;e3engVdAA_T‘jV3XC§CTC|ZU1 APR 1A03 nmh~~~~~ eh FLEXI BLE SHEET FORZ 1 AP§ 2003
DI SPOSAB \his invention relates to a flexible sheet suitable a
st ock m\“@\\\jﬁ\wm sposabl e body fluids absorbent garnent such W

di sposab LAREF, a uri ne absorbent pad or a sanitary napkin or a

di sposabl e gérnent such as a di sposablle gown used in nedical T

Fig. 7 of the acconpanying drawings is a perspective viem/shjm@mu“mmmmamnic
sheet 110 formed with m croapertures described in Japanese P

Application Disclosure No. 1987-57551 and clainmed to offer a soft touch.
The pl astic sheet FLEBXIBIdesTHEBEJFOR B SROIABLE GARMENIH- and/ or
backsheet of a di sposable diaper and forned on its surface with a plurality
of cylindrical projections 120. These projections 120 are fornmed, in turn,
on their upper ends with mcroapertures 125, respectively. Such a sheet is

claimed to of fefnfs Ssfderft M l1h® els0¥6Na i P PknkRe 2GSPARRRYANY

drawi ngs is a perspective view show ng a sanitary napkin 200 described in
Japanese Pat ent | icatipn Disclosur ) 95-328061., In the case of the
napki n. 2 FopeHBAPESA BT o FRREe SPh RERnt THEIT COATEBGRE ST i Cy of
stripe-like glastic sheets 212 bonded to the upper surface of the nonwoven
fabric 21FUCirh@sstd | Pesposable  diapagp 2005 1ne prlserkerkepfd P12 ®&xtend in
parall el one to another longitudinally of the napkin 200. The nonwoven
fabric 2lkahasarysha@ns tor hodksposabhe gommesn tdefuared sbetdiegrp sdete pair of

t he adjacent plastic sheets 212, 212 than the zones underlying the

respectivgoRhagkt8 she@baidd2. rhbnsituak, discharge transfers fromthe |ow
density zones toward the high density zones which are covered with the

pl astic sheets 212. nseguent | i n nmenst rual _ di scharge | s not
remar kable, if %h%? &ﬁ%ﬁ %Eeé %?%%Tﬁ?%g%%é%t(%as%ﬂlgz% ]t%ea tpoeprgﬁ%e and/ or the

backsheet of a di sposabl e diaper or a _sanitary napkin jis said
view showing a plastic sheet 110 forméd with microapertures

described in Japanese Patent Application Disclosure No.
1987-57551 and claimed to offer a soft touch. The plastic
sheet 110 is described to be suitable as a top- and/or
backsheet of a disposable diaper and formed on its surface
with a plurality of cylindrical projections 120. These
projections 120 are formed, in turn, on their upper ends with
microapertures 125, respectively. Such a sheet is claimed
to offer a soft cloth-like touch.

Fig. 8 of the accompanying drawings is a perspective
view showing a sanitary napkin 200 described in Japanese
Patent Application Disclosure No. 1995-328061. 1In the case
of the napkin, a topsheet 210 comprises a nonwoven fabric 211
and a plurality of stripe-like plastic sheets 212 bonded to

the upper surface of the nonwoven fabric 211. The stripe-like



to offer a soft touch as the sheet conmes in contact with the mearg:'sAphiﬂma
the standard of judgenent, in other words, a touch to which the touch

of fered by the plastic sheet is conpared is generally a touch offered by a
woven or nonwoven fabric rmade of natural or synthetic fibers or the |ike.

In the case of the plastic sheet described in the Japanese Patent
Application Disclosure No. 1987-57551, the peripheries of the

m croapertures forned at the top ends of the respective cylindrical
projections are broken into parts |ike pedals. As far as the surface of the
pl astic shéastis c%lh‘é%‘ﬁﬁecﬂllg CHYEOCt abhe RVFA1IDLcIPNG | EobeaR®ERERed as

the wearer's skin cones in contact with the sheet. However, a ~" ~APR
2003 -3 plonglittgiabldyl ofidcheahapkdhe2bDonsTher nedwonet héalptrast 2t1 sheet

may often be far fromdecreasing a rigidity of the sheet itself and rather
increase hhg {8 dldy:tPacicd Gl Ynel foMdd ladie did betildlen§ @k chhga kpown

pl astic sheet to obtain a softness as confortable as the softness offered

by a woven _.or_.nonywQven fabri.c...The topshee escyibed. in ane at ent
Applicati Sk [Er{;ecl %@ %‘éeﬂg. Pl 15 g it | 1%é a #ée) gty #:nge a d%%lgr ed
touch which is_soft and confortable for the wearer's skin so far as each
section oPPHRELNAAFOVET FEBTRSC elfosRY2 et ieERC8LEh 4I&ir OfeRdt Bedht
stripe-like plastic sheets is adequately |large. However, if a relatively
t hi ck pl adtischahgettfansiSeds tfaomorine tlloer dems pey Izidhe sptasard tdteeeigh
extending on the topsheet, it is concerned that respective side edges of

these strigpashickez phastuici shegles cBvabbdagi thikee IPlifs@ iedgascandz12.
unacceptably irritate the wearer's skin. An object of this inventionis to

sol ve the I knevi tabl count e e ki icles have

been descF?&§§q§%§3égﬁhe% tﬁéagpas??c éggg?¥Fémusé38§§agﬁ% o#gstgé

materials for gégggy fl ui ds absorbent garnent such as a di sposabl e di aper
3

or a gar nefittdg dfdP8¥osabl e gown used in nedical facilities.

When the plastic sheet used as the topsheet and/or the
backsheet of a disposable diaper or a sanitary napkin is said
to offer a soft touch as the sheet comes in contact with the
wearer's skin, the standard of judgement, in other words, a
touch to which the touch offered by the plastic sheet is
compared is generally a touch offered by a woven or nonwoven
fabric made of natural or synthetic fibers or the like.

In the case of the plastic sheet described in the
Japanese Patent Application Disclosure No. 1987-57551, the
peripheries of the microapertures formed at the top ends of
the respective cylindrical projections are broken into parts
like pedals. As far as the surface of the plastic sheet is
concerned, a comfortable soft touch will be obtained as the

wearer's skin comes in contact with the sheet. However, a



~" ~ APR 2003 -4 According to this invention, there is provided a,"-f-l1e>ﬂ 9003
sheet havi ng upper and | ower surfaces and adapted to be used in disposable
garnent. The fl exi ble sheet conprises a plastic sheet formng a part of the
upper surface and a fibrous assenbly joined to a | ower surface of the

pl astic sheet to formthe remaining pa&r+ of the upper surface and entire
the I ower surface of the flexible sheet; the plastic sheet conprises a
plurality of substantially flat zones, each having a thickness of 0.001 -
0.05 mmand a width of 0.03 - 1 mm extending in parallel one to another in
one direcPiBralatpl afarviyndrispltrronestegpendprgednorhehemeldfkeetion to
space each pair of the adjacent substantially flat zones from each ot her,
bri dge zonrseexiendifignf bemMarnitnanl Je@pposi i@ acdgsd bt y tdfe t ad) sicent
substantially flat zones across the slit zones to connect these adjacent

substanti gt b¥1Elalq 29068y AN ddSd RYeZ 1t 9! MO8 dieg 1PPat $Hi{ace of

the plastic sheet repeating rise and fall substantially 1 n sawtooth-shape
in the ong direction: and the fibrous assenply, conprises co nent fibers
nosenbl edbE St T oDy SRCHLR A RS FRECE HOACHIZHN Ro of Hidibs! ve
bondi ng of the conponent fibers wherein the fijbrous assenbly contains at

| east one28fCYUMEPHOPP LR A LEPNIPEERRST idiE e R¥nt AV BEr ORIVt ur al

" ~ APR 2003 -s fibers and the conponent fibers partially extend upward in

the slit fehescof the plastic sheet. This invention includes the other
preferred enbodi nents as follow. ( 1 ) Mst of the slit zones have a width

of 0. 05 - 1 mmandopsheagtde£oriespandiungaheseheavedt mppliéptied by 1.5
or larger. (2) The bridge zones are formed along their edges with second

rising ZOB?%CESQS%EiHg.r&§§5§§986@5|wif?sggnggfélyoigffer a desired

touch which is soft and comfortable for the wearer's skin so
far as each section of the nonwoven fabric exposed between
each pair of adjacent stripe-like plastic sheets is
adequately large. However, if a relatively thick plastic
sheet is used to form the stripe-like plastic sheets extending
on the topsheet, it is concerned that respective side edges
of these stripe-like plastic sheets might act like knife edges

and unacceptably irritate the wearer's skin.

An object of this invention is to solve the problems
inevitably encountered by the known articles as have been
described above when the plastic sheet is used as one of stock
materials for a body fluids absorbent garment such as a
disposable diaper or a garment such as a disposable gown used

in medical facilities.



saw-t oot h-shape transversely of the one direction. (3) The fibrous'hgséﬁﬁlym3
contains thernoplastic synthetic fibers or chem cal fibers having a

fineness of 0.05 - 15 deniers. (4) The fibrous assenbly is formed by any

one of a thermal bond nonwoven fabric, a nelt bl own nonwoven fabric and a
spun | ace nonwoven fabric. (5) The pkdstic sheet is formed with a plurality
of tubul ar zones extending fromthe upper surface to the |lower surface and
each of the tubular zones has an opening dianmeter of 0.1 - 5 mmat the

upper surface of the plastic sheet. (6) Inside the tubular zones, the
conponent fiberAcparding| yoextehd dpwend iseyonthesp drfdsPEPVERedt vbul ar

zones . ~ APR 200 -6 Fig. 1 is a perspective view of a typical flexible
sheet accordkigléoshbes havendi oppeFi gnd 2l owen secfaonaland evdd@tkeh al ong a
line Il-11 in Fig. 1; Fig. 3 is a sectional view taken along a line Il11-111

in Fig L1ioFhg ubedSif ¥ishbshBibagatReRty. 1 showing one preferred _
enbodi nent of this invention; Fig. 5 is a sectional view taken along a |line
V-Vin Fig. 4; Fig. i S view simlar.to Fig.,5 show.ng another preferred
embodi nent of tﬁi“g ?ﬁ%’éﬁ?f%ns,h?—er g, CTRE S H e T TG Svkilegev(/C off)OIt;I%prI“gsti c
sheet as an exanple of the prior art; and Fig . 8 is a perspective view
showi ng aa2pea¥t 1 yheutiargy §Hﬁf@§?yam%ﬁkﬁﬁb§§u§n6?ﬁémbgyahﬁ+%e%ft?he prior
art. A flexible sheet provided by this invention as one of the inportant

st ock materlawsrfsurfiadespdHsahé epbaslyi¢| shelst absof penttlze trehaeimind be
described in nore details with reference to the acconpanyi ng draw ngs. A

flexi bl e gheetod t3ROWBpBY Fh8fade idhdeP@ATREERE VIEOWE L WUGERRIE SEStide Pl asti c

sheet 2 and a fibrous assenbly 3 joi ned
flexible sheet; the plastic sheet comprises a plurality of
substantially flat zones, each having a thickness of 0.001
- 0.05 mm and a width of 0.03 - 1 mm, extending in parallel
one to another in one direction, a plurality of slit zones
extending in the one direction to space each pair of the
adjacent substantially flat zones from each other, bridge
zones extending from mutually opposite edges of the adjacent
substantially flat zones across the slit zones to connect
these adjacent substantially flat zones, and rising zones
rising on the upper surface of the plastic sheet repeating
rise and fall substantially in saw-tooth-shape in the one
direction; and the fibrous assembly comprises component
fibers assembled together by mechanical intertwining,
heat-sealing or adhesive bonding of the component fibers

wherein the fibrous assembly contains at least one of

thermoplastic synthetic fibers, chemical fibers and natural



- 1 App 2003 to the I ower surface of the plastic sheet 2. The erijAEB 3
sheet 1 has its upper surface fornmed by the plastic sheet 2 and the fi &@Q
assenbly 3 and the | ower surface forned by the fibrous assenbly 3 al one.
The plastic sheet 2 is of a flexible_and configured to have zones as
follow. a plurality of substantially flat zones 8 extending in parallel one
to another in a direction as indicated by a doubl e-headed arrow Y; a
plurality of slit zones 9 each defined between a pair of the adjacent flat
zones 8, 8ipadsexhandhsgcoipbhendi Fepséronpastistilgadetlehy tbeapdron Y, a
plurality of bridge zones 10 each extending in a direction as indicated by
a double-gﬁgdﬁgigr&gwég ggrgﬁg bhgssh bt sReb@ connect opposite edges 18 of
the pair of the adjacent flat zones 8, 8, and a plurality of rising zones
12 each extendi?g.upmard fr€n1upper §3£ ace ég of t flat zope 8 al ong the
edge 18. Each of "the rtSVHY L¥Nes 15 dEETH i bed®a sqW' T oot hp]@\%v%r?%(geati ng
irregular rise and fall in the direction as indicated by said arrow Y. The
fibrous assefBipeRtpsagxpedeé@Wal ong the respective slit zones 9 in which
conponent fibers 3A of the assenbly 3 partially extend upward in a |inear
or arc-shaped cohdli Mben. oFitgse < igndodesr bavechiwidth vfels Sakeh mhong
lines I'l-Il1 and I1I-111 in Fig. 1, respectively. - 1 APR 2003 8
Referringahg §igsngth adr2sgdiRiifl@tozene Bi@fh he filAastd£ pyhees @rhas a
t hi ckness of 0.001 - 0.05 mmand a wdth WL of O . 03 - 1 nmm as neasured
bet ween eﬁéggg%ir of the adjacent slit zones 9, 9 in the direction as
i ndi cat ed thé arrow X. Most of the slit zones 9 longitudinally extend in
the direction as_indicated by the arrow Y and each of thempreferably has a
width W2 of 0.0%2) ThRnkBhdgd ARGt REECF PESHD i MY b Hife SHPEFHY 1D
multiplied by 1.5 or |arger.

second rising zones repeating rise and fall substantially in

saw—tooth-shape transversely of the one direction.

(3) The fibrous assembly contains thermoplastic
synthetic fibers or chemical fibers having a fineness of 0.05
- 15 deniers.

{4) The fibrous assembly is formed by any one of a
thermal bond nonwoven fabric, a melt blown nonwoven fabric
and a spun lace nonwoven fabric.

(5) The plastic sheet is formed with a plurality of
tubular zones extending from the upper surface to the lower
surface and each of the tubular zones has an opening diameter
of 0.1 - 5 mm at the upper surface of the plastic sheet.

{6) Inside the tubular zones, the component fibers

partially extend upward beyond top ends of the tubular zones.



The bridge zones 10 are arranged intermttently in the direction as] APR mmé
i ndi cated by the arrow Y conprising curved bridge zones | OA describing arcs
whi ch are upwardly convex fromthe upper surface 13 of the flat zones 8 and
flat bridge zones 10B extending in the sane plane as the flat zones 8. Sone
of the curved bridge zones 10A have efe or both proxi mal end or ends 19A
appearing to extend imediately fromthe flat zones 8 and the other have
one or both proximl end or ends 19B appearing to extend fromthe rising
zones 12 (See Fig. 1 also) . Each of the bridge zones 10 preferably has a
wi dth W8 of 0.0049. 12hfaaPerereRhiVeviestY Pdgh %ryp(lsai Figxibje shegthg zones
12A formng a large majority of the rising zones 12 are fornmed by a portion
of the plastordshgeto2tkeksendiragtiupmard fromthe edges 18 of the respective
flat zones 8 and have proxi mal ends 16 being contiguous to the flat -1
APR 2003 -9 zonesy8 and breecendgal v ey endiidld upmy @ fL5ae ther prixi mal

ends 16. Upper edges 17A of the free ends 17 repeat rise and fall along the
respectivgigdgfs 18. A height fromthe upper surface 13 of the flat zones 8
to said uppéi etges 17A is variable in a range of 0 - 1 nm Rising zones
12B formng a part of the rising zones 12 are fornmed al ong edges of the

bri dge zones 10°5%d &xterdd Sertikreadi Véeri bAkss phaPgat et By the Briow X A
hei ght of these rising zones 12A is substantially equal to the height of
the risingnzbhes 12A (See Fig. 1 also). An exanple of the nmanner in which

t he upper edge 17A of the rising zone 12A repeats rise and fall is shown by
Fig. 2. As shownigsuchsrepeatesdini ser andrigl.| 1 rs@swlilng Bnergegfd ordy
repeated regions 23 each presenting a triangular or a substantially
triangul a fipe tially rightward ascendi ng obli que
side 21, %Wgﬁggﬁﬁﬁ?igf|ghF%f?&g§§§%§§énding oblique side 22 and a proxi nal
end 16 extendi ng, between the obJique sjdes The rjsing zone 12B al so

1, 2 ;
repeats rise and-fal? F3s? FTKE QIR (VAThg Zome A9 Thel 111 fig” Zdhes 12

conprising these rising zones 12A and ri sing
Fig. 4;

Fig. 6 is a view similar to Fig. 5 showing another
preferred embodiment of this invention;

Fig. 7 is a perspective view of a plastic sheet as an
example of the prior art; and

Fig. 8 is a perspective view showing a partially cutaway

sanitary napkin as another example of the prior art.

A flexible sheet provided by this invention as one of
the important stock materials for a disposable body fluids
absorbent article will be described in more details with
reference to the accompanying drawings.

A flexible sheet 1 shown by Fig. 1 in a perspective view

comprises a plastic sheet 2 and a fibrous assembly 3 joined



zones 12B have a thickness equal to or snaller than the thickness of! AR& 2003
flat zones 8. The rising zones 12 are flexibly defornmed as they contact the
wearer's skin and give - ~ APR 200 - 10 the surface of the flexible sheet
1 velvet-like smooth and soft touch. While visual recognition of the rising
zones 12 is difficult, the rising zorés 12 as a whol e give the upper
surface of the flexible sheet 1 fluffy appearance. In addition, the rising
zones 12 diffusively reflect incident |ight and thereby prevent the upper
surface 13 of the plastic sheet 2 from becom ng glossy. In this nmanner, the
rising zohesthe fovieri enrfacal pEviheerhaghifateegtods pekal Fexible he
snooth plastic sheet. The surface gl oss can be further alleviated by
enbossi ngshhetuppess sitd agepeh3 sofr fldwe ffloatmezbbgs t8esplastio $heat a2
plurality of fine irregularities. Thus, the flexible sheet 1 is

subst anti ghhytheeeibeolst B8seMbiacs §h8SEhe WiSRett shBrhBé endefed Opyise such
flexi ble sheet 1 as a |liquid-pervious topsheet of a disposable diaper or a

I
sanitary Ki_n h I .¢..she preferably has a breathability of 5 -
700 an/c%ﬁ%sgébgéggrgﬁgéhkgytEegggégéription of JI S(Japanese I ndustri al

St andards)-L-1096 and_a water-resistance of 0 - 200 mm according to the
prescription of IPe-Plagbrc shpebxands el a? hitpdphbdi anSr CAYER TPREFi c

t her nopl astic sheet, or a hydrophobic thernoplastic sheet subjected to a
sui t abl e hgdhephki kbngst reatobhdowmay beunstidtpsof heulpsbshttatheeflat -1
APR 200 -11 Stock material for the fibrous assenbly 3 may be selected from

a group consikst BNgx0énhes DR @std X1 S BhetdL ahblheks, iahgndcabctibers such
as rayon fibers, a mxture of these synthetic fibers and chem cal fibers

??gefsningrfngicgpgd§¥ykp%55%l%LR%%%e9raEpngp?Q1%ﬁhrEHQ%SSOQHQlP@tural
zones 9 each defined between a pair of the adjacent flat zones
8, 8 and extending in the direction as indicated by the arrow
Y; a plurality of bridge zones 10 each extending in a direction
as indicated by a double~headed arrow X across the slit 9 to
connect opposite edges 18 of the pair of the adjacent flat
zones 8, 8; and a plurality of rising zones 12 each extending
upward from upper surface 13 of the flat zone 8 along the edge
18. Each of the rising zones 12 describes a saw-tooth wave
repeating irregular rise and fall in the direction as
indicated by said arrow Y.

The fibrous assembly 3 is exposed along the respective
slit zones 9 in which component fibers 3A of the assembly 3
partially extend upward in a linear or arc-shaped condition.

Figs. 2 and 3 are sectional views taken along lines

IT-I1 and III-III in Fig. 1, respectively.



such as cotton fibers or pulp fibers. The stock material preferably=HagPR 2003
basis weight of 2 - 50 g/n2 and is of flexible nature. Mre preferably, a
nonwoven fabric is used, in which the individual fibers of the synthetic,
chemi cal or natural fibers of the m xture are nechanically intertw ned and

j oi ned by heat-sealing or adhesi on. A exanple of the preferred nonwoven
fabrics conprises thernoplastic synthetic fibers or chem cal fibers having

a fineness of 0.05 - 15 deniers. The nonwoven fabric conprising

t hernopl astic synthetic fiber nay be selected froma group consisting of a

t hermal bond noRefesmnihgbrtioc Bugsh a& andpdn bbed fdetwevere fbef ctha poi nt
bond nonwoven fabric or an air-through nonwoven fabric; a nelt bl own

nonwoven balkice cagle@t SPUA sl acth KL £f abodc.- VNes ik 4rid anyeadrd to use
such fibrous assenbly 3 as the |iquid-pervious topsheet material, the

fibrous agsesply. 03 Prehar adne & epb8abbbhidadphhe & neel h@5a8bntts

t hi ckness in a range of 5 - 700 cnB/cnR/sec according to the prescription

of JIS-L,-1096 and a_wa en-registance in the directioa of 11s - 1 APR 200
-12 thickfiess FRPESrdngd OF BNC 965°HhT8BcAP di RYIEB EACYr EREr #HFPBN of

JI S-L-1092. The fibrous assenbly 3 and the plastic sheet 2 may be bonded

t oget her By h&é®st @f dJlyserslorfi zaes i hgl orgbyudisiagl s uexedneé aaheBeve agent
such as hot nelt adhesive agent. As will be apparent fromFigs. 1 - 3, the
conmponent dfirkersodA ¥ iheitabequdyassenbbyrdwbel ngnexpased @t oogetwhe slit
zones 9 partially extend upward beyond the flat zones 8 of the plastic
sheet 2 iprkifegabl9r rd<- shapegrcondi birorp angl thasengoapanent 1&hers 3A lie
bet ween each pair of the rising zones 12 which are opposed across the slit
zone 9. f c nt . fi.hers adi.ng.,u rd._h hei ght
vari abi e PorierReag Be SE0SRE L aE kR e b r ey e R T
above the upper surface 13 of the flat zones 8. None of these conponent

fi bers 13A ext efhifi§ Rpidgd TEyRhd Ot AESt P BpE_d o hranirtdesddty ve E‘E@i ng
zones 12. The conponent fibers 13A extending upward are effective to give
the surfadérection as indicated by the arrow Y comprising curved bridge

zones 10A describing arcs which are upwardly convex from the
upper surface 13 of the flat zones 8 and flat bridge zones
10B extending in the same plane as the flat zones 8. Some
of the curved bridge zones 10A have one or both proximal end
or ends 19A appearing to extend immediately from the flat
zones 8 and the other have one or both proximal end or ends
19B appearing to extend from the rising zones 12 (See Fig.
1 also). Each of the bridge zones 10 preferably has a width
W3 of 0.001 - 2mm at its narrowest region (See Fig. 2).
Rising zones 12A forming a large majority of the rising
zones 12 are formed by a portion of the plastic sheet 2
extending upward from the edges 18 of the respective flat

zones 8 and have proximal ends 16 being contiguous to the flat



of the flexible sheet 1 the velvet touch even though they are not=sloAPR 2003
effective as the rising zones 12 of the plastic sheet 2. In addition to
this effect, the conponent fibers 13A extending upward are effective to
prevent the rising zones 12 fromcoll apsing and closing the slit zones 9 by
contacting and supporting, frombelow9+he rising zones 9 tending to ~~ ~
APR 2003 -13 collapse and close the slit zones 9. None of the fibers 3A
extend upward beyond the top ends of the rising zones 12 and therefore it
is not concerned. that these fibers m ght degrade the velvet touch to be

of fered bgonre Bisnagivemend 1Textienddge Apnesdlfrepnheetpreeimaht zones
8 one to another so that, even if the flat zones 8 are partially separated
fromthe &hbeous. agpprd yddest iesePahksrotetdredf |1t repras B8icamibe hel d on
the surface of the fibrous assenbly 3. The arc-shaped bridge zones | OA of

the bridge,79ngsodd @& IR MR %@g%@pﬁgve.éiﬂéﬁﬂﬂﬂDQ&%%.EﬁéegépsfpeCtEd
for the surface of "'the flexible sheet 1. O the bridge zones 12, the bridge

zones 19B apparently t endi fromthe top ends of the risin ones 12 are
Tt i voSROERFBud CEneTR dimy 7OMES B S 9LT AR ey et A Enese
bridge zones 19B from col | apsing toward the slit zones 9 or coll apsing away
fromthe ¥priaPéRednoa TARIP| ekiBle LheBt 1RbBIAYNEENeH 1B sTREMIRY neets
the demand for a sheet having a confortable vel vet touch, a breathabl e

sheet haviangaatcofif oin¢ abl #ing@uoinay 1 kireatfbableel ahdnki gdgdspefvibbes sheet
having a confortable touch, depending on the particul ar purpose for which

the flexi prgagBeebndsi $0 Usedl. o:iTHB ke tHeL Rl i0h hBesRApPEapeathes, the
flexible sheet 1 is useful not only as the |iquid-pervious - ~ APR 2003

oL SDSTRRh, PieBl 53 2 e RaSkaTc eh e gispRsent s ootk g
substantially equal to the height of the rising zones 12A (See
Fig. 1 also).

An example of the manner in which the upper edge 17A
of the rising zone 12A repeats rise and fall is shown by Fig.
2. As shown, such repeated rise and fall result in irreqgularly
repeated regions 23 each presenting a triangular or a
substantially triangular shape defined by a substantially
rightward ascending oblique side 21, a substantially leftward
ascending oblique side 22 and a proximal end 16 extending
between the oblique sides 21, 22, The rising zone 12B also
repeats rise and fall just like the rising zone 12A. The
rising zones 12 comprising these rising zones 12A and rising
zones 12B have a thickness equal to or smaller than the

thickness of the flat zones 8. The rising zones 12 are

flexibly deformed as they contact the wearer's skin and give



also as the stock material for the disposable garnent such as di spesgdbppR 2003
gown used in the nedical facilities. The confortable touch of the flexible
sheet 1 is derived, for the nost part, froma flexibility of the plastic
sheet 2 as well as the rising zones 12 thereof and a flexibility of the
conmponent fibers 3A of the fibrous asd@nbly 3 extending upward. The
breathability of the flexible sheet 1 is derived fromthe slit zones 9 of
the plastic sheet 2 and the interstice defined by the individual fibers in
the fibrous assenbly 3. The liquid-perneability of the flexible sheet 1 is
al so deri ¥88 PuskAse @fskthe fdpeibdegnbeshi d valeestiéke smoghbukddbe
understood here that the liquid-perneability |argely depends on whet her the
pl astic skeé&t 2ocamrth.t he fibrous assenbly 3 are hydrophilic or not. For
exanpl e, the hydrophilic rising zones 12 of the plastic film2 wll
facilitate bodyyhlykds idisahargedyon tdie aftikghe tia hlowdpuarg the slit
zones 9. The anount of body fluids collected in the réspective slit zones 9
will be then_pronoted.under_.a capillary,actiaon to.transfer_downward when

t he conpo%é%?lfﬁgg(sqgﬁiﬁﬁf QQN%k%e%sﬁ%nBFyaBngg%qu%%s¥h%aFPngly
hydrophilic. Particularly when the fibers 3A extending upward in the
respecti véugifpee of 1ther fAexills zohest 9l ST Wbk bpRPPRarapRe - anolft of
body fluids will snoothly transfer downward through the slit zones 9 even
if the risddgtionest@et hésiebvesnaselnotifiydsbdphillyi eefWWaen iheiflebtous
assenbly 3 conprises hydrophilic conponent fibers and contains hydrophobic

conponent 1figher snd\trdre3P pE ¥ ntet 88tupgdie shydnerhobi o ¢orPEDEnt i £i bers
may sonetimes pronote the amount of body fluids to transfer downward. Wen

the flexi ' the stock i al, for_which
| qui o pernesni1 ey aSe iy Bloup PR h TR e M iidfanet e cheet

2 as well _as the fibrous assenbly 3 whether they are hydrophilic or
hydrophob#?.ﬁNﬁﬁ?Hﬂﬂa?qe%}%?%l§%%e? PurdaGee @128 S REFU G- per t8us

t opsheet of the body fluids absorbent article, body fluids discharged on
the arti ckaoptbwrdpathes f$heezoneS® beugeaee gloss can be further

alleviated by embossing the upper surface 13 of the flat zones
8 so as to form a plurality of fine irregularities. Thus, the
flexible sheet 1 is substantially free from the surface gloss.

When it is intended to use such flexible sheet 1 as a
liquid~-pervious topsheet of a disposable diaper or a sanitary
napkin, the plastic sheet 2 preferably has a breathability
of 5 - 700 cm3/cm?/sec according to the prescription of
JIS (Japanese Industrial Standards)-L-1096 and a
water-resistance of 0 - 200 mm according to the prescription
of JIS-L-1092. For example, a hydrophobic or hydrophilic
thermoplastic sheet, or a hydrophobic thermoplastic sheet
subjected to a suitable hydrophiling treatment may be used

as the plastic sheet 2.



each pair of the adjacent rising zones 12, 12 into the slit zones 9 h\PR 2003
indicated by an arrow F (See Fig. 1) then flow through the interstice of
the fibrous assenbly 3 and are absorbed by the core. Fig. 4 is a view
simlar to Fig. 1 showi ng one preferred enbodi nent of this invention and
Fig. 5is a sectional view taken alorngla line V-Vin Fig. 4. The flexible
sheet 1 according to this enbodinent is formed with a plurality of tubular
zones 51 extending fromthe upper surface to the | ower - 1 APR 2003 - 16
surface of the sheet 1. Each of the tubular zones 51 has an upper opening
52, a |ower opeftrgk5anairy ik ubarartheal Fibrosst exrdiamb et de@®yt heeupper
and | ower openings 52, 53. Each of the openings 52, 53 has a dianeter

pr ef er abl gedkc@el fernalgfﬁupadvﬁﬁﬁyﬁﬂﬂQIdIftherﬁoplEsnﬂb apgdtastdecupat i on
per cent age of the upper openings 52 over the upper surface of the flexible
sheet 1 1¢iBeeker BhkkilcR12¢58R08 Shich as78afonMiBePLel &1 @bkyyLD gerange of
5 - 50 0. The tubular wal I's tapered at“an angl e of wth respect
to the vertical so that | ower. o ng 53 |s S IIer han t he
upper operirrgessThEEELIS: ﬁl@?r?h%n% TR Lo b o Phe
vertical direction is preferably in a range of 0.1 - nore preferably
in a rangéhgfsynphetic rﬁﬁbeﬂ$e°¥6\N§rCB%‘éhFﬁb§%r§r@n@d}?m%aé1 fibpEE from
the fibrous assenbly 3 and, when the flexible sheet 1 is used as the

| i qui d- persuichus st apgtteet ﬁfbetmae alt spolsabf BelraperThe hetbokemabpenahgs 53
|ie on the upper surface of the absorbent core. Fig. 6 is a viewsimlar to

PO, | 5 sngula aRayheLs B et etk AIROLTEN! 5Bl 1l Sknenid exifitihe case

of the fI bl e sh accor this e ment ower openi ngs 53

of the reg %‘%%E:' Ve D’iourr%‘blpy S %ﬁ%ogg}{d&&&}’e %%fk]:‘%tchﬁsht? dd Prgusygggendly 3

and the fibrous "asse I nsi e respec Ve T oner openi ngs

53. The
the individual fibers of the synthetic, chemical or natural

fibers of the mixture are mechanically intertwined and joined
by heat-sealing or adhesion. An example of the preferred
nonwoven fabrics comprises thermoplastic synthetic fibers or
chemical fibers having a fineness of 0.05 - 15 deniers. The
nonwoven fabric comprising thermoplastic synthetic fiber may
be selected from a group consisting of a thermal bond nonwoven
fabric such as a spun bond nonwoven fabric¢, a point bond
nonwoven fabric or an air-through nonwoven fabric; a melt
blown nonwoven fabric and a spun lace nonwoven fabric. When
it is intended to use such fibrous assembly 3 as the
liquid-pervious topsheet material, the fibrous assembly 3
preferably a breathability in the direction of its thickness

in a range of 5 - 700 cm3/cm?2/sec according to the prescription

of JIS-1-1096 and a water-resistance in the direction of its



-17 conponent fibers 3B of the fibrous assenbly 3 in these exposed'ﬁﬂeAgR 2003
partially extend upward beyond the upper openings 52 and thereby
contribute, just like the conponent fibers 3A in the previously described
enbodi ment, to the confortably soft touch desired for the flexible sheet 1.
When the conponent fibers 3B are hydrdphilic, they will facilitate the
anmount of body fluids discharged on the article to be guided under a
capillary action downward al ong the respective tubular zones 51. This

ef fect of gqiding the body fluids will be further inproved when the tubular
zones 51 &Paéckp@ssphbbi @ A3nHAs ff r fady Békh BBscr¢erindge tol ekh®l e sheet
according to this invention conprises the plastic sheet and the fibrous
assenbl y peethatipthenuppesisurface2of The filwddd assheetly S padt thkly
formed by the plastic sheet and the remai ning part of the upper surface and
the entirgihawer sypface of hhe fhexidlricheelo@iteOr Bgd Ryathe §ibrous
assenbly. The plastic sheet is formed with a plurality of slit zones

ext endi ng hn Q%Qakkggegeg to.a otheg_in on%d%hkg%t%pn.and t he edgeg of the
plastic sheBf axtafndirRg aldngtthe S0 FoHeE A% P8R SWhrPR Fha"F i si ng
zones each repeatin% rise and fall. Inside the respective slit zones, the
conponent 2fi BEFsMEL Tt RENESBVEUSIEESenbl y partial |y extend upward and
prevent the rising zones fromcollapsing to close - 1 APR 2003 -18 the
slit zones. Wt Assudhlubeqappareatgdrent Fidswe suffidi eplhé ycomponent

col | apse-resistant rising zones cooperate with the conponent fibers

ext endi ng rypwad3h0o englé ef kol d exd Hndbisherbelidgmkpbaed hisngophertable
soft touch. Additionally, the flexible sheet will be able to maintain its

i qui d- per. bi,l.i o] . ti e I ]! h i d as the
|5335d-BeF3?§u§°§%§e? §F§F%§T%Xd$Q?F§?dgpggggr%%ﬁ?hgr?F%lgf Se2olSs e slit
zones are _not easily cl osed, or clogafd‘ AccordingFto t he enbodi ment in

whi ch t he8f PExFBFePSASEL S SPEGFMEdLT £hGapI OF afF EySBRPEALGPAR T HRRs
extending fromthe upper surface to the | ower surface thereof, the
conponent ahdb&hesef cohpohiebitofisbassenBl yiexbehdkbag apwardaironft hkel ower
openi ngs of the tubular zones. These conponent fibers inprove the

conf ort ablre stiagchond s tilzewhi exiddecoppestdantkqypaBes I e zone 9. Most

of these component fibers 3A extending upward have a height
variable in a range of 0.02 - 5 mm, preferably in a range of
0.05 - 1 mm above the upper surface 13 of the flat zones 8.
None of these component fibers 13A extends upward beyond the
top ends of the respective rising zones 12. The component
fibers 13A extending upward are effective to give the surface
of the flexible sheet 1 the velvet touch even though they are
not so effective as the rising zones 12 of the plastic sheet
2. In addition to this effect, the component fibers 13A
extending upward are effective to prevent the rising zones
12 from collapsing and closing the slit zones 9 by contacting

and supporting, from below, the rising zones 9 tending to



| i qui d-gui di ng function of the tubul ar zones. - ~ APR 2003 - 19 WHHTApﬁ 2003
CLAIMED I'S: 1. A flexible sheet (1) for a disposabl e garnment havi ng upper

and | ower surface, said flexible sheet (1) conprising: said flexible sheet

(1) conprising a plastic sheet (2) which forns a part of said upper surface
and a fibrous assenbly (3) joined to-a3lower surface of said plastic sheet

(2) to formthe remaining part of said upper surface and entire said | ower
surface of said flexible sheet (1); said plastic sheet (2) conprising a
plurality of substantially flat zones (8) , each having a thickness of

0. 00l - O¢coblapsandnd @idsé ofie OsDBE -zdngmam9 .exNenei p§ thephikélkel 3bne to
another in one direction, a plurality of slit zones (9) extending in said

one direckk@aBnHOUSPALE X dPaiHe @bpt Badadpaced SidIsiARbnlsl Y2f4ad zones
(8) fromeach other, bridge zones (10, 10A, 10B) extending fromnutually

opposite gqgg)afskesﬂ d 2dbaceicSHhsd %ﬂ%ita“xgsé!%{q%ﬁggﬁ@d%@f%’ié sai d

slit zone to connect the adjacent substanti zon and
rising zones (12, 12A, 12B) rising on the upper ,surface 13.) of said

pl astic sEEEt ?gvf%rééﬁﬁgi%% W?é%f%ﬁﬁf%eﬂﬂ R §ﬁ§ﬁpﬁaFP9g?n1§aMFT%%th-shape
in said one direction; and said fibrous assenbly (3) conprising conponent

fi bers (3Rridgserbned tBgepneechythechaatcapnent @reng nf@ganother R 2003
-20 heat-sealing or adhesive bondi ng of the conponent fibers (3A) wherein

sai d fibrenatasseabl y¥f (e ciitaiztmedt 8l aaet paneial 1yheepaphastii £reynt hetic
fibers, chemcal fibers and natural fiber and said conponent fibers (3A)

partial | y.gxt endrypuwes dsbh 83 8, SIHdsZ Pas Ve eheSahdipLaaticgshest (2).

2. The flexible sheet (1) according to"CGlaim1, wherein nost of said slit
zones (9)phaye 3 v gl 0,05 e 1 PMADd A, 2001 N, SOLESEPOTdI N sai d
arc-shaped bridge zones 10A of the bridge zones 10 are
effective to improve a cushioning effect expected for the
surface of the flexible sheet 1. Of the bridge zones 12, the
bridge zones 19B apparently extending from the top ends of
the rising zones 12 are effective to prevent the rising zones
12 lying in the vicinity of these bridge zones 19B from
collapsing toward the slit zones 9 or collapsing away from
the slit zones 9.
The flexible sheet 1 obtained in this manner meets the
demand for a sheet having a comfortable velvet touch, a
breathable sheet having a comfortable touch or a breathable
and liquid-pervious sheet having a comfortable touch,
depending on the particular purpose for which the flexible

sheet 1 is used. From the viewpoint of these properties, the

flexible sheet 1 is useful not only as the liquid-pervious



3. The flexible sheet (1) according to Caim1l, wherein said bridge .zqn?‘? 2003
(10B) are formed along their edges wth second rising zones (12B) repea Rg
rise and fall substantially in sawtooth-shape transversely of said one
direction. 4. The flexible sheet (1) according to Caim1l, wherein said
fibrous assenbly (3) contains thernopléstic synthetic fibers or chem cal
fibers having a fineness of 0.05 - 15 deniers. 5. The flexible sheet (1)
according to Caim1l, wherein - ~ APR 2003 -21 said fibrous assenbly (3)

is formed by any one of a thermal bond nonwoven fabric, a nelt bl own

nonwoven FQBF;P(%e’a'nHUa 3pER P&c&Nsohaskehaeinale the dhepasahd e kedtieet (1)

according to Claiml, wherein said plastic sheet (2) is forned with a
pluralityfobhitdababacrkzenesabidlext didi rfg ebridvhes aheetippersssmibaiel¢o sai d
| ower surface and each of said tubular zones (51) has an openi ng di aneter

of 0.1 - 3188 8t sALdsUBRRImavEfage féﬁ)t@é &8ss phiope | gasheet {don 7. The
fl exi bl e sheet (1) according to Claim6, wherein, inside said tubular zones
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liquid-permeability of the flexible sheet 1 is also derived
from said slit zones 9 and said interstice. It should be
understood here that the liquid-permeability largely depends
on whether the plastic sheet 2 and the fibrous assembly 3 are
hydrophilic or not. For example, the hydrophilic rising zones
12 of the plastic film 2 will facilitate body fluids
discharged on the article to flow toward the slit zones 9.
The amount of body fluids collected in the respective slit
zones 9 will be then promoted under a capillary action to
transfer downward when the component fibers of the fibrous

assembly 3 are at least partially hydrophilic. Particularly

when the fibers 3A extending upward in the respective slit
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discharged on the article flow on the flat zones 8 between
each pair of the adjacent rising zones 12, 12 into the slit
zones 9 as indicated by an arrow F {See Fig. 1) then flow
through the interstice of the fibrous assembly 3 and are
absorbed by the core.

Fig. 4 is a view similar to Fig. 1 showing one preferred
embodiment of this invention and Fig. 5 is a sectional view
taken along a line V-V in Fig. 4. The flexible sheet 1

according to this embodiment is formed with a plurality of

tubular zones 51 extending from the upper surface to the lower
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mm, more preferablyof 1.5 - 5mm, and an occupation percentage
of the upper openings 52 over the upper surface of the flexible
sheet 1 is preferably in a range of 1 - 70 %, more preferably
in a range of 5 - 50 %. The tubular wall 54 is tapered at
an angle of 0 ~ 70° with respect to the vertical direction
so that the lower opening 53 is smaller than the upper opening
52. A length of the tubular zone 51 as measured in the vertical
direction is preferably in a range of 0.1 - 5 mm, more
preferably in a range of 0.2 - 3 mm. The lower openings 53
are completely free from the fibrous assembly 3 and, when the
flexible sheet 1 is used as the liquid-pervious topsheet of
the disposable diaper, the lower openings 53 lie on the upper
surface of the absorbent core.

Fig. 6 is a view similar to Fig. 5 showing another
preferred embodiment of this invention. In the case of the
flexible sheet 1 according to this embodiment, the lower
openings 53 of the respective tubular zones 51 are covered
with the fibrous assembly 3 and the fibrous assembly 3 is

exposed inside the respective lower openings 53. The
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fibers 3B are hydrophilic, they will facilitate the amount
of body fluids discharged on the article to be guided under
a capillary action downward along the respective tubular
zones 51. This effect of guiding the body fluids will be
further improved when the tubular zones 51 are hydrophobic.

As has already been described, the flexible sheet
according to this invention comprises the plastic sheet and
the fibrous assembly so that the upper surface of the flexible
sheet 1is partially formed by the plastic sheet and the
remaining part of the upper surface and the entire lower
surface of the flexible sheet are formed by the fibrous
assembly. The plastic sheet is formed with a plurality of
slit zones extending in parallel one to another in one
direction and the edges of the plastic sheet extending along
the slit zones are formed with the rising zones each repeating
rise and fall. Inside the respective slit zones, the
component fibers of the fibrous assembly partially extend

upward and prevent the rising zones from collapsing to close
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is used as the liquid-pexrvious sheet of the body fluids
absorbent article because the s1lit zones are not easily closed
or clogged.

According to the embodiment in which the flexible sheet
is formed with a plurality of tubular zones extending from
the upper surface to the lower surface thereof, the component
fibers of the fibrous assembly extending upward from the lower
cpenings of the tubular zones. These component fibers improve

the comfortable touch of the flexible sheet and promote the

liquid-guiding function of the tubular zones.
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which forms a part of said upper surface and a fibrous assembly

{3} joined to a lower surface of said plastic sheet (2) to

form the remaining part of said upper surface and entire said

lower surface of said flexible sheet (1);

said plastic sheet (2) comprising a plurality of

substantially flat zones (8), each having a thickness of 0.001

- 0.05 mm and a width of 0.03 - 1 mm, extending in parallel

one to another in one direction, a plurality of slit zones

(9) extending in said one direction to space each pair of the

adjacent substantially flat zones (8) from each other, bridge

zones (10, 10A, 10B) extending from mutually opposite edges

of said adjacent substantially flat zones {(8) across said slit

zones (9) to connect the adjacent substantially flat zones

(8), and rising zones (12, 12A, 12B) rising on the upper

surface (13) of said plastic sheet (2) repeating rise and fall

substantially in saw-tooth-shape in said cone direction; and

said fibrous assembly (3) comprising component fibers

{34) assembled together by mechanical intertwining,
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2. The flexible sheet (1) according to Claim 1, wherein
most of said slit zones (9) have a width of 0.05 - 1 mm and
a length corresponding to said width multiplied by 1.5 or

larger.

3. The flexible sheet (1) according to Claim 1, wherein
said bridge zones (10B) are formed along their edges with
second rising =zones (12B) repeating rise and fall
substantially in saw-tooth-shape transversely of said one

direction.

4. The flexible sheet (1) according to Claim 1, wherein
said fibrous assembly (3) contains thermoplastic synthetic
fibers or chemical fibers having a fineness of 0.05 - 1%

deniers.

5. The flexible sheet (1) according to Claim 1, wherein



100Y ,, g 10%& ()-*T 10%0& ()-'z 109%& ()-3% 10%%& ()-f#g 10%& ()=9 }PR 2003
10%0&' ()-__3 u " " aaadE:/ 100 103" 9 10%0&% ()-Y 3710%& ()-5g 109%& () -
109%0% ()-30@ 10%0& ()-Y. T 10%0& () - aa+alanaaa"bxY:/ 100 g 10%& ()-3 S
10%& ()- f 10%& ()-@10%& ()-10%& ()- ' F10%& ()- 100'bTbbc cccdE:/
100 g 10%& ()-!g 10%& ()- @AO%& ()-2y-10%& ()-z
10%& ()- 10%& () -cc+df dddddddE: / 10b 10b&9T 10%H& ()-4Z10%& ()-2T
10%& ()- 0g 10%& ()-3.9g 10%& ()-)glov%m& ()-dddd2epeeexY:/ 10bS
10%& ()-Y 10%& ()-z 10%& ()-S 10%& ()- 10%& ()-"' F10%& () -
10bee6f gf PRAAELLLIOBE! as3oubiyY ()3 100 & qmed Tovp&Y( pregofoshih¢ymaly
10%& ()-g 10%& ()-f2gogvgdE:/ 10b& - 10%& ()-10%& ()-z
10%& () - BohdiOddh¢ye VG a0, 6) m&Ht BlOMInohwoehnaabr i Headi agsgahc”
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 713Le" noHeadknd r8816 - " Heading 93] c"A "Defaul t Paragraph
Font . #! { &+060, @KZPU) Y avdhj | nprtvxz| ~ K6$+*2~6; AHNy UQ
cvgl JIKLMNOPQRSTUWKY' j [ hK/ Q "#$& ' () *!,-.m 0623"456T8#9Q ;
%=P>T?@\BCDl EF4HH _JKLNO~-PQ#SS@INVWKZ) \\ Q* _a" bcdef vgZ[\]~_" abcdef ghi j kl mopqgr
stuvwxyz{|}~6Ti nes New RomanAri al Couri er New'h Root EntryWrdDocupentc
!"#$%&f()6+,-./§TQ3§$8?89;? sheet (1) according to Claim” 1, wherein
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

sald plastic sheet (2) is formed with a plurality of tubular

zones (51) extending from said upper surface to said lower
surface and each of said tubular zones (51) has an opening
diameter of 0.1 - 5 mm at said upper surface (13) of said

plastic sheet (2).

7. The flexible sheet (1) according to Claim 6, wherein,
inside said tubular zones (51}, said component fibers (3A)
partially extend upward beyond top ends of the tubular zones

(51).



