16 - 5 mmwherein only a part of the periphery of said
opening is increased in thickness conpared to said uniformthickness so a
19 to makgusai f; opeRtmgs THFotuberated upward from said upper surface. 15
2. The topsheet according to Claim1l, wherein said nonwoven fabric has a
| ongitudinal direction and a transverse direction both orthogonal to a

t hi ckness direction of said nonwoven fabric and said part of the

peri phery of said openjng, protuberating. up ,5,forded ; 20 @i degin one
of said tho dir%ctF8ﬁ§hEgF THE “Fops etdacﬁgﬁ Fkénto ai'm 1, wherein part

of the periphery of said opening is increased in thicknessd?G APRI .. 2005
-14 disposable wearing article hawving upper 4an i0OwWer

5 surfaces and formed with a plurality of openings
extending through said upper and lower surfaces, said
topsheset includes:

said nonwoven fabric having a substantially unifonr

fhickness and each of said openings having an area of

¢ about 0.16 - 5 mm” wherein only a part of the periphery of
said opening is increased in thickness compared to said
uniforﬁ thickness 5o as to make gaid openings

protuberated upward from said upper surface.

15 Z. The topsheet according to Claim 1, wherein said
nonwoven fabric has a longitudinal direction and a
transverse direction both orthogonal to a thickness
direction of said nonwoven fabric and =aid part of the
periphery of said opening protuberating upward is formed

pil] agide in one of said two directions.

3. The topsheet according te Claim 1, wherein part of

the periphery of said opening is increased in thickness



upward from sai d upper surface by about 0.1 - 2 mm conpared to said

uni form thi ckness of said nonwoven fabric. 5 4. The topsheet according to
Claim1l, wherein a total area of said openings occupi es2RAPRB0D2Z00Df a
surface area of said nonwoven fabricig 5. The topsheet according to C aim
1, wherein said 10 nonwoven fabric is made of thernoplastic synthetic
fiber. 6. The topsheet according to Caim1l, wherein said upper surface of
said nonwoven fabric is covered with a plurality of ribbon-Iike

t her mopl agti&r&Y MGt | Gariesi Dpplrf | bur sackpsogpadedit nUpdr akl ef 118" one

anot her and extending in one of said |longitudinal direction and said

transversgﬁﬁ%éf@éiogc said uniform thickness of said nonwoven

fabric.
5 4, The topsheet acceording te Claim 1, wherein a total
area of said openings cccupies 2 - 60 % of a surface area

of =said nonwoven fabric.

5. The topsheet according to <laim 1, wherein said

10  nonwoven fabric is made of thermoplastic synthetic fiber.

6. The topsheet according to Claim 1, wherein saild
upper surface of said nonwoven fabric is covered with a
plurality of ribbon-like thermoplastic synthetic resin

15 film strips spaced in parallel to one another and

extending in ome of said longitudinal direction and said

transverse direction.




