1 DECEMBER 2003 LIQUID-PERVIOUS TOPSHEET FOR DISPOSABLE ABSORBENT ARTICLE
AND PROCESS FOR MAKING THE SAME This invention relates to a liquid-pervious topsheet for
disposable absorbent articles such as disposable diapers and menstruation pads and a process for
making the same. Japanese Patent Application Disclosure No. 1995-328(mHECH&MBHR2003
liquid-pervious topsheet used in a disposable bodylfluids absorbent article, particularly, a
menstruation pad comprising a nonwoven fabric and a liquid-impervious thermoplastic film. The
plastic film is provided in the form of a plurality of film strips extending parallel one to another at
predetermined injayg| %W@é‘)w B¢ Bl SpasREpEeTERIRERGonwoven
fabric is formed w |gh enS|ty reglons covere |th the plastlc m and with low density regions
exposed between each ﬁg @é,s rual fluids discharged
on the upper surface oft the tops eet permeate the low density reglons expos between each pair of
adjacent film strips into a core underlying the topsheet. The core has its upper side entirely covered
with the nonwoven fabric and partially covered with the film strips so that the core soiled with

menstrual fluids is nqh yigually JRERICYM%f % 0 a 17 qui d- pervi ous t opsheet

for di sposabl e absorbent articl es such as di sposabl e di apers

and nenstruation pads and a process for making the sane.
Japanese Pat ent Application D scl osure No. 1995- 328061
describes a |iquid-pervious topsheet used in a disposable
body fl ui ds absorbent article, particularly, a nenstruation
pad conprising a nonwoven fabric and a |iquid-inpervious
thernoplastic film The plastic filmis providedinthe form
of a plurality of film strips extending parallel one to
anot her at predeterm ned intervals and bonded to the upper
surface of the nonwoven fabric. The nonwoven fabricis forned
wi th high density regions covered with the plastic fil mand
withlowdensity regi ons exposed bet ween each pai r of adj acent
film strips. Wth such a topsheet, nenstrual fluids
di scharged on t he upper surface of the topsheet perneate the
| owdensi ty regi ons exposed bet ween each pai r of adj acent film
stripsintoacore underlyingthe topsheet. The core has its
upper side entirely covered with the nonwoven fabric and
partially coveredwiththefilmstrips sothat the core soiled

with nenstrual fluids is not visually inconspicuous. An



1 DECEMBER 2003 amount of menstrual fluids once discharged on the low density region tends to
transfer to the high density regions and, as a result, the high density regions contain a relatively large
amount of menstrual fluids. In spite of the large amount of menstrual fluids possibly contained in the
high density regions, soil due to this is inconspicuous since the high denBBQEMBERJOORIY underlie
the respective film strips. This known topsheet is cfaimed to alleviate a visual discomfort possibly
experienced by a wearer of the article when the user disposes of the used article. However, one of the
problems associated with the forsaid conventional topsheet used in the menstruation pad is that, in

the low densifyeajonsy eansad hevest AR dRe ofiAARRLAIMSPR S ARiANS oiyhe core

underlying ow density regions and soiled with menstrual fliids can be seen through the

nonwoven fj%‘gi 'BﬁkP&rFﬁgtf?_?{t Of Hifs fepslheet AOheiPRBIRT Arspeiie e fRtesaid

conventiona sheet is that, if the topsheet rubs a wearer's skin transversely of t
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anount of nenstrual fluids. In spite of the |arge anount of
menstrual fluids possibly contained in the high density
regions, soil due to this is inconspicuous since the high
densityregions directly underlietherespectivefilmstrips.
This known topsheet is clained to alleviate a visual
di sconfort possibly experienced by a wearer of the article
when the user disposes of the used article.

However, one of the problens associated with the
forsaid conventional topsheet used in the nenstruation pad
isthat, inthelowdensity regi ons exposed bet ween each pair
of adjacent filmstrips, the portions of the core underlying
the owdensity regions and soiled with nenstrual fluids can
be seen through the nonwoven fabric making the part of the
t opsheet .

Anot her problem associated wth the foresaid
conventional topsheet isthat, if thetopsheet rubs awearer's
skin transversely of the direction in which the filmstrips

extend as the wearer's body noves, edges of the respective

filmstrips may irritate the wearer's skin as knife edges.



1 DECEMBER 2003 It is an object of this invention to provide a topsheet for a body fluids absorbent
article allowing the core soiled with body fluids to be concealed over a larger range and
simultaneously allowing a touch to be improved. The object set forth above is achieved by a first
aspect of this invention relating to a liquid-pervious topsheet used in bddyHGkEe BEFOH0OBt article,
and by second to fourth aspects of this invention féating to a process for making such a
liquid-pervious topsheet. According to the first aspect of this invention, there is provided
liquid-pervious topsheet for a body fluids absorbent article comprising a first plastic film layer forming

an upper surface of ffe [apslieeiip Serop! PIARLC; HLAYPHIPTNGIIAMAL stifags plie topsheet

and a fibrous assembly layer disposed between the first and second plastic film layers and bonded to

the first and FSFOBdB%?ﬁ}i? |fil|,|?1&§y%:l§$ SGERI: s firsf B'aaﬁtilcév&g@y%ié‘cétbqeé écﬂ"l"gﬁty of first

plane regions spa_lce_d one fro_m another and e_xtendlng in paralle > t0 another in one direction and
e seconc e NP s My speapcalge eaarssiecede e
simul taneously allowi ng a touch to be inproved.

The obj ect set forth above i s achieved by afirst aspect
of thisinventionrelatingtoaliquid-pervioustopsheet used
in body fluids absorbent article, and by second to fourth
aspects of this invention relating to a process for naking
such a |iquid-pervious topsheet.

According to the first aspect of this invention, there
is provided I|iquid-pervious topsheet for a body fluids
absorbent article conmprising a first plastic film [ayer
form ng an upper surface of the topsheet, a second plastic
filmlayer formng a |lower surface of the topsheet and a
fibrous assenbly | ayer di sposed between the first and second
plastic fil mlayers and bondedtothe first and second pl astic
filmlayers, wherein:

the first plastic filmlayer includes a plurality of
first plane regi ons spaced one fromanot her and extending in
parallel one to another in one direction and the second
plastic film layer includes a plurality of second plane
regi ons spaced one fromanot her and extending i n parallel one

to another inthe one directi on wherei n each of the first and



-4 1 DECEMBER 2003 second plane regions has a thickness of 0.001 - 0.05 mm and a width of 0.03 -
1 mm and wherein, of each pair of the first plane regions adjacent to each other and each pair of the
second plane regions adjacent to each other, at least each pair of the first plane regions adjacent to
each other are connected with each other by a plurality of bridge-like radifrCEMBRERI29UBtween the
plane regions adjacent to each other; of the first ar-second plane regions, at least the first plane
regions are formed along edges thereof with first rising regions extending upward from an upper
surface of the first plane regions in an irregular array of substantially triangular tooth; the second

plastic fim I3y JRATHNANASIG: JRYRROT e TPERRASSSITLY Ay defagbetestia lower

surface of each pair of the first plane regions adjacent to each other; and the fibrous assembly layer is
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is provided appraﬂ%5§ gﬂ’l 'Bﬁléing(’ﬁ l%équel{v(i)o%sat@ﬁs%?ﬂer and each pair of the

second pl ane regions adjacent to each other, at |east each
pair of the first plane regions adjacent to each other are
connected with each other by a plurality of bridge-Ilike
regi ons ext endi ng bet ween t he pl ane regi ons adj acent to each
ot her;

of the first and second plane regions, at |east the
first plane regions are forned al ong edges thereof with first
ri sing regions extendi ng upward froman upper surface of the
first plane regions in an irregular array of substantially
triangul ar tooth;

the second plastic film layer partially underlies
regi ons of the fibrous assenbly | ayer defi ned bet ween a | ower
surface of each pair of the first plane regi ons adjacent to
each ot her; and

the fi brous assenbly | ayer i s bonded between the first
pl ane r egi ons and an upper surface of t he second pl ane regi ons,
and contains of hydrophilic fiber of 5 wt % or higher.

According to t he second aspect of thisinvention, there
i's provided a process for nmaking a |iquid-pervious topsheet

for a body fluids absorbent article conprising the steps of:



for a body fluids absorbent article comprising the steps of: -5 1 DECEMBER 2003 a. continuously
feeding a composite web comprising a plastic film and a fibrous assembly underlying the plastic film
and bonded to a lower surface of the plastic film in one direction; b. subjecting a lower surface of the
continuously fed composite web to high pressure columnar water streahd EfeE&HERa0@3plurality of
nozzles arranged transversely of the web and therBby rupturing the plastic film by the high pressure
columnar water streams in the one direction according to traces of the high pressure columnar water
streams to form the plastic film with a plurality of first plane regions extending in parallel one to

another in the one dié(_ectj%htq H[%'ﬁlgtyyf pggagnﬁa ext ! i g] p@rq”@bor&%%gqlgmﬁb ilathe one

direction between each pair of the first plane regions adjacent to each other, a plurality of first rising

regions exteﬂﬁgﬁt‘frq’quqgﬁﬁaﬂ{qh%ﬁﬁtkp}mreﬁ%eyn[ﬂg&gp‘;ﬁeg@a%qa%stgﬁt%qllg in the same

direction as 't gh pressure columnar water streams, in-an irregu bstantially triangular
tooth, and ?Pi'tirﬁliﬁ’n%f 6’6@88@?‘ieor%giPBa&ﬁt%rﬂHi?%‘&r%?s EAEN A4S PRENINYR 19, Gangect each
pair of the first plane regions adjacent to eac

direction;

b. subjecting a | ower surface of the continuously fed
conposite web to hi gh pressure col umar wat er streans ej ected
froma plurality of nozzl es arranged transversely of the web
and thereby rupturing the plastic filmby the high pressure
columar water streanms in the one direction according to
traces of the high pressure columar water streans to form
the plastic filmwth a plurality of first plane regions
extending in parallel one to another in the one direction,
a plurality of openings extending in parallel one to another
in the one direction between each pair of the first plane
regi ons adj acent to each other, a plurality of first rising
regions extending from edges of the first plane regions
defini ng t he openi ngs substantially in the sane direction as
the high pressure columar water streans, in an irregular
array of substantially triangular tooth, and a plurality of
bridge-1li ke regi ons extendi ng across each of the openings to
connect each pair of the first plane regi ons adj acent to each

ot her:; and

c. bondingaplurality of plastic fil mstrips extendi ng



other; and c. bonding a plurality of plastic film strips extending -6 1 DECEMBER 2003 in parallel one to
another in the one direction to a lower surface of the fibrous assembly so that the plastic film strips at
least partially underlie portions of the fibrous assembly defined by each of the openings. According
the third aspect of this invention, there is provided a process for makindl DlfCEMEFRAM30psheet for
a body fluids absorbent article comprising the stepsof: a. continuously feeding a composite web
comprising a plastic film and a fibrous assembly underlying the plastic film and bonded to a lower
surface of the plastic film in one direction; b. subjecting an upper surface of the continuously fed

composite wel (G Vg PSSy COLMNRUIRIPT PR elple; i Bralby of nggeles arranged

transversely of the web and thereby rupturing the plastic film by the high pressure columnar water
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subjecting a lower surface of composite web, s the traces of the

high pressutg FOIYENG WUGLPURATE: 12 NG PERRSU'P EOPPR%'ons of the fi brous

assenbly defined by each of the openings.

According the third aspect of this invention, thereis
provi ded a process for nmaking a |l iquid-pervious topsheet for
a body fluids absorbent article conprising the steps of:

a. continuously feeding a conposite web conprising a
plastic filmand a fibrous assenbly underlying the plastic
fil mand bonded to a | ower surface of the plastic filmin one
di rection;

b. subjecting an upper surface of the continuously fed
conposite web t o hi gh pressure col ummar wat er streans ej ect ed
froma plurality of nozzles arranged transversely of the web
and thereby rupturing the plastic filmby the high pressure
columar water streans in the one direction according to
traces of the high pressure col ummar water streans;

c. subjecting a | ower surface of the conposite web,
substantially in accordance with the traces of the high
pressure col umar water streans, to high pressure col umar
water streanms to formthe plastic filmwith a plurality of
first plane regions extending in parallel one to another in

the one direction, a plurality of openings extending in



water streams to form the plastic film with a plurality of first plane regions extending in parallel one to
another in the one direction, a plurality of openings extending in -7 1 DECEMBER 2003 parallel one to
another in the one direction between each pair of the first plane regions adjacent to each other, a
plurality of first rising regions extending from edges of the first plane regiDECHE®MIBER P06 penings
substantially in the same direction as the high presgure columnar water streams in an irregular array
of substantially triangular tooth, and a plurality of bridge-like regions extending across each of the
openings to connect each pair of the plane regions adjacent to each other; and d. bonding a plurality
of plastic film, strips extegaing JnapRyafielong tPtﬁf‘%‘i'?&rdPE & P8 AIFRAIRBLA %Hf,’hegaﬁqfface of the
fibrous assembly so that the plastic film strips at least partially underlie portions of the fibrous
e JelnehBysa obine o RRosrAcEAI AR I 45 T4 e oraNs Ihanion there is
provided a process for making a liquid-pervious topsheet for a body fluids absorbent article

comprising the S{ARSQT: 25 COTINUPHEY dARAIAY AGRINRAYEE URP KLgRS dectify the composite web

comprising an upper plastic film;

pl ane r egi ons defi ni ng t he openi ngs substantiallyinthe sane
direction as the high pressure columar water streans in an
irregular array of substantially triangular tooth, and a
plurality of bridge-like regions extendi ng across each of the
openi ngs to connect each pair of the plane regi ons adjacent
to each other; and

d. bondingaplurality of plastic fil mstrips extendi ng
in parallel one to another in the one direction to a | ower
surface of the fibrous assenbly so that the plastic film
strips at least partially underlie portions of the fibrous
assenbly defined by each of the openings.

Accordingtothe fourth aspect of thisinvention, there
is provided a process for nmaking a |iquid-pervious topsheet
for a body fluids absorbent article conprising the steps of:

a. continuously feeding a conposite web in one
di rection, the conposite web conprising an upper plastic film
alower plastic filmand a fi brous assenbly di sposed bet ween
t he upper and | ower plasticfilnms and bondedto al ower surface
of the upper plastic filmand to an upper surface of the | ower

plastic filmin one direction; and



a lower plastic film and a fibrous assembly disposed between the upper and lower plastic films and
bonded to a lower surface of the upper plastic film and to an upper surface of the lower plastic film in
one direction; and -8 1 DECEMBER 2003 b. subjecting an upper surface of the continuously fed
composite web to high pressure columnar water streams ejected from d D&Y BER2@DSs arranged
transversely of the web and thereby rupturing the-@yper and lower plastic films in according with
traces of the high pressure columnar water streams in the one direction to form the upper and lower
plastic films with a plurality of first plane regions extending in parallel one to another in the one

direction, a plurality of apgRings SIENAing jepRarall Pag 10 GROLhES 4o i ARG dispglipr fetween

each pair of the first plane regions adjacent to each other, a plurality of first rising regions extending

from edges %fot}iﬁéié%%e\ﬂ&t{ G9ioRP ﬁ‘?ﬁ?‘é‘géh? ORESINGRAYPFIN AN f H%ﬁﬁag]ee‘éi{% lon as the
high pressure columnar water streanis i

an irregular array of substantially triangular tooth, and a
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and thereby rupturing the upper and lower plastic films in
according with traces of the high pressure columar water
streans in the one direction to form the upper and | ower
plastic filnms with a plurality of first plane regions
extending in parallel one to another in the one direction,
a plurality of openings extending in parallel one to anot her
in the one direction between each pair of the first plane
regi ons adj acent to each other, a plurality of first rising
regions extending from edges of the first plane regions
defini ng t he openi ngs substantially in the sane direction as
t he hi gh pressure col umar water streansinanirregul ar array
of substantially triangular tooth, and a plurality of

bridge-1li ke regi ons extendi ng across each of the openings to

connect each pair of the pl ane regi ons adj acent to each ot her.

Fig. 1 is a perspective view showing a topsheet
according to one enbodi nent of this invention;

Fig. 2 is an expl oded perspective view show ng the
t opsheet;

Fig. 3is asectional viewtaken along line lll-I11 in



according to one embodiment of this invention; Fig. 2 is an exploded perspective view showing the
topsheet; Fig. 3 is a sectional view taken along line 1lI-1ll in -9 1 DECEMBER 2003 Fig. 1; Fig. 4 is a
sectional view taken along line IV-IV in Fig. 1; Fig. 5 is a view similar to Fig. 1 but showing another
embodiment of this invention; Fig. 6 is an exploded perspective view shaviD&g B BiERs2G3 of Fig. 5;
Fig. 7 is a view similar to Fig. 1 but showing still ar@other embodiment of this invention; Fig. 8 is an
exploded perspective view showing the topsheet of Fig. 7; Fig. 9 is a diagram schematically
illustrating an embodiment of process for making the topsheet according to this invention; and Fig. 10
isa diagramﬁc&.err@tically illustrating another embodiment of process for making the topsheet
according to this invention. A liquid-pervious topsheet for body fluids absorbent

Fig. 4 is a sectional viewtaken along line V-1V in
Fig. 1;

Fig. 5isaviewsimlar to Fig. 1 but show ng anot her
enbodi nent of this invention;

Fig. 6 is an expl oded perspective view showi ng the
topsheet of Fig. 5;

Fig. 7is aviewsimlar to Fig. 1 but show ng still
anot her enbodi ment of this invention;

Fig. 8 is an exploded perspective view show ng the
t opsheet of Fig. 7;

Fig. 9 is a diagram schematically illustrating an
enbodi ment of process for making the topsheet according to
this invention; and

Fig. 10is adiagramschematicallyillustrating another
enbodi ment of process for making the topsheet according to

this invention.

A liquid-pervious topsheet for body fluids absorbent
articles and a process for maki ng the sanme will be descri bed
innore details with reference to the acconpanyi ng drawi ngs.

Fig. 1is a perspective viewshow ng a |iquid-pervious

topsheet 1 used in body fluids absorbent articles such as



articles and a process for making the same will be described in more details with reference to the
accompanying drawings. Fig. 1 is a perspective view showing a liquid-pervious topsheet 1 used in
body fluids absorbent articles such as -10 1 DECEMBER 2003 disposable diapers and menstruation
pads and Fig. 2 is a perspective view showing the topsheet 1 with its cdnmfeOEmM8BR2EEEly exploded.
The topsheet 1 comprises an upper plastic film layr-2, a lower plastic film layer 5 and a fibrous
assembly layer 3 disposed between these two film layers 2, 5. The upper film layer 2 is flexible and
comprises various regions as follows: a plurality of substantially plane regions 8 extending in parallel

one to another i irectiony:as{pdica Y, le: d - a plerality of .openings 9
extending ir?ﬁér%?rgégt%r% Yr}%l?veggrg etgﬁr?bpg% ﬂ%vfdjségjﬁlaﬁée%i\éﬂg 8Hb%dgeg-liklegre%ions 10

extending agﬁség’?ggﬂéh%o&ﬁ '0 the@;ﬁ@?'g@ﬁﬁ@f”%t% PK F‘tdgu%‘?gﬁg_ﬂ%q grrow X to

connect opposite of each ngs rising regions 12 extending upward from

the edges 18 of e -RIANG regigivfel® MSHk"ePI0pS HEe T epU RHYHNANRLe Infhe, gjsgption Y to
form sawtooth” waves.
plastic filmlayer 2, a |lower plastic filmlayer 5 and a
fibrous assenbly l|layer 3 disposed between these two film
| ayers 2, 5.

The upper fil mlayer 2is flexibleandconprises various
regions as follows: a plurality of substantially plane
regions 8 extendingin parallel oneto another in adirection
as indicated by a double-headed arrow Y; a plurality of
openings 9 extending in the direction Y between each pair of
adj acent plane regions 8; bridge-like regions 10 extendi ng
across each of the openings 9 in a direction as indicated by
a doubl e- headed arrow X t o connect opposite edges 18 of each
of the openings 9; and ri singregions 12 ext endi ng upward from
t he edges 18 of the plane regions 8. The rising regions 12
irregularly undulate in the direction Y to form sawmooth
waves.

The fibrous assenbly | ayer 3 is flexible and bonded to
the lower surface of the upper filmlayer 2 in its plane
regions 8 so that the upper surface of the fibrous assenbly
| ayer 3 may be exposed within the openings 9. Wthin the

openings 9, conponent fibers 3A of the assenbly |ayer 3



The fibrous assembly layer 3 is flexible and bonded to the lower surface of the upper film layer 2 in its
plane regions 8 so that the upper surface of the fibrous assembly layer 3 may be exposed within the
openings 9. Within the openings 9, component fibers 3A of the assembly layer 3 -11 1 DECEMBER
2003 partially extend upward linearly or so as to describe circular arcs. THeHOER BiFR 2063 5
comprises a plurality of film strips 5A extending indarallel one to another in the direction Y and
bonded to the lower surface of the fibrous assembly layer 3. In this manner, the lower film layer 5
forms at least a part of the lower surface of the topsheet 1. The fibrous assembly layer 3 has its lower

surface expgsga beyeen, Bach Paih Rk RHIGSE I PEPSYa A b L1 1G58 EXPRSRG, regions,

component fibers 3A of the assembly layer 3 partially extend downward so as to describe straight
lines or circular. arcs. Referring to Figs. 1 and 2, single dot chain lines extending downward from the
edges 18 of the upper film layer 2 show lines for projecting the respective openings 9 upon the lower

surface of the fibrou%.ﬁgsqerga}é(rlay?rl :?n I%%%pf éh%glr%ﬂrg)gé%aalauwg?lfetciy p@frti@llyl L'J]qderlies

each

strips 5H5A extending in parallel one to another in the
direction Y and bonded to the | ower surface of the fibrous
assenbly layer 3. Inthis manner, thelower fil mlayer 5forns
at | east a part of the | ower surface of the topsheet 1. The
fibrous assenbly layer 3hasits | ower surface exposed bet ween
each pair of adjacent fil mstrips 5A, 5Aand, inthese exposed
regi ons, conponent fibers 3Aof the assenbly | ayer 3 partially
extend downward so as to descri be straight |ines or circular
arcs.

Referring to Figs. 1 and 2, single dot chain |ines
ext endi ng dowmward fromthe edges 18 of the upper filmlayer
2 show lines for projecting the respective openings 9 upon
the | ower surface of the fibrous assenbly | ayer 3. Each of
the filmstrips 5A as a whole or partially underlies each
regi on of the fibrous assenbly | ayer 3 defi ned by each of the
openi ngs 9.

Figs. 3 and 4 are sectional views respectively taken
along lines Ill-111 and IV-1Vin Fig. 1.

Referring to Figs. 3 and 4, the upper filmlayer 2 is

made of thernoplastic material, of which the plane regions



region of the fibrous assembly layer 3 defined by each of the openings 9. Figs. 3 and 4 are sectional
views respectively taken along lines IlI-1ll and IV-1V in Fig. 1. Referring to Figs. 3 and 4, the upper film
layer 2 is made of thermoplastic material, of which the plane regions -12 1 DECEMBER 2003 8 have
a thickness of 0.001 - 0.05 mm and a width WI of 0.03 1 mm as measureD HCH#d BERCA00BX between
each pair of adjacent openings 9, 9. Most of the ogEhings 9 has a larger dimension in the direction Y.
Each of the openings 9 preferably has a width W2 of 0.05 - 1 mm and a length corresponding to 1.5
times of the width W2 or larger. The bridge-like regions 10 of the upper plastic film layer 2 are formed

intermitten.tl)giqqtg@éjitaeqtmncﬁ.n&% fod%'w@[regi@n%éoﬁﬂ?léﬂﬁﬁ %[c\-,ﬁrlﬂpﬁd@riggedi_k%regions 10A

having their proximal ends 19A appearing to extend from the plane regions 8 and arc-shaped

bridge-like regi NSk hﬁﬁigggtﬂ@? E(chxitpﬁ\éeagg é%ﬁiizﬂpeﬁr?gtt%éﬁ{ggigrcrﬁratiir}qi%with the

rising regions 12, and plane bridge-like regions 10B are frush wit ane regions 8 (Refer
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dinmension in the direction Y. Each of the openings 9
preferably has a width W of 0.05 ~ 1 mm and a length
corresponding to 1.5 tines of the width W or | arger.

The bridge-like regions 10 of the upper plastic film
|layer 2 are fornmed intermttently in the direction Y. The
bridge-like regions 10 include arc-shaped bridge-Ilike
regi ons 10A havi ng t hei r proxi mal ends 19A appeari ngto extend
fromthe plane regions 8 and arc-shaped bridge-I|ike regions
10A having their proximal ends 19B appearing to extend in
continuity wwth the rising regions 12, and pl ane bridge-1|ike
regi ons 10B which are frush with the plane regions 8 (Refer
alsoto Fig. 1). The bridge-Ilike regions 10 preferably have
a thickness equal to or |l ess than the thickness of the plane
regions 8 and awidth Winthe directionY (Refer to Fig. 3)
of at least 0.001 ~ 2 mm

Alarge majority 12A of therisingregions 12 are forned
by a portion of the upper plasticfilmlayer 2 extendi ng upward
fromedges of the filmlayer 2. The rising regions 12A have
proxi mal ends 16 contiguous to the respective pl ane regi ons

8 and free ends 17 extendi ng upward fromthe proximl ends



regions 8 and a width W3 in the direction Y (Refer to Fig. 3) of at least 0.001 - 2 mm. A large majority
12A of the rising regions 12 are formed by a portion of the upper plastic film layer 2 extending upward
from edges of the film layer 2. The rising regions 12A have proximal ends 16 contiguous to the
respective plane regions 8 and free ends 17 extending upward from thel DECHEIBFR 2003 1
DECEMBER 2003 16. The upper edges 17A of thelBespective free ends 17 undulate along the
respective edges 18. A height of the upper edges 17A as measured from the plane regions 8 varies in
arange of 0 -1 mm. The rising regions 12 include those 12C formed along edges of the bridge-like

regions 10 agg hayiad, sybsantialy eaine fleiplian e irnovegiannd oy (el aisg © Fio- 1

The embodiment in which the upper edges 17A of the' rising regions 12A undulate to form
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12A com_prise_an egular arr ubstan! ially triangular sa _ tooth-like edges 23 ea | |
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of O~1mm The rising regions 12 include those 12C forned
along edges of the bridge-like regions 10 and having
substantially the sane hei ght as therisingregi ons 12A ( Ref er
also to Fig. 1).

The enbodi ment in which the upper edges 17A of the
rising regions 12A undul ate to formsawooth-|ike portions
W Il be described in nore details with reference to Fig. 3.
The rising regions 12A conprise an irregular array of
substantially triangul ar sawm oot h-11 ke edges 23 each defi ned
by a substantially rightward ascendant oblique side 21, a
substantially leftward ascendant oblique side 22 and the
proxi mal end 16 ext endi ng bet ween t hese t wo obl i que si des 21,
22. The rising regions 12C al so may undul ate in the sim | ar
manner to the rising regions 12A. The rising regions 12
conprisingtherisingregions 12A, 12C have a t hi ckness equal
to or less than the thickness of the plane regions 8 so that
the rising regions 12 nmay be snoothly deforned as they cone
incontact with awearer's skin and consequently the topsheet

1 may give the wearer a snooth and soft vel vet touch. While

it wll be difficult to visually recognize the individual



22. The rising regions 12C also may undulate in the similar manner to the rising regions 12A. The
rising regions 12 comprising the rising regions 12A, 12C have a thickness equal to or less than the
thickness of the plane regions 8 so that the rising regions 12 may be smoothly deformed as they
come in contact with a wearer's skin and consequently the topsheet 1 hB¥FGER BERZE®r a smooth
and soft velvet touch. While it will be difficult to visiéHly recognize the individual -14 1 DECEMBER
2003 rising regions 12, a plurality of rising regions 12 as a whole give the upper surface of the
topsheet 1 a fluffy appearance. The rising regions 12 diffusively reflect the light incident thereupon

and thereby eyigte suifnen 8l39e PEGaE 1 they BigsHs SimaTPePRRS plasus i ype.2 including

a plurality of openings 9 preferably has a breathability of 5 - 7 3/cm2sec as measured according

to the presc:'%‘?tlf’é‘ mede]g Anases ngusgial Handardye fll%%%_?ﬁ‘%f‘m%ﬁﬁ%ﬁﬁﬁ%@”ce of 0 -

200 mm as measure rding to t_he_ prescription JIS- - The film IS made_of
T A FU e S Ry ot U, e
t her eupon and t hereby al | evi at e surface gl oss peculiar tothe
plastic film
The upper plastic filmlayer 2 including aplurality
of openings 9 preferably has a breathability of 5 ~ 700
ci/ cnf-sec as nmeasured according to the prescription of
JI S(Japanese Industrial Standards)-L-1096 and a noisture
resistance of 0 ~ 200 mm as neasured according to the
prescription of JIS-L-1092. The filmlayer 2 is made of
material selected froma group consisting of a hydrophobic
t hernopl astic film a hydrophobic thernoplastic fil mtreated
to beconme hydrophilic and an originally hydrophilic plastic
film The filmused as stock material for the |layer 2 may
contain suitable colorant such as titanic oxide or barium
sul fate.

The fibrous assenbly layer 3 is made of naterial
sel ected froma group consisting of thernoplastic synthetic
fi ber, chem cal fiber such as rayon fi ber, a m xture of these
synthetic fi ber and chem cal fiber, and such synthetic fiber
and/or chemcal fiber mxed with cotton fiber and/or pulp

fiber. The fibrous assenbly |layer 3 contains hydrophilic



film. The film used as stock material for the layer 2 may contain suitable colorant such as titanic oxide
or barium sulfate. The fibrous assembly layer 3 is made of material selected from a group consisting
of thermoplastic synthetic fiber, chemical fiber such as rayon fiber, a mixture of these synthetic fiber
and chemical fiber, and such synthetic fiber and/or chemical fiber mixed DIECEMBERIRO08nd/or pulp
fiber. The fibrous assembly layer 3 contains hydreghilic -15 1 DECEMBER 2003 fiber of 5 wt % or
higher, preferably of 10 wt % or higher, more preferably of 20 wt % or higher. More preferably, the
assembly layer 3 comprises a nonwoven fabric having a basis weight of 2 - 50 g/m2, in which the

component flass A mechpnisely ehiaaled apdieat-ssplpdar agnsavaly goredniagether. The

nonwoven fabric containing thermoplastic synthetic fiber or Chemical fiber having a fineness of 0.05

15 deniers may be SEACISCLPN 3019 GRNBISLPO! A il gMENa By fpoint bond

nonwoven fabric, a't _ermal nonwoven fabric such as an _ rough nonwov rifab_rlc, a melt
T T TR e e o 15 M eI B fros

wei ght of 2 ~ 50 g/nf, in which the conponent fibers are
mechani cal |y ent angl ed and heat - seal ed or adhesi vel y bonded
t oget her. The nonwoven fabric containing thernoplastic
synthetic fiber or chem cal fiber having a fineness of 0.05
~ 15 deni ers may be sel ected froma group consi sting of a spun
bond nonwoven fabric, a point bond nonwoven fabric, athernal
bond nonwoven fabric such as an air-through nonwoven fabric,
a mel t bl omn nonwoven fabric and a spun | ace nonwoven fabri c.
In its thickness direction, the fibrous assenbly layer 3
preferably has a breathability of 5 ~ 700 cni/cnf-sec as
measure according to the prescription JIS-L-1096 and a
noi sture resi stance of 0~200 mMmas neasured according to the
prescription JIS-L-1092. Bonding the assenbly | ayer 3tothe
upper filmlayer 2andtothe lower fil mlayer 5 nay be carri ed
out using heat- or supersonic-sealing or suitable adhesive
agent such as hot nelt adhesive agent.

Each of the filmstrips BAform ng the |l ower filmlayer
5 has a thickness of 0.001 ~0.05mM awdth P, of 0.03 ~1.5
mm Each pair of adjacent film strips 5A, 5A define

t her ebet ween a gap havingawi dth P,of 0.03 ~2mm preferably



measure according to the prescription JIS-L-1096 and a moisture resistance of 0200 mm as
measured according to the prescription JIS-L-1092. Bonding the assembly layer 3 to the upper film
layer 2 and to the lower film layer 5 may be carried out using heat- or supersonic-sealing or suitable
adhesive agent such as hot melt adhesive agent. Each of the film strips13250ENBEE2008ver film
layer 5 has a thickness of 0.001 - 0.05 mm, a width6R| of 0.03 - 1.5 mm. Each pair of adjacent film
strips 5A, 5A define therebetween a gap having a width P2 of 0. 03 - 2 mm, preferably -16 1
DECEMBER 2003 of 0.03 - 1 mm. Similarly to each pair of adjacent plane regions 8 in the upper film

layer 2, each,paif _obg'(jiacgntnmm stEPSi9AIN Wetlgwgﬁ m lﬁé(?F 5@ye (?lﬁoa%WFCﬁdaF%eaCh other

via the bridge-like regions extending across the gap left between the adjacent film strips 5A. As will

be appare”tuf@qi: 51 % r?womé?@@?sppmm tg%%ila ?Pe@%%%{i“?e HPPC%'ESIS%% gr2

prqjected upon‘the lower surf_ace of the fibrous asse ly layer 2 are pa_trtlallyo _ _ythe film
e T BESS3 EPA 1 SN SRR 4y R actun o hovno
53Bis partiatllg each other via the bridge-like regions extendi ng across
the gap left between the adjacent filmstrips 5A. As w |
be apparent from Fig. 4, regions 53 corresponding to the
openi ngs 9 of the upper filmlayer 2 projected upon the | oner
surface of the fibrous assenbly | ayer 2 are partially occupied
by the filmstrips 5A. For exanple, a particul ar one 53A of
the regions 53 is occupied by the film strip 5A having
substantially the sane wi dth as t he opening | yi ng above this
filmstrip 5A. Another particular region 53Bis partially
occupi ed by a side edge portion 54 of the filmstrip 5A1ying
i mredi ately beneath the correspondi ng pl ane region 8. The
filmstrips 5A may contain suitabl e col orant such as titanic
oxi de or barium sul fate.

The menstruation pad serves for its purpose with the
upper surface of the core as indi cated by two-dot-chain-1ine
bei ng covered with the topsheet 1 constructed as has been
descri bed above. Wth such nenstruation pad, nenstrual
di scharge flows into the fi brous assenbly | ayer 3 through t he
respecti ve openi ngs 9 of the upper filmlayer 2 and transfers

into the core 56 through the gap defined between each pair



occupied by a side edge portion 54 of the film strip 5A lying immediately beneath the corresponding
plane region 8. The film strips 5A may contain suitable colorant such as titanic oxide or barium
sulfate. The menstruation pad serves for its purpose with the upper surface of the core as indicated by
two-dot-chain-line being covered with the topsheet 1 constructed as hag DETEMEERIZOIZRbove. With
such menstruation pad, menstrual discharge flowdlifto the fibrous assembly layer 3 through the
respective openings 9 of the upper film layer 2 and transfers into the core 56 through the gap defined
between each pair -17 1 DECEMBER 2003 of adjacent film strips 5A of lower film layer 5. In the pad

after its use, fpe Qﬁrj‘%ﬁ’ﬂ( apsprhed: me&strgﬂl glpcmg\ggrstﬁip%bp%@pq tge plane regions 8 of the

upper film layer 2 and the amount staying beneath the film strips 5A of'the lower film layer 5 are

substantially interce Wdtf%nt%(;%d’veﬂ?% 5 eyes by tbg plangJegi efg_ﬁtangfth%\ﬂg‘& fsqéy 5A,

respectively. While the amoun menstrual discharge staying in the tibrous assembly layer 3

e e FLAVAFEL AP Eeat o SRS D e SFET RS e
t he upper fil mlayer 2 and t he anobunt stayi ng beneaththe film
strips 5A of the lower film layer 5 are substantially
intercepted fromthe wearer's eyes by the pl ane regi ons 8 and
the film strips 5A, respectively. Wil e the anount of
menstrual di scharge staying in the fibrous assenbly | ayer 3
bet ween each pair of adjacent plane regions 8, 8 otherw se
m ght be seen t hr ough t he openi ngs 9, such anount of nenstrual
di scharge is effectively intercepted fromthe wearer's eyes
by the rising regions 12 so far as these rising regions 12
take their positions |l eaning i nwardly of the openings 9. In
this manner, a bl ot on the pad due to nenstrual dischargeis
not conspi cuous even after the pad has been used. The rising
regions 12 |l eaning i nwardly of t he openings 9 are exenplarily
illustrated in Fig. 4 as the rising regions 12D.

The wupper surface of such topsheet 1 offers a
confortabl e vel vet touch by the thin and soft rising regions
12 of the upper filmlayer 2. Using the hydrophilic rising
regions 12, it i s possibletoaccel eratetransfer of nenstrual
di scharge to the fibrous assenbly | ayer 3 under acapillarity

action occurring between each pair of adj acent ri singregions



by the rising regions 12 so far as these rising regions 12 take their positions leaning inwardly of the
openings 9. In this manner, a blot on the pad due to menstrual discharge is not conspicuous even
after the pad has been used. The rising regions 12 leaning inwardly of the openings 9 are exemplarily
illustrated in Fig. 4 as the rising regions 12D. The upper surface of suchi@QE0ENM BERIEODA
comfortable velvet touch by the thin and soft risingI@gions 12 of the upper film layer 2. Using the
hydrophilic rising regions 12, it is possible to accelerate transfer of menstrual discharge to the fibrous
assembly layer 3 under a capillarity action occurring between each pair of adjacent rising regions -18

1 DECEMBER 200317 piopadiigedops b of e pageepiopsdhandoshameenepaBogi of ising

regions 12 opposed to each other across the opening 9. The component fibers 3A extending upward

ihrough the (830RcHYs PPBFINASS W PeigiRuessBb dSSEsOB L pime mepRYs the rising

regions_12. igs. 5 ano_l 6 are perspective : led erspectlve views similar to Figs. 1 and_2,
eepechvey i QU A9 STESUERSLIN: MG Berrela i dyrer i

t hrough the respective openings 9 will act upon nenstrual
di scharge in the sane manner as the rising regions 12.

Figs. 5 and 6 are perspecti ve and expl oded perspective
views simlar to Figs. 1 and 2, respectively, but show ng
anot her enbodi nent of this invention. Referringto Fig. 6,
t he upper filmlayer 2, the fibrous assenbly | ayer 3 and t he
lower filmlayer 5 are illustrated to be separated one from
another inthe vertical direction. Wilethe upper filmlayer
2 and the fibrous assenbly | ayer 3 of these three | ayers are
simlar tothe corresponding layers 2, 3inFig. 2, the |l ower
filmlayer 5 has a configuration whichis simlar not tothe
lower filmlayer 5 of Fig. 2 but to the upper filmlayer 2.
Specifically, thelower filmlayer of Figs. 5 and 6 conpri ses
t he pl ane regi ons 8, the openi ngs 59, the bridge-Iike regions
60 and the rising regions 62 extendi ng upward fromt he edges
68 of the respective plane regions 58. Wthinthe respective
openings 9, 59, the conponent fibers 3A of the fibrous
assenbly | ayer 3 extend upward or downward so as to descri be

straight lines or circular arcs.

The topsheet 1is formed by pl aci ng t he upper fil mlayer



another in the vertical direction. While the upper film layer 2 and the fibrous assembly layer 3 of these
three layers are similar to the corresponding layers 2, 3 in Fig. 2, the lower film layer 5 has a
configuration which is similar not to the lower film layer 5 of Fig. 2 but to the upper film layer 2.
Specifically, the lower film layer of Figs. 5 and 6 comprises the plane reyiDESBMBERROVUBYS 59, the
bridge-like regions 60 and the rising regions 62 exi®nding upward from the edges 68 of the
respective plane regions 58. Within the respective openings 9, 59, the component fibers 3A of the
fiborous assembly layer 3 extend upward or downward so as to describe straight lines or circular arcs.

The topsheos 1 i3 Qe DY oLaciag {15 Heer ATyt ot PECEMBEE 2003 2 figys assembly

layer 3 and lower film layer 5 one upon another and bonding them together. The openings 9 of the

ofthe sheet 1T e o B T P et wicns

of _the_ sheet _1. In other words,_t penings espectively : ) _ their
o FATTP P8 OUECROLS CUNG SE M Bieprocon

filmlayer 5 in the thickness direction of the sheet 1. 1In
ot her words, t he openings 9 respectively have their positions
as well as their widths coinciding with the correspondi ng
openings 59 of the lower film layer 5 as viewed in the
direction X. However, this is not necessarily true for the
relative position between the bridge-like regions 10, 60
associated with the openings 9, 59, respectively. Therising
regi ons 62 of thelower fil mlayer 5 conprisethosevertically
extending into the fibrous assenbly layer 3 fromthe edges
68 of the respective pl ane regi ons 58 and t hose ext endi ng from
the edges 68 to |l ean i nwardly of the respective openings 59.

The rising regions 62 are readily wettable with nmenstrual

di scharge and therefore accel erate the anmount of nenstrual

di scharge reaching a |l evel of the rising regions 62 to nove
downward within the fibrous assenbly layer 3 so far as the
rising regions 62 are hydrophilic. Even when the rising
regions 62 are hydrophobic and not readily wettable with
menstrual discharge, the rising regions 62 are effective to
prevent the anount of nenstrual discharge reaching a | evel

bet ween the arrays of rising regions 62, 62 opposed to each



associated with the openings 9, 59, respectively. The rising regions 62 of the lower film layer 5
comprise those vertically extending into the fibrous assembly layer 3 from the edges 68 of the
respective plane regions 58 and those extending from the edges 68 to lean inwardly of the respective
openings 59. The rising regions 62 are readily wettable with menstrual DSEREMEBERI2A0ESefore
accelerate the amount of menstrual discharge reagfing a level of the rising regions 62 to move
downward within the fibrous assembly layer 3 so far as the rising regions 62 are hydrophilic. Even
when the rising regions 62 are hydrophobic and not readily wettable with menstrual discharge, the

rising regiong Gzeare effediive 19 peeverde ameun! SJBRASHEALASCRAIR IeaaR feyel between
the arrays of rising regions 62, 62 opposed to each -20 1 DECEMBER 2003 other across the

associated qpenEIgpY | OHgggﬁé‘dP}% el iegy;%@%“@ rging reﬂéo”ésiS%sAuﬁ f",re§ﬂkh°*“°h

hydrophobic rising regions SO accelerate t unt of menstrual arge reaching a level of

the napkin "hw{héﬁ{%ie ¥ tPF@g@Qi%%Sg?%B%”@ea?%” Bl HISHRNG [ URRR AE Bfending to

lean inwardly © nings 5 ctive to intercept the amount of menstrual discharge

absorbed by e core, 2P aRddying ipmedialely B2 Ml of the napkin in the

vicinity of the openings 59 to nove downward. The rising
regions 62 extending to | ean i nwardly of the openings 59 are
effective to intercept the anobunt of nenstrual discharge
absorbed by the core 56 and lying inmediately beneath the
respective openings 59 from the wearer's eyes. The
bridge-like regions 60 function in the simlar manner.
Figs. 7 and 8 are views simlar to Figs. 5 and 6 but
showi ng still another enbodinent of this invention. This
enbodiment is simlar to the enbodinment of Figs. 5 and 6 in
that the topsheet 1 conprises the upper filmlayer 2, the
fibrous assenbly | ayer 3 and the lower filmlayer 5 all being
simlar to those of Figs. 5 and 6. Wiile the respective
openings 9 substantially coincide with the correspondi ng
openings 59 inthe w dths as well as the positions as neasured
and viewed in the direction X, this is not necessarily true
for the positions as well as the widths of the bridge-like
regions 10 and 60 as vi ewed and neasured in the direction Y.
The upper and | ower fil mlayers 2, 5 are provi ded al ong their

edges 18, 68 with the rising regions 12, 62, respectively.



respective openings 59 from the wearer's eyes. The bridge-like regions 60 function in the similar
manner. Figs. 7 and 8 are views similar to Figs. 5 and 6 but showing still another embodiment of this
invention. This embodiment is similar to the embodiment of Figs. 5 and 6 in that the topsheet 1
comprises the upper film layer 2, the fibrous assembly layer 3 and the |oveErGiin BB 2008 being
similar to those of Figs. 5 and 6. While the respect®E- openings 9 substantially coincide with the
corresponding openings 59 in the widths as well as the positions as measured and viewed in the
direction X, this is not necessarily true for the positions as well as the widths of the bridge-like regions

10 and 60 agyiewsdangmeaguigdiin {he dgectiony, iThe ynretand lowerfiimylayps 4,p are
provided along their edges 18; 68 with the rising redgions 12, 62, respectively. -21 1 DECEMBER 2003

The risng regis: Q2 Cras It an i Tanageeons 1o G2A gl Sendppuard, and

second and foutth rising regions 12B, 62B extendi ownward. The rising regions 12A, 12B, 62A,

62B ise t ical tegd F h tendi leapn.i dly of th
openings 9 &S T e GELr it Pelor S Ae SR W SNERACH by el hSmategions 12A

and regions 12A, 12B, 62A, 62B conprise those vertically

ext endi ng up- or downwar d and t hose extendingtol eaninwardly
of the openings 9 or 59. In the upper filmlayer 2, the
openi ngs 9A surrounded by the first rising regions 12A and
the openings 9B are formed alternately in the direction X
In the direction Y, the openi ngs 9A surrounded by the first
rising regions 12A are connected by the bridge-Ilike regions
10 and t he openi ngs 9B surrounded by t he second ri si ng regi ons
12B al so are connected by the bridge-like regions 10. In the
|l ower filmlayer 3, the openings 59A surrounded by the third
ri sing regions and t he openi ngs 59B surrounded by the fourth
rising regions 62B are fornmed alternately in the direction
X. Inthe directionY, the openings 59A are connected by t he
bridge-1i ke regi ons 60 and t he openi ngs 59B al so ar e connect ed
by the bridge-like regions 60.

Though not illustrated, each pair of opposed edges 18,
18 with the opening 9 therebetween are fornmed al ong one of
these edges with the first rising regions 12A and al ong t he
other edge with the second rising regions 12B. Simlarly,

each pair of opposed edges 68, 68 with the opening 59 are



the openings 9B are formed alternately in the direction X. In the direction Y, the openings 9A
surrounded by the first rising regions 12A are connected by the bridge-like regions 10 and the
openings 9B surrounded by the second rising regions 12B also are connected by the bridge-like
regions 10. In the lower film layer 3, the openings 59A surrounded by tHeDBEGEVSER @dns and the
openings 59B surrounded by the fourth rising regi@@s 62B are formed alternately in the direction X. In
the direction Y, the openings 59A are connected by the bridge-like regions 60 and the openings 59B
also are connected by the bridge-like regions 60. Though not illustrated, each pair of opposed edges

18, 18 with jhs; openinach ierebeivaanaie formed ang one Qb Lse eRgeRYIR isofist rising

regions 12A and along the “other edge with the Second rising regions 12B. Simifarly,” each pair of

opposed ed%%Gﬁn%Sé{Y‘@ﬁEjeﬂPeerB@ %Paagg% 2\l EQWBF&??WF?@‘?%%%@%}%N these

edges with the second risingregions 1 ong the other edge with the rIsing regions 62B.
With the me ation pad using the topsheet 1 according to the embodiment shown by Figs. 7 and 8,
the first rising regions 12A of the upper film layer 2 give the topsheet

Wth the nmenstruation pad using the topsheet 1
according to t he enbodi nent shown by Figs. 7 and 8, the first
risingregions 12A of the upper fil mlayer 2 give the t opsheet
1 a confortabl e touch and accel erate t he anount of nenstrual
di scharge reachi ng t he respecti ve openi ngs 9 t o nove downwar d.
The second rising regions 12B al so accel erate the anount of
menst rual di scharge to nove downward si nce the second ri sing
regions 12B extend into the fibrous assenbly |layer 3. The
thirdrisingregions 62Aof the lower filmlayer 5 accel erate
t he anount of nenstrual reaching the fibrous assenbly | ayer
3 to nove downward and the fourth rising regions 62B
accel erate t he anmount of nmenstrual di schargeto noveintothe
core 56 since the rising regions 62B are in contact with the
core 56. The conponent fi bers 3Aof the fibrous assenbly | ayer
3wl functionin the manner simlar to the manner in which
the fourth rising regions 62B so far as t he conponent fibers
3A are hydrophilic and extend downward fromt he openi ngs 59.
O thefirst ~fourthrisingregions 12A, 12B, 62A, 62B, t hose
extending to |l ean inwardly of the openings 9 or 59 serve to

i ntercept the anount of nenstrual di scharge absorbed by the



1 a comfortable touch and accelerate the amount of menstrual discharge reaching the respective
openings 9 to move downward. The second rising regions 12B also accelerate the amount of
menstrual discharge to move downward since the second rising regions 12B extend into the fibrous
assembly layer 3. The third rising regions 62A of the lower film layer 5 dcOEIEE#BER 2008unt of
menstrual reaching the fibrous assembly layer 3+t@3nrove downward and the fourth rising regions 62B
accelerate the amount of menstrual discharge to move into the core 56 since the rising regions 62B
are in contact with the core 56. The component fibers 3A of the fibrous assembly layer 3 will function

in the mannerimilgeto thg manRen 8 Ayhich Sthg);@érth rising regions 62B so far as the component
fibers 3A are hydrophilic and extend downward ffom the openings 59. Of the first - fourth rising

[ 12A, 12B, 62A, 62B,th ' I [ H@{ Iy of th nl'&g t
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Fig. 9, first %Qgﬁe%nfj%e?%ﬁgﬁ’e]eqz 8fFigs. 1 and 2. Fromthe left hand as

viewed in Fig. 9, first and second webs 101, 102 are

continuously fed. The second web 102 conprises a web of
fibrous assenbly intended to formthe fibrous assenbly | ayer
3. The first web 101 i ntended to formthe upper plastic film
| ayer 2 conprises a thernoplastic filmfed froman extruder
121 sothat thefirst web 101 inits thermally softened state
may be pl aced upon t he second web 102. These first and second
webs 101, 102 pl aced upon each ot her are fed toget her bet ween
a pair of pressure rolls 173, 173 adapted to bond these two
webs 101, 102 to each other and thereby to form first a
conposite web 104.

The first conposite web 104 is then transferred to a
first treating zone 122 in which the upper surface 101A of
the first web 101 constituting the first conposite web 104
is subjected to high pressure columar water streans ej ected
froman array 123A of nozzles arranged at a predeterm ned
pitch transversely of the first conposite web 104. The first
web 101 is ruptured along its locations at which the high

pressure columar water streans directly hit the first



continuously fed. The second web 102 comprises a web of fibrous assembly intended to form the
fibrous assembly layer 3. The first web 101 intended to form the upper plastic film layer 2 comprises
a thermoplastic film fed from an extruder 121 so that the first web 101 in its thermally softened state
may be placed upon the second web 102. These first and second websl TOECEN2REERC2O0OGpON each
other are fed together between a pair of pressure 2dlls 173, 173 adapted to bond these two webs
101, 102 to each other and thereby to form first a composite web 104. The first composite web 104 is
then transferred to a first treating zone 122 in which the upper surface 101A of the first web 101

constituting s fgeqrangeite e 1043 sublertacto bigh pressyrsgplurmier walgy sagams ejected

from an array 123A of nozzles arranged at a predetefmined pitch transversely of the first composite

web 104. Thefir té"’Hﬁephj'r]g‘tsh i2F4tr prre%@Rf‘%fg O'gﬁ?té‘?ﬂﬁ ?@"ﬁhﬁ t%@iﬁ'hé”&??‘ér@ﬁ%%m”ar water

streams directly _ itt _ DEQ MBE _ 3 composite web 4_. Cor_lsequer_lty, t_he first V\_/eb
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fed) and arranged i n paral |l el one to another transversely of
the first conposite web 104. In this manner, a second
conposite web 106 is obtained. Under the effect of the
col umar water streans, the conmponent fibers nay sonetines
partially project dowmnward fromthe | ower surface 102B of t he
second web 102 so as to describe straight Iines or circular
arcs. It should be understood that the first treating zone
122 may be provided with, in addition to the array 123A of
nozzl es, second andthirdarrays 123B, 123Cof nozzl es adapt ed
to inject the columar water streans in order to fromsaid
plurality of openings. The nozzle arrays 123A, 123B, 123C
are preferably arranged so that the individual nozzlesinthe
respective arrays as viewed transversely of the first
conposite web 104 may occupy positions substantially aligned
one wi t h anot her and traces of the hi gh pressure water streans
may coi ncide one with another. The first treating zone 122
is provided as its lower part with a suction nechani sm 124
adapted to such an excessive anount of water having treated

the first conposite web 104.

The second conposite web 106 is then transferred to a



the first composite web 104. In this manner, a second composite web 106 is obtained. Under the
effect of the columnar water streams, the component fibers may sometimes partially project
downward from the lower surface 102B of the second web 102 so as to describe straight lines or
circular arcs. It should be understood that the first treating zone 122 mayDFECHEMBERI200B, in addition
to the array 123A of nozzles, second and third arags 123B, 123C of nozzles adapted to inject the
columnar water streams in order to from said plurality of openings. The nozzle arrays 123A, 123B,
123C are preferably arranged so that the individual nozzles in the respective arrays as viewed

ransversely 4B 13\ CAMPRES MRD 194 BRYOFEHRY RPEHOASTRSAT )V alopise ppe with

another and traces of the ressure water streams may coincide one with another. The first

treating ZO”%F?élyié Rroyjleqd sodls AN Bt%gP!Y'EBE?g?Lf%iP_Hg”ﬁeﬁlauW%{PiW cﬁdﬂ%tfﬁ'lt%“h an

excessive amount of water having tre irst composit 104. Thesecond composite web

106 s then USIHIR 9 PaRSPECEMBER 03 seR (5ARgZeRe AZP REYidgin & pluraliy

of nozzle arrays each comprising a pluralit nozzles arranged transversely of
the second Csolﬁ‘&'?‘i’%‘ﬁ WE’?&%% %’Pﬁ'f‘zs. Inthe second treating zone 126, high

pressure col umar water streans are ejected fromthe nozzle
arrays agai nst the | ower surface 102B of the second web 102
maki ng a part of the second conposite web 106. The portions
of the first web 101 havi ng been shot t hrough by t he col umar
water streans in the first treating zone 122 are now turned
reversely by the columar water streans, i.e., fromthe | ower
surface 101B toward t he upper surface 101A of the first web
10l1toformathirdconpositeweb 107. Inthisthirdconposite
web 107, the conponent fibers of the second web 102 partially
project upward fromthis second web 102 under the effect of
t he col um€mar water streans so as to describe straight Iines
or circular arcs. It is not essential that the traces forned
by t he col umar water streans i njected fromthe nozzl e arrays
127A, 127B, 127C should coincide with the traces fornmed by
the columar water streans injected fromthe nozzle arrays
123A, 123B, 123Cin the first treating zone 122. However,
the steps of rupturingthe first web 101 and reversel y turning
the portions of the first web 101 havi ng been shot through

by t he col umar water streansinthe first and secondtreating



suction mechanism 128. In the second treating zone 126, high pressure columnar water streams are
ejected from the nozzle arrays against the lower surface 102B of the second web 102 making a part
of the second composite web 106. The portions of the first web 101 having been shot through by the
columnar water streams in the first treating zone 122 are now turned revieEeBNbER200BIMNar water
streams, i . e ., from the lower surface 101B towapé the upper surface 101A of the first web 101 to
form a third composite web 107. In this third composite web 107, the component fibers of the second
web 102 partially project upward from this second web 102 under the effect of the columnar water

streams o as,foudesgyipp SHBiALINeS X GHEHIAEA'SS 41AEOt PRenial aline gcasformed by

the columnar water streams injected from the nozzle arrays 127A, 127B, 127C shodld coincide with

the traces fopped, by r%é?‘?lggly”l’é%%w@t‘%t%ﬂ@amﬁ i?jﬁﬁt%ff%“ethﬁrr}ﬁ’f ;g%&lﬁecm& 123C

in the first treating zo . However, the steps of rupturing the first 1 and reversely turning

b s o e 8 P AR S L vl Pl s st e
nozzle arrays 123A Je%z‘%@”&’rt{??ﬁ‘&zz'g %rlr%xsa}ﬁ@-&ﬁﬁ. Imstrips 105 forned
by a second extruder 132 are fed al ong the direction i n which
the third conposite web 107 travels and bonded to the rear
surface 102B of the second web 102 so that the filmstrips
105 extend in parallel one to another. The filmstrips 105
are preferably bonded i nmmediately after they are forned by
t he second extruder 132, i.e., in their softened state, to
t he second web 102 under pressure. |In the third conposite
web 107, the filmstrips 105 are bonded to the rear surface
102B of the second web 102 sothat the fil mstrips 105 at | east
partially lie wthin the openings fornmed in the first web.
A fourth conposite web 108 obtained in this manner is taken
upinthe formof aroll and eventually cut in an appropriate
size to use it as the topsheet 1 of Fig. 1
In the fourth conposite web 108, the openings forned
inthe first web 101 are destined to define the openings 9
of the topsheet 1 and the portions of the first web 101 shot
t hrough by t he col umar water streans are destined to define
the rising regions 12. The portions of the first web 101

having resisted against the columar water streans are



After the third composite web 107 has been subjected to a step of drying, a plurality of film strips 105
formed by a second extruder 132 are fed along the direction in which the third composite web 107
travels and bonded to the rear surface 102B of the second web 102 so that the film strips 105 extend
in parallel one to another. The film strips 105 are preferably bonded imm&#faEM BEES 2088 are formed
by the second extruder 132, i.e., in their softened 8%te, to the second web 102 under pressure. In the
third composite web 107, the film strips 105 are bonded to the rear surface 102B of the second web
102 so that the film strips 105 at least partially lie within the openings formed in the first web. A fourth

composite wgbch%ahfaingd i fineanier isdaie. n iedhe farmAka gl andigyenialipcutin an

appropriate size to use it as the topsheet 1 of Fig.”1. In the fourth composite web 108, the openings

formed in theyfrspweb g detineldg deingdhe perings 8. ineitpnshesdh agd dpe portons of
the first web 101 shot through by the columnar water streams are destined to define the rising
regions 12. q%plgré@gg@étth%ﬁrst web 101 having resisted against the columnar water streams are

-27 1 DECE destined to define the bridge-like regions 10. The film

Referring to Fig. 9, each of the nozzles in the arrays
123A ~ 123C and 127A ~ 127C preferably has a di aneter of 50
~ 150 em the nozzles in each array are arranged transversely
of the first web 101 preferably at a pitch of 0.2 ~2 mm a
wat er pressure is preferably adjusted in a range of 30 ~ 200
kg/ cnf and a suction pressureis preferably adjustedinarange
of 200 ~ 1000 mmH,O Inthe first and second treati ng zones
122, 126, the web to be treated i s pl aced on supporting neans
such as a nesh screen and conveyed in a desired direction.
The first web 101 and t he second web 102 as wel | as t he second
web 102 and the filmstrips 105 are fed at a roomtenperature
and respectively bonded together by heat-seal ed together
between a pair of heated rolls or by use of adhesive agent
such as hot nelt adhesive agent.

The first web 101, the second web 102 andthe fil mstri ps
105 may be treated, if desired, to nake themhydrophilic at
any step of the process for maki ng the topsheet according to
this invention. Formation of the openings by the high
pressure columar water streans is facilitated by using the

first web 101 uniaxially stretched along the direction in



strips 105 are destined to define the lower film layer 5 of the topsheet 1. Referring to Fig. 9, each of
the nozzles in the arrays 123A - 123C and 127A - 127C preferably has a diameter of 50 150 m, the
nozzles in each array are arranged transversely of the first web 101 preferably at a pitch of 0.2 - 2 mm,
a water pressure is preferably adjusted in a range of 30 - 200 kg/cmz dhD BCGEItRBRROSSUre IS
preferably adjusted in a range of 200 - 1000 mm-280. In the first and second treating zones 122, 126,
the web to be treated is placed on supporting means such as a mesh screen and conveyed in a
desired direction. The first web 101 and the second web 102 as well as the second web 102 and the

fim strips 1Qgarerfefl i opiope tefRerayye; and geppectivelvhqdediagetss by ieat ealed

together between a pair of heate s or by use of adhesive agent such as hot melt adhesive agent.

The first weh {1, Wggqeongigke #8?&%‘@ :ﬁg}{%‘“ﬂst R fﬂﬁé’s‘%e geaipddhdesipdygo make

them hydrophlllc at any step of the process ing the topsheet according to this mven_tion.
e e S e A ead g ey e
2 ~ 50 g/ nf.

Inthe process schematicallyillustrated by Fig. 9, the
first treating zone 122 may be elimnated and the first
conposite web 104 nay be subjected to the high pressure
columar water streanms only in the second treating zone 126
to nmake the topsheet 1. However, such a process may result
inthe first web 101 having rel atively narrow openi ngs and
relatively many bridge-Iike regi ons since the col umar water
streans do not directly act upon the first web 101.

Fig. 10isadiagramsimlar toFig. 9 but schematically
illustrating anot her enbodi nent of the process suitable for
maki ng the topsheet 1 of Figs. 5, 6 as well as the topsheet
1 of Figs. 7, 8  According to this process, the first web
101 inthe formof plastic filmin softened state i nmedi ately
after fed fromthe first extruder 121 i s bonded to t he upper
surface 102A of the second web 102 in the form of fibrous
assenbly, on one hand, and the third web 103 in the form of
plastic filmin softened state i medi ately after fed froma
third extruder 113 is bonded to the | ower surface 102B of the

second web 102, on the other hand. The third web 103 is



which the first web 101 is fed. The first web 101 and the film strips 105 preferably have a thickness of
0.001 - 0.05 mm and the second web 102 preferably has a basis weight of 2 - 50 g/m2. In the
process schematically illustrated by Fig. 9, the first treating zone 122 may be eliminated and the first
composite web 104 may be subjected to the high pressure columnar watBEIEMBER2NOB the second
treating zone 126 to make the topsheet 1. Howeve@9 such a process may result in the first web 101
having relatively narrow openings and relatively many bridge-like regions since the columnar water
streams do not directly act upon the first web 101. Fig. 10 is a diagram similar to Fig. 9 but

schematicallyelisiaing anciaes fEDodimerbgEe fracesscsLiippif ioe apkiac e tppgheet L of
Figs. 5, 6 as well as the topsheet 1 of Figs. 7, 8. According to this process, the first web 101 in the

form of plastjc, nghﬁe%oﬁfned |s;ptgﬁmg1eéigq§ﬁb{1 aftgr fpplff &%@ei uden,13lip handed to the

upper surface of the second web 1 e form of f| rous assembly, on one hand, and the

third web 108 rgéh% 4m H:ga§ ;cf 1{ (@ é’b?rﬁ]%%qe[deSQ% Tbg}ecgagely ]‘Ste]r (?cgf[ro . he g].extruder

113 is bonde to the ower surfac e secon on t other ha ird web

103 1is -29 treated by the high pressure columar water streans ejected

fromthe nozzl e arrays 123A, 123B, 123Cinthe first treating
zone 122. As aresult, asixth conposite web 132 i s obt ai ned,
inwhichthe first and web 101 and the third web 103 bot h nade
of aplasticfilmarefornedwithaplurality of plane regions
and a plurality of openings both extending in the machine
direction. The sixth conposite web 132 may be taken up in
the formof aroll as indicated by imaginary |ines. The sixth
conposite web 132 taken up in this manner has, in addition
to the plane regions and the openings, the rising regions
extendi ng fromt he edges of the planeregionsinthedirection
of the water streans and the bridge-1like regions extending
across the respective openings all forned in the first and
third webs 101, 103. Such sixth conposite web 132 i s useful
as the topsheet 1 of Figs. 5 and 6, in which the first web
101, the openings, the rising regions and the bridge-Iike
regions fornmed in the first web 101 are destined to define
the lower fil mlayer 5, the openings 59 and the risingregions
62 of the topsheet 1, respectively. The third web 103, the

openings, the rising regions and the bridge-like regions



1 DECEMBER 2003 destined to define the lower plastic film layer 5 of the topsheet 1. In this manner,
a fifth composite web 131 is obtained. The fifth composite web 131 has its first web 101 treated by
the high pressure columnar water streams ejected from the nozzle arrays 123A, 123B, 123C in the
first treating zone 122. As a result, a sixth composite web 132 is obtainéd)HCEMBERROBt and web
101 and the third web 103 both made of a plastic 8On are formed with a plurality of plane regions and
a plurality of openings both extending in the machine direction. The sixth composite web 132 may be
taken up in the form of a roll as indicated by imaginary lines. The sixth composite web 132 taken up

in this mannep s, afdifien . @i Pa RIS TRaoRs ANk SRENINGS o TRNg FroigpResxtending

from the edges of the plane regions in the direction of the water streams and the bridge-like regions

extending @@%tp§§g§p%ti%ﬁ?§§$ ﬂt{!} goré‘r)eq Hbﬂ}el férphgrr:%v %ﬁérhg#:t&z%%vt%ﬂ?%fuch sixth

composite web 132 is'useful’ as't eet 1 of Figs. 5and 6 101, the

e R P i TR IS s ey e o

respectively. g BiEhyel B3 e PPENRIe 0 AF MALIT AU’ A NGyjdoet kg eaigns
downward fromthe openings 59. The third web 103 preferably
is made of filmhaving a thickness of 0.001 ~ 0.05 nm

It is also possible to convey the sixth conposite web

132 to the second treating zone 126 i nstead of taking up in
t he manner as has been described above. In this case, the
si xth conposite web 132 has its third web 103 is subjected
to the high pressure col umar water streans ejected fromthe
nozzl e arrays 127A, 127B, 127C in the second treating zone
126 t o obtai n a sevent h conposite web 133. A di stance bet ween
each pair of adjacent nozzles inthe respective nozzl e arrays
127A, 127B, 127C each arranged transversely of the sixth
conposite web 132 i s preferably dinmensioned to be twofold or
integral-fold larger than the correspondi ng di stance in the
first treating zone 122 and sone of the nozzles in the second
treating zone 126 are preferably positioned to substantially
coincide with sone of the nozzles inthe first treating zone
122. By arranging the nozzles in the second treating zone

126, sone of the openings in the sixth conposite web 132

arranged transversely of this conposite web 132 wll be



-30 1 DECEMBER 2003 formed in the third web 103 are destined to define the upper film layer 2, the
openings 9, the rising regions 12 and the bridge-like regions 10 formed in said third web 103. The
component fibers of the second web 102 may project up- or downward from the openings 59. The
third web 103 preferably is made of film having a thickness of 0.001 - 0 DBBECEMBERI20030ssible to
convey the sixth composite web 132 to the seconr@ireating zone 126 instead of taking up in the
manner as has been described above. In this case, the sixth composite web 132 has its third web 103
is subjected to the high pressure columnar water streams ejected from the nozzle arrays 127A, 127B,

127C in the seconcigeatan #qnes HR64e QBRI # SEYERY SOMBIHE Weln 137 4idisianes between

each pair of adjacent nozzles In the respective nozzle arrays 127A, 127B, 127C each arranged

transversely (f thg sixth, %?'F‘B(%?ié%"‘be&e ﬁ@s‘?re{%@w Qirﬁ??iz%a?%ﬁ% b&f“"(ﬂ%:q pr dptegral-fold

larger than the corresponding distance in t Irst treating zon€ 122 and some of the nozzles in the

second ”eagﬂg Zt%erjc??gzbf‘sé’iﬁffa%foﬁtieo'?eeq/té’r%;&i:}f?‘iﬂ'We ORFIIRWIERQPR S the nozzles

in the first treating zone y arranging the nozzles i second treating zone , some of the

openings in %etseigtlg??rgg%it?gv?l? &ng romthe third web 103 toward the first

web 101. At the sanme tinme, the conponent fibers of the second
web 102 may proj ect upward fromt he openi ngs. I nthe openings
not treated in the second treating zone 126, the rising
regions remain to be oriented as in the sixth conposite web
132. O the seventh conposite web 133, the first web 101 may
be used as the upper filmlayer 2 of the topsheet 1 or the
third web 103 nay be used as the upper filmlayer 2.

It shoul d be understood that the second treating zone
126 may i nclude, in additionto the nozzle arrays 127A, 127B,
127Cadaptedtoreversetheorientationof therisingregions,
nozzl e arrays adapted to formthe third web 103 and/or the
first web 101 wi t h new openi ngs, newri si ng regi ons ext endi ng
al ong these openi ngs and new bridge-1like regi ons extendi ng
across these respective openings.

The [|iquid-pervious topsheet according to this
invention enables the core soiled with body fluids to be
i ntercepted froma wearer eyes because t he surface of the core
isdirectly or indirectly covered wwth the plastic fil mover

a large area thereof. 1In this novel topsheet, the fibrous



arranged transversely of this composite web 132 will be -31 1 DECEMBER 2003 treated again in the
second treating zone 126. In the vicinity of these retreated openings, the rising regions of the first and
third webs 101, 103 are reversely turned by the columnar water streams to rise from the third web 103
toward the first web 101. At the same time, the component fibers of thelsB&TEMBERZID3nay project
upward from the openings. In the openings not tre32ed in the second treating zone 126, the rising
regions remain to be oriented as in the sixth composite web 132. Of the seventh composite web 133,
the first web 101 may be used as the upper film layer 2 of the topsheet 1 or the third web 103 may be

used as the yggenfimiaxes2 f shaskhe uersinRd thep feseeqidbyraling gang, 1pdnay include,

in addition to the nozzle arrays 127A, 127B, 127C adapted to reverse the orientation of the rising

regions, noggle SRS AURRISYIDIANY 105 KV WERORARAEr o Jrs e ey openings

new rising r gions extc_andlng ong these openings and new brl_ e regions extending across
Sollod with S0y e B o ohiaa e el s e c B, B R = =
a confortabl e vel vet touch. Wen both the upper fil mand t he
lower filmare formed with a plurality of rising regions, in
addition to the confortable velvet touch, these rising
regi ons accel erat e body fl ui ds t o nove downwar d f romt he upper

surface of the topsheet toward t he | ower surface thereof and

from t he t opsheet toward t he core.



is directly or indirectly covered with the plastic film over a large area thereof. In this novel topsheet,
the fibrous -32 1 DECEMBER 2003 assembly has its upper and lower surface provided with the
plastic film bonded thereto wherein the upper film is formed with a plurality of rising regions extending
upward to give a comfortable velvet touch. When both the upper film and bECEMBHR2@08 formed
with a plurality of rising regions, in addition to the @mfortable velvet touch, these rising regions
accelerate body fluids to move downward from the upper surface of the topsheet toward the lower
surface thereof and from the topsheet toward the core. -33 WHAT IS CLAIMED IS: | DECEMBER
2003 1. A liguid-peryio Séﬂli\{tﬁ) sheet for a disposable absorbent article comprising a first plastic film
layer (2) fo%whé)ér?uﬁ? [Siée f said topsheet (1) , a second plastic film layer (5) forming a lower
surface of said topsheet (1) and a fibrous assembly (3) layer disposed between said first and second
plastic film layers (2), (5) and bonded to said first and second plastic film layers (2), (5), wherein: said

first plastic film layer (2) includes a plurality )
1. | i quid-pervious (1) topsheet for a disposable

absorbent article conprising a first plastic filmlayer (2)
form ng an upper surface of saidtopsheet (1), asecond plastic
filmlayer (5) form ng al ower surface of saidtopsheet (1) and
a fibrous assenbly (3) | ayer di sposed between said first and
second plastic filmlayers (2), (5) and bonded to said first
and second plastic filmlayers (2), (5), wherein:

said first plastic filmlayer (2) includes a plurality
of first planeregi ons (8) spaced one fromanot her and ext endi ng
in parallel one to another in one direction and said second
plastic filmlayer (5) includes a plurality of second pl ane
regi ons (58) spaced one fromanot her and extendi ng i n parall el
one to anot her in sai d one direction wherein each of saidfirst
and second pl ane regions (8), (58) has a thickness of 0.001 ~
0.05 mmand a wdth of 0.03 ~ 1 nmand wherein, of each pair
of saidfirst plane regions (8) adjacent to each ot her and each
pai r of said second pl ane regi ons (58) adj acent to each ot her,
at | east each pair of said first plane regions (8) adjacent to
each other are connected with each other by a plurality of
bridge-1i ke regi ons (10) extendi ng bet ween sai d pl ane regi ons

(8) adjacent to each other;



of first plane regions (8) spaced one from another and extending in parallel one to another in one
direction and said second plastic film layer (5) includes a plurality of second plane regions (58)
spaced one from another and extending in parallel one to another in said one direction wherein each
of said first and second plane regions (8), (58) has a thickness of 0.001 1 DE&EBEMB&RI2ZD0Eth of 0.03
- 1 mm and wherein, of each pair of said first plan84egions (8) adjacent to each other and each pair
of said second plane regions (58) adjacent to each other, at least each pair of said first plane regions
(8) adjacent to each other are connected with each other by a plurality of bridge-like regions (10)
extending between said plane regions é8éadjac nt to each other; -34 'PLODnECE)iMBER 2003 of said first
and second plane r& i(ﬁ‘% (g(f '(5 t,a?cri ast First Féln%r}%di&% &BSat(eS &P I’oﬁé éo%%%t(w) thereof
with first rising regions (12A) extending upward from an upper surface of said first plane regions (8) in

an irregular drfay} & AMRGARIARNFiIdrHuR! Bobft: "Bl AeLb8ue5198 il al BE [ YaMial? underlies

regions of said fibrous assembly layer (3) defined between each pair of said first plane regions (8)
adjacent tofe'a%ﬁtotﬂér,sérﬁ'@ regions (12A) extending upward from an upper

surface of said first plane regions (8) in an irregular array
of substantially triangular tooth;

sai d second plastic filmlayer (5) partially underlies
regi ons of saidfibrous assenbly | ayer (3) defi ned bet ween each
pair of said first plane regions (8) adjacent to each other;
and

said fibrous assenbly | ayer (3) i s bonded bet ween a | ower
surface of said first plane regions (8) and an upper surface
of sai d second pl ane regi ons (58), and contai ns of hydrophilic

fiber of 5w % or higher.

2. The t opsheet (1) accordingto C aiml, whereinsaidfirst
plastic filmlayer (2) includes, inadditiontothe first plane
regions (8) formedwith saidfirst risingregions (12A), first
pl ane regi ons (8) forned al ong edges t hereof with second ri sing
regi ons (12B) extendi ng downward froman upper surface t hereof
toward a lower surface thereof in an irregular array of
substantially triangul ar tooth.

3. The topsheet (1) according to Caim 1, wherein said

second plastic filmlayer (5) is formed al ong the edges (68)



said fibrous assembly layer (3) is bonded between a lower surface of said first plane regions (8) and
an upper surface of said second plane regions (58), and contains of hydrophilic fiber of 5 wt % or
higher. 2. The topsheet (1) according to Claim 1, wherein said first plastic film layer (2) includes, in
addition to the first plane regions (8) formed with said first rising regions JI2RCEMBERI20@3regions (8)
formed along edges thereof with second rising regéns (12B) extending downward from an upper
surface thereof toward a lower surface thereof in an irregular array of substantially triangular tooth. 3.
The topsheet (1) according to Claim 1, wherein said second plastic film layer (5) is formed along the
edges (68) -35 1 DECEMBER 2003 of said.secon@ lane regions. (58) with third or fourth rising
regions (628, (3] SREATHGAIGRS A SUTaS et kot APl utacd Heho or from
the upper surface toward _a lower surface thereof in an irregular array of substantially triangular tooth.
4. The topsh&8! @) 2ct8%tHg to EBh £XHRIEINGid HAr dr kQWRT riSHEr8G®Bns (85 &P1(62B) of
said second plane regions (58) underlie the regions of said fibrous assembly layer (3) defined

between edcﬂ"}ﬁiildo?@ali'(ﬂ’ﬂ%rt @gﬁg@g@&@er eof or fromthe upper surfacetoward

alower surface thereof inanirregular array of substantially

triangul ar tooth.

4. The t opsheet (1) accordingto Caim3, whereinsaidthird
or fourth rising regions (62A), (62B) of said second plane
regions (58) underlie the regions of said fibrous assenbly
| ayer (3) defined between each pair of saidfirst planeregions

(8) adjacent to each other.

5. The t opsheet (1) accordingto T aiml, whereinsaidfirst
and second pl ane regi ons (8), (58) are hydrophilic at | east in
vicinity of said rising regions (12A), (12B), (62A), (62B)

t her eof .

6. The topsheet (1) according to Caim 1, wherein said
second rising regions (12B) of said first plane regions (8) or
said third rising regions (62A) of said second pl ane regions
(58) extend into fiber interstices of said fibrous assenbly

| ayer (3).



(8) adjacent to each other. 5. The topsheet (1) according to Claim 1, wherein said first and second
plane regions (8), (58) are hydrophilic at least in vicinity of said rising regions (12A), (12B), (62A),
(62B) thereof. 6. The topsheet (1) according to Claim 1, wherein said second rising regions (12B) of
said first plane regions (8) or said third rising regions (62A) of said secoddQH@EMBERED0S8) extend
into fiber interstices of said fibrous assembly layer3@). -36 1 DECEMBER 2003 7. The topsheet (1)
according to Claim 2, wherein said second rising regions (12B) of said first plane regions (8) extend
to lean toward said first plane regions (8) adjacent to each other. 8. The topsheet (1) according to

Claim 3, wherein thg first. and second plane region %,(58) have positions thereof substgntially
e in aliickneL0Bird AT Aperich ! B0 ThO kbR (8 ARG To ERih 5.
wherein, in said thickness direction of said topsheet (1) , the edges (68) of said second plane regions

(58) formed®\RRt S8 fodiHAFislrit? rOGBns 1628) A béméatnthé etighs ¢ JreliPhst bithe

extend to |l ean toward said first plane regions (8) adjacent to

each ot her.

8. The t opsheet (1) accordingto Caim3, whereinthe first
and second plane regions (8), (58) have positions thereof

substantially alignedinathickness directionof sai dtopsheet

(1).

9. The topsheet (1) according to Caim3, wherein, insaid
t hi ckness directi on of saidtopsheet (1), the edges (68) of said
second plane regions (58) formed with said fourth rising
regions (62B) lie beneath the edges (18) of said first plane

regions (8) formed with said second rising regions (12B).

10. The topsheet (1) according to Caim 1, wherein said

fibrous assenbly layer (3) is forned by a nonwoven fabric.

11. A process for making a |iquid-pervious topsheet (1) for
a di sposabl e absorbent article conprising the steps of:
a. continuously feedi ng a conposite web (104) conpri sing

a plastic film(101) and a fibrous assenbly (102) underlying



regions (8) formed with said second rising regions (12B). 10. The topsheet (1) according to Claim 1,
wherein said fibrous assembly layer (3) is formed by a nonwoven fabric. 11. A process for making a
liquid-pervious topsheet (1) for a disposable absorbent article comprising the steps of: a. continuously
feeding a composite web (104) comprising a plastic film (101) and a fibrau3ECERBIEIR (MR
underlying -37 1 DECEMBER 2003 said plastic fi37101) and bonded to a lower surface of said
plastic film (101) in one direction; b. subjecting a lower surface of said continuously fed composite
web (104) to high pressure columnar water streams ejected from a plurality of nozzles (123A)

arranged transversely of said web (104) and thereby rupturing said plastic film (101) by sajd high
pressure co?&hﬂapsl/\l%%ér' scirfé\xlg] o"f‘u'%dd(iipé&% Cgéc%rgijgotWBcFaéég ifaéé d?ljfigﬁﬁP sure
columnar water streams to form said plastic film (101) with a plurality of first plane regions (8)
extending iR pardilefohé | @ dntter ihRaR'6nd ir&EGdrP ™ plurality of openings (9) extending in
parallel one to another in said one direction between each pair of said first plane regions (8) adjacent
to each other, a pliali§ GRS AN, PediBNE(LSAY ERERIRG FBhcag8S (ﬂﬂ%’%g}ﬁ fit¥ plane

regions (8) defining said )
conposite web (104) to high pressure columar water streans

ejected from a plurality of nozzles (123A) arranged
transversely of said web (104) and thereby rupturing said
plastic film(101) by sai d hi gh pressure col umar wat er streans
insaidonedirectionaccordingtotraces of said high pressure
col umar water streans to formsaid plastic film(101) with a
plurality of first plane regions (8) extendingin parallel one
to another in said one direction, a plurality of openings (9)
extending in parallel one to another in said one direction
bet ween each pair of said first plane regions (8) adjacent to
each other, aplurality of first risingregions (12A) extending
fromedges (18) of said first plane regions (8) defining said
openi ngs (9) substantially in the sane direction as said high
pressure columar water streans in an irregular array of
substantially triangular tooth, and aplurality of bridge-Iike
regi ons (10) extendi ng acr oss sai d openi ngs (9) to connect each
pair of said plane regions (8) adjacent to each other; and
c. bonding a plurality of plastic film strips (105)
extending in parallel one to another in said one direction to

a lower surface of said fibrous assenbly (102) so that said



openings (9) substantially in the same direction as said high pressure columnar water streams in an
irregular array of substantially triangular tooth, and a plurality of bridge-like regions (10) extending
across said openings (9) to connect each pair of said plane regions (8) adjacent to each other; and c.
bonding a plurality of plastic film strips (105) extending in parallel one to bD&EGEMBER @O0 direction
to a lower surface of said fibrous assembly (102) 88 that said -38 1 DECEMBER 2003 plastic film
strips (105) at least partially underlie portions of said fibrous assembly (102) defined by each of said
openings (9) . 12. A process for making a liquid-pervious topsheet (1) for a disposable absorbent

article comprising the steps of: a. conginuously feeding a composite web (104) comprising a plastic
fim (101) ABL AR Bl SIS R20P) ey S3hd R A 1Ol SoRALd I omer
surface of sajd plastic film (101) in one direction; b. subjecting an upper surface of said continuously

fed compoSite S (1A BigATHESRIr¥ kdidhadelampdiaRac Ste§ HIMOPERTARY of nozzles

(123A) arranged transversely of said web (104) and thereby rupturing said plastic film (101) by said
high pressu(’ kolumnar water streams

12. A process for making a |iquid-pervious topsheet (1) for
a di sposabl e absorbent article conprising the steps of:

a. continuously feedi ng a conposite web (104) conpri sing
a plastic film(101) and a fi brous assenbly (102) underlying
said plastic film(101) and bonded to a | ower surface of said
plastic film (101) in one direction;

b. subjecting an upper surface of said continuously fed
conposite web (104) to high pressure columar water streans
ejected from a plurality of nozzles (123A) arranged
transversely of said web (104) and thereby rupturing said
plastic film(101) by sai d hi gh pressure col utmar wat er streans
insaidonedirectionaccordingtotraces of said high pressure
col utmar wat er streans;

c. subjectingalower surface of sai d conposite web (104),
substantially in accordance with said traces of said high
pressure columar water streans, to high pressure col umar
water streans to formsaid plastic film(101) wwth aplurality
of first plane regions (8) extendingin parallel oneto another

in said one direction, a plurality of openings (9) extending



in said one direction according to traces of said high pressure columnar water streams; c. subjecting a
lower surface of said composite web (104), substantially in accordance with said traces of said high
pressure columnar water streams, to high pressure columnar water streams to form said plastic film
(101) with a plurality of first plane regions (8) extending in parallel one tal dpECEV BERARIG@e
direction, a plurality of openings (9) extending -33 33ECEMBER 2003 in parallel one to another in
said one direction between each pair of said first plane regions (8) adjacent to each other, a plurality
of first rising regions (12A) extending from edges (18) of said first plane regions (8) defining said
openings (9) substa i:qlly in the same direction as said high pressure . columnar water streams in an
roguiar arie) SR AatEH M) ot GHR 36, it BRI B e At P SRS (16 ERrencing
across said openings (9) to connect each pair of said plane regions (8{ adjacent to each other; and d.
bonding a dfl’t'f}‘aﬁtf’%f Siabit filnd Stipd! @68) 'S INg (P haPieR6R8to BRoBRS h RhRESne direction
to a lower surface of said fibrous assembly (102) so that said plastic film strips (105) at least partially

underlie por:‘%icE’r{éJ loRkhididofd éﬁerﬁb@' (182) SRk A8S Y h %Fgﬁﬂ%d%iﬁéé)m edges

(18) of saidfirst plane regi ons (8) defining sai d openi ngs (9)
substantially in the sane direction as said high pressure
col umar water streans in an irregular array of substantially
triangular tooth, and a plurality of bridge-Ilike regions (10)
ext endi ng across sai d openi ngs (9) to connect each pair of said
pl ane regions (8) adjacent to each other; and

d. bonding a plurality of plastic film strips (105)
extending in parallel one to another in said one direction to
a |l ower surface of said fibrous assenbly (102) so that said
plastic fil mstrips (105) at | east partially underlie portions

of said fibrous assenbly (102) defi ned by each of sai d openi ngs

(9).

13. A process for making a |iquid-pervious topsheet (1) for
a di sposabl e absorbent article conprising the steps of:

a. continuously feeding a conposite web (132) in one
di rection, saidconpositeweb (132) conpri sing an upper plastic
film(101), a lower plastic film(103) and a fi brous assenbly
(102) di sposed bet ween sai d upper and | ower plastic filns (101),

(103) and bonded to a | ower surface of said upper plastic film



(9). 13. A process for making a liquid-pervious topsheet (1) for a disposable absorbent article
comprising the steps of: a. continuously feeding a composite web (132) in one direction, said
composite web (132) comprising an upper plastic film (101) , a lower plastic film (103) and a fibrous
assembly (102) disposed between said upper and lower plastic films (101 )ECER)BER PodRled to a
lower surface of said upper plastic film -40 1 DEGEIBER 2003 (101) and to an upper surface of said
lower plastic film (103) in one direction; and b. subjecting an upper surface of said continuously fed
composite web (132) to high pressure columnar water streams ejected from a plurality of nozzles

(123A) arranged . transversely of said web (132) and thereby rupturing said. upper. and lower plastic
fime (101 (100 PR R P28 258 Rl RIS PIEDI AL el O saics one
direction to form said upper and lower plastic films (101), (103) with a plurality of first plane regions (8)

extending ith Thdt3fel YrleBtdrftherdAdaid one direction, a plurality of openings (9) extending in

parallel one to another in said one direction between each pair of said first plane re?ions (8) adjacent
to each other, a pluPality WPKRE s ARyigRPer surface of said continuousTy fed

conposite web (132) to high pressure columar water streans
ejected from a plurality of nozzles (123A) arranged
transversel y of said web (132) and t hereby rupturi ng sai d upper
and | ower plastic films (101), (103) in according wth traces
of said high pressure columar water streans in said one
direction to formsaid upper and |lower plastic filnms (101),
(103) with aplurality of first plane regions (8) extendingin
parall el one to another in said one direction, a plurality of
openi ngs (9) extending in parallel one to another in said one
di recti on between each pair of said first plane regions (8)
adj acent to each other, a plurality of first rising regions
(12A) extendi ng fromedges (18) of saidfirst plane regions (8)
defi ni ng sai d openi ngs (9) substantially inthe same direction
as sai d high pressure columar water streans in an irregul ar
array of substantially triangular tooth, and a plurality of
bri dge-1i ke regions (10) extendi ng across each of sai d openi ngs
(9) to connect each pair of said plane regions (8) adjacent to

each ot her.

14. The process according to Claim13 further conprising a



(12A) extending from edges (18) of said first plane regions (8) defining said openings (9) substantially
in the same direction as said high pressure columnar water streams in an irregular array of
substantially triangular tooth, and a plurality of bridge-like regions (10) extending across each of said
openings (9) to connect each pair of said plane regions (8) adjacent to da0ROHEMBHR.Z0D8 process
according to Claim 13 further comprising a -41 1 BPAAGEMBER 2003 step of subjecting the lower
surface of said composite web (132) to high pressure columnar water streams ejected from a plurality
of nozzles (127A) arranged transversely of said composite web (132) in accordance with some of the

traces previously formed by high pressure columnar water streams on an upper surface qf said
composite LTI UPIEE ShRELRG HURNSH LA Tser dhdl BREPBRILE R (258, (103) are
reversely turned, 15. The process according to Claim 14, wherein said high pressure columnar water
streams ejdcted Ag@hstUafF RN sGRAEEBREaid'BdRPposkE VWiHTEL3S) gthrdugPaid lower and

upper plastic films (101), (103) to form said lower and upper plastic films (101) , (103) newly with a
plurality of st pRrd ¥egths (@7&8Rdikd Y faraféllGHeABENbiRNSY SARE! Y of "sai

conposite web (132) in accordance with sone of the traces
previously fornmed by high pressure col umar water streans on
an upper surface of sai d conposite web (132) sothat saidrising
regi ons of said upper and | ower plastic filns (101), (103) are

reversely turned.

15. The process according to Claim 14, wherein said high
pressure columar water streans ejected against said |ower
surface of said conposite web (132) shoot through said | ower
and upper plastic filns (101), (103) to formsaid | ower and
upper plasticfilms (101), (103) neWlywithapluralityof first
pl ane regions (8) extending in parallel oneto another in said
one direction, a plurality of openings (9) extending in
paral | el one to another in said one direction between each pair
of said first plane regions (8) adjacent to each other, a
plurality of first rising regions (12A) extendi ng fromedges
(18) of saidfirst planeregions (8) defining saidopenings (9)
substantially in the sane direction as said high pressure
col umar water streans in anirregural array of substantially

triangul ar tooth, and a plurality of bridge-Iike regions (10A)



one direction, a plurality of openings (9) extending in parallel one to another in said one direction
between each pair of said first plane regions (8) adjacent to each other, a plurality of first rising
regions (12A) extending from edges (18) of said first plane regions (8) defining said openings (9)
substantially in the same direction as said high pressure columnar waterlSrEGEN BER20@}yural array
of substantially triangular tooth, and a plurality of-lI2dge-like regions (10A) -42 1 DECEMBER 2003
extending across each of said openings (9) to connect each pair of said plane regions (8) adjacent to
each other. 16. The process according to Claim 11, wherein said fibrous assembly (102) contains

hydrophilic fiber of 5 wt % or higher
ydrophiie elxere% 5|\rl1vg acllcorroslg each of sai d openi ngs (9) to connect each pair

of said plane regions (8) adjacent to each other.

16. The process according to Claim1ll, wherein said fibrous

assenbly (102) contains hydrophilic fiber of 5w %or higher.



