17 MAY 2004 -1 FLEXI BLE SHEET USED FOR DI SPOSABLE SANI TARY ARTICLE This
invention relates to a flexible sheet suitable as inportant stack nateri al
for disposable sanitary articles, particularly for disposable body fluid
absorbent sanitary articles such as disposabl e diapers or;i73aant 2004
napkins. Fig. 6 in the acconpanying drawi ngs is a perspective view show ng
a soft touch exhibiting nicroaperturcé pl astic sheer 110 disclosed by
Japanese Patent Application Disclosure No. 1987-57551. This plastic sheet
110 is adapted to be used as both the top- and backsheets of disposable

di apers a”gﬁﬂﬁgﬁﬁﬁinﬁﬁﬁﬁf'ﬂ%ﬁﬁl@éﬁvﬁmﬁﬁdgﬁéHﬂpgﬁW¥¥ﬁ“&pﬁﬁ?gt@mﬁhEEt onto

a wre-ne n ‘processing the sheet wth high pressure liquid
jet streans. The mcroapertured plastic sheet 110 is fornmed on its surface
destined to be placed against a wearer's skin with a plurality of
cylindrical projections 120 which are forned, in turn, on their tops with
m croapert ur esTh2s. iPerhphenaretdhes of @ hblewtr beapaturdt Y2 4% % i nged
| i ke petals. The sheet 110 is described therein to exhibit a cloth-Iike
touch a“qmgmlt%tterét%i& aRPesF ailC ef ot Ndgepesablea saofitatrguartexhidsi,t ed by
tl

t he pl as sheet
particularly for disposable body fluid absorbent sanitary
articles such as disposable diapers or sanitary napkins.

Fig. € in the accompanying drawings is a perspective viaw
showing a soft touch exhibiting micreapertured plastic sheet
110 disclosed by Japanese Patent Application Disclesure No.
1987-57551. This plastic sheet 110 is adapted to ke used as
bo-h the top- and backsheets of disposable diapers and made by
feeding relatively thin unpreocessed plastic shecl onto a
wire-mesh belt and then processing the sheet with high pressure
ligquid jel streams.

The microapertured plastic sheet 110 is formsd on ita
gurface destined to be placed against a wearer's skin with a
plurality of cylindrical projections 120 which are formed, in
turn, on their tops with microapertures 125, Peripheral edge
of the microaperture 125 is fringed iike petals. The sheet 110
is deseribed thevein to exhibit a cloth-like touch and a
lu=sterless appearance.

In general, a soft touch exhibited by the plastic sheet

ased in dispesable diapers or sanitary napkins when the sheet



used in disposabl e diapers or sanitary napkins when the sheet 17 MAY 2004

-2 cones in contact with the wearer's skin is evaluated on the

the soft touch exhibited by woven or nonwoven fabrics made of natur

synt hetic fiber.

art has the cylindrical projections ferned at their tops with the
m croapertures which are fringed along their peripheral edges |ike petals,
certainly a cloth-like soft touch will be obtained as the wearer's skin

noves to rub the fringed peripheral edges. However, the cylindrical
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pl astic sheet of prior art to exhibit a high softness

of f er ed mhylewofenadt radnwdy ETAIsi1€s T1WFiN-e the pl astic sheet of prior art
is described to exhibit a lusterless appearance since the periphera
of the respecthvent oroaper bdrese dretf thagadtd pkaspet @lsetout @ricr
peri pheral surf aces of the cylindrical projections 120 as wel |

art has the cylindrical projecticns formed at their tops with
the microapertures which are fringed along their peripheral
edges like petals, certainly a cleth-like seft touch will be
shtained as the wearer's skin moves te rub the fringea
peripheral edges. Howsvar, the cylindrical projections
themselves have a stiffness substantially higher than a
stiffness of the fringed peripheral edges and it 15 apprehended
rhat the sheet might be even stiffened rather than being
softened by forming the sheet with a plurality of such
cyiindrical projectiocns. Therefore, it is net easy for the
plastic sheet of pricr art to exhibit a high softness offared
oy woven or nonwoven fabrics.

While the plastic shest of prior art is described to
axhibit a lusterless appearance since the peripheral edges of
the respective microaperturss are fringed like petals, outer
peripheral surfaces of the gylindrical projections 120 as well
as the flat zones defined hetwesn each palr of the adjacent
oviindrical projections 120, 120 are left as a serious factor

enhancing a lustrous appearance of the sheet 110,

edges
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as the flat zones defined between each pair of the adjacent cylindrical
projections 120, 120 are |left as a serious factor enhancing a |ustrous
appearance of the sheet 110. 17 MAY 2004 An object of this inventionis to
provi de a flexible sheet used for disposable sanitary artij@gay pmdoved to
exhibit a confortably soft touch, onsone hand, and a surface appearance
havi ng luster sufficiently alleviated.” According to this invention, there
is provided a flexible sheet for a disposable sanitary article. The
flexible sheet is nade of flexible plastic sheet having top and bottom

surfaces and g.thichdiess gy 04001y o, 05 a5y o3k d Flexible sieat

i ncludi ng a pl antial Ty plane regions extending in paralle
one to another in one direction each having a wdth of 0'03r1 ltﬁggand a
ol Ur al | { 567 SP6T CAPEORPPATS SPREGATI BEEIy S ar FRITGEED 7 FETGHE Ui ect i on,
each lying between each pair of the adjacent aperture-arrays, each of the
aper t ur ecamfaysabilycbuldingoacp) urraldney hefd, ndindi 4 R Tpe (RRES TE8EIF havi ng
a wdth of 0.07 -- 1 mand a length corresponding to 1.5 or nore tines
of the widthngo lthakrt harplianentagi aisearidttchle aperture-arrays are
alternatively arranged in the direction orthogonal to the one direction.

Each pair of adLacent 4RS! LUAE i £0GhPNSH NANNE 1B RRAIAHY §-Aldilibl e
sheet for a disposable sanitary article. The flexible sheet
iz made of flexible plastic sheet having top and bottom surfaces
znd a thickness of 0.001 ~ 0,05 mm, =aid flexible sheet
including a plurality of substantially plane regions extending
in parallel one te another in one direction each having a width
of 0.G3 ~ 1mmand a plurality of aperture-arrays intermittently
arranged in the one direction, =sach lying between each pair of
the adjacent aperture-arrays, =ach of the aperture-arrays
incioding a plurality of individual apertures esach having a
width of 0.07 ~ 1 mm and a length corresponding to 1.5 or more
times of the width s0 that the plane regions and the
aperture-arrays are alternatively arranged in the directicn
orthogonal to the cne direction. Each palir of adjacent aperture
regions having the aperture-array therebetween are connected
To each other by a plurality of bridge regicns extending from
these adjacent plane regions across the aperture-array. Each
of the plane regions is provided at least along a part of its

zone defining the apertures extending in the cne direction with



to each other by a plurality of bridge regions extending from these

adj acent plane regions across the aperture-array. Each of the pl ane
regions is provided at |least along a part of its zone defining the
apertures extending in the one direction with 17 MAY 2004 17+¥is ptimral ity
of regions rising on a top surface of 4he sheet so as to forma
substantially irregular undulation and a plurality of trough regions each
defi ned between each pair of adjacent rising regions in the one direction
wherein, of the rising regions forned on the flexible sheet, the rising

r egi ons ﬁﬁkgamgtg%@aﬁ&ﬂr@%m o£6h & oo rAuGh JL8iroRRcegckehasi ng  a

depth of a east 01 mmare distri‘buted at a density of at | east
500/ cn®. Ihe fd exi bl e sheet, accordin lanis f&@fgyithh a
pl ural i t #oofC d5drt aredat %f“l endi’ au*ﬁrg%%duggfgétlon a J_prOVI ed on
its upper side with a plurallty of . fine and eaS|I% defogngle r|5|ng
regi ons iofr E§aLEN yedhrag §2Fhglalf SR§Tt RRTBRRT pRariaI P Gt
respectlve aperture-arrays at a density of at |east yOO ri sing regions per
1 cm sodikdngeasyiemd hien ri'se ngne edioastiehi mesrennit hdite i tewd t he
trough regions having a depth of at least 0.01 nm respectively. The
rising regiQns.di stfddut ed athsueh=highe sheet, the rising regions
defining on both sides thereof the trough regicns each having
a depth of at least 0.01 mm are distributed at a density of at
| least 500/cm’.

The flexible sheet according toe this invention is
provided with a plurality of aperture-arrays extending in cne
directicn and provided on its upper side with a plurality of
fine and ecasily deformakle rising regions irregularly
undulating along the peripheral edges of the respective
aparture-arrays at a density of at least 500 rising regions per
1 cn® so that each of the rising regions defines cn its both
sides the frough regions having a depth cof at least 0.01 mm,
respectively.  The rising regicns distributed at such high
density on ite upper side give the top zurface of the flexibkle
sheet a soft comtorlable touch and make the sheet lusterless.

These rising reglons are effective also to improve the water

repaeiliency of Lhe sheet's top surface.

Fig. 1 is a perspective view depicting a flexible sheet




density on its upper side give the top surface of the flexible sheet a
soft confortable touch and nmake the sheet lusterless. These rising regions
are effective also to inprove the waLer repellency of the sheet's top
surface. Fig. 1 is a perspective view depicting a flexibl eqsbiggt 2064 MAY
2004 5 according to this invention; kKig. 2 is a sectional view taken along
line Il - Il in Fig 1, Fig. 3 is a sectional view taken along line IIll -
1l in Fig. 1, Fig. 4is a fragnentary view depicting a part of Fig. 2 in
an enlarged scale; Fig. 5 is a perspective view depicting a conposite sheet

using the fI@éhQ] t%h%%gsaq%gquqg t.o this invention; and Fig. 6 is a
perspectlve V|em/exenp ari | eplctlng the plastic sheet of prior art. A

fl exi bl e sheet _propgsed by th S _inyention one. of tock tef for
meki ng di sposabt8- sgnﬁﬁaﬁyqﬁF%fEPﬁ WY tggeﬁn?%ﬁ?%l M nde stoogjfronlthe

description given hereunder wth reference to the acconpanying drawi ngs. A
flexi bl eFslgeeti?1 shown by Fig. 1 in a perspective view

Fig. 3 is a sectional view taken along line 11T - TII in
Fig. 1;

Fig. 4 is a fragmentary view depicting a part of Fig. Z
‘in an enlarged scale;

Fig. 5 is a perspective view depicting a composite sheet
using the flexible sheet according te this invention; and

Fig. & is a perspactive view exemplarily depicting the

plastic sheet of prior art.

A flexible sheet proposed by this inventicn as one of
atock materials for making dispeosable sanitary articles will
bhe more fully understood from the description given hereunder
with reference to the accompanying drawings.

A flexibie sheet 1 shown by Fig. 1 in a perspective view
comprises a plastic sheet subiected to a process of perferation
using high pressure water jet streams having a plurality of
substantially plane regions 8 extending in paralici ohe to
another in a direction indicated by a doakle-headed arrow Y,

a plurality of aperture-arrays 11 each defined between a pair

of adjacent plane regions B, 8 =so as to extend in the direction




conprises a plastic sheet subjected to a process of perforation wusing high
pressure water jet streans having a plurality of substantially plane
regions 8 extending in parallel one to another in a direction indicated by
a doubl e-headed arrow Y, a plurality of aperture-arrays 1 each2oefi ned
between a pair of adjacent plane regigans 8, 8 so as to extend in the
direction 17 MAY 2004 -b Y and including apertures 9, bridge- |.ike
regions 10 extending across the pair of adjacent plane regions 8, 8 and
rising regions 12 formed al ong peripheral apertures 9 and rising on

respect i ve-hap; Sa taCey bhaf 118 Bl,aReingeL0R%eBredi bRE M0 'dtiGhNess Of the
flexi ble sheet 1" used herein should he "understood to be a thickness cf

t he pl ane regions 8 maintapning..an,.initial pe ofth sti-c .sheet .
Figs 2 aﬁgrgggrgﬁg% Tona vﬁgagcggkeﬁlgﬁ%hd§ ﬁ%gglﬁ’-glphgndh%?ﬁﬁf 11 in
Fig. 1, respectivel The plane region 8 _of the flexjble sheet 1 has a

t hi cknes£e8f 295061 fi’ﬂérﬂeé hPRE el LB Fabi 2apeehetts v A HoeMdrds 9, 9
are spaced fromeach other by a width WL of 0.03 - 1 mm A plurality of
t he aper tresescdivar & cgr rangetod nt ér oft thst Ipldne tiegdinect - i od Yerm
preferably each having a wwdth W of 0.07 1 mmand a | ength correspondi ng
to 1.5 tiRRSKAEsRADILF titgs W UthiMPe Thechrildgesdddkensegianshddld he

undaerstood £to be a thickness ¢f the plane regions 2 maintaining

an initial shape of the plastic sheet.

Figs 2 and 3 arc scctional views taken along lines TT -

IT and IIT - IIT it Fig. 1, respectively. The plane region 8

of the fledikble sheet 1 has a thickness of 0.001 ~ 9,.{0% mm, esach

pair of respective the apertures 9, % are spaced from each other

by 2 width Wy of 0,03 ~ 1 mm. A plurality of the aperturess 9

are arranged intermittenlly in the direction ¥, preferably each

having 2 width W; of 0.07 ~ 1 mm and a length corresponding to

1.5 times or more the widkh W.. The bridge-like regionz 10

extending across the respective aperture—arrays 11 are

arranged intermittently in Lhe direction ¥ and include the

bridge-like regicns (10A) extending from the top surfaces 13

of the respective plane regiona 8 so as to describe circular

arca being convex upward or downward and the bridge-like

regions (10R) being as plane as the regions 8. Preferahly, =ach

of the bridge-like regionsz 10 has the minimum width W: of 0.001

~ 2 mm in the directicon ¥.




extendi ng across the respective aperture-arrays 11 are arranged
intermttently in Lhe direction Y and include the bridge-Ilike regions
(10A) extending fromthe top surfaces 7.3 of the respective plane regions
8 so as to describe circular arcs being convex upward or domAfed04and t he
bridge-like regions (105) being as plane as the regions B. Preferably,
each of the bridge-like regions 10 has the mnimumw dth WB of 0.001 -- 2
mmin the direction Y. 17 MAY 2004 -7 The rising regions 12 are forned by
folding partially the plane regions 8 upwardly of the top surfaces 13

al ong peripher al,. 209685 dfadiled eSREC FH@mBREEY WrAH 1%g E@th@ilﬁrhﬁé’i si ng
regions 12 has a thickness being the sane as or |ess than the thickness

of the plane region 8., The_risjing i, . i bei n
contigugﬁéaﬁg'f LA T R a%§g§2£1%?grggéggigégéhggkﬁgﬁﬁgﬂ%gperedg

fromthe proximl end 16 ugmard. Edges 17 of he_di stal free ends 17
undul at e S&g%eaS then LERBSAT  SRIARFIE W2 HP -t B PRI K AR THEHi rect i on
Y. For exanple, in the enbodinent illustrated by Fig. 2, the edges 17A

conpri se itthbse a Méiiokgests Pglegst s ascendigry $hbst binve i tdiskirg st war d
and those having oblique sides 22 ascending substantially leftward. These
obli que sirdeBe2l1a2 rdijiefrsact Bachietifer reqibarm peaintedroximal end
16 being contiguous to the plane regicn 8 and a distal free end
11 being tapered fram the proximal end 16 upward. Fdges 17 of
the distal free ends 17 undulate at least in the directions ¥
nf the directicon X and the direction ¥. For example, in the
enbodiment tlilustrated by Fig. 2, the edges 17A comprise those
having obligque sides 21 ascending substanﬁially rightward and
those having obligque sides 22 azcending substantially leftward.
These oblique sides 21, 22 intersect each other o form pointed
apices 23 of the respective rising regions 12, A height H as
measured from the top surfaces of the plane regions 8 tao the
aplices 23 is 0.01 ~ 2 mm. & trough regicn 24 is defined between
each pair of the adjacent rising regicns 12, 12. The traough
regicn 24 has a kottom 26 and a depth D of the trough region
24 corresponds to a vertical distance as measured from the apex
23 toc the bottom 26.
Fig. 4 is a scale-enlarged diagram showing a portion of

-

Fig. 2 surrcunded by an imaginary line in order to illustrate

a manner in which each of the rising regions 12 is defined




api ces 23 of the respective rising regions 3.2. A height H as- neasured
fromthe top surfaces of the plane regions 8 to the apices 23 is 0.01 - 2
nm A trough region 24 is defined between each pair of the adjacent rising
regions 12, 12. The trough region 24 has a bottom 26 and gy Ky bodx of t he
trough region 24 corresponds to a vergjcal distance as neasured fromthe
apex 23 to the bottom?26. Fig. 4 is a scal e-enl arged di agram show ng a
portion of Fig. 2 surrounded by an imaginary line in order to illustrate

a manner in which each of the rising regions 12 is defined 17 MAY 2004 -8

accor di ng 4.0 AAing inyepti oninTBALbSLNY TaYi #fs g heegi Bn i1ld usdreatred
conprises a relatively large rising subregion 12A and a relatively snal

ri sing subregion,12k wherein_the. apex. 2 of i S_tLslng.reql 12 nprises
T o TSR pHEBET e g SRR A o PR SRt BT S
is defined on the left side_of the first rising Eubre ion ﬁ%ﬁ a second

trough s@biedi 66185RVEd YAEFRALIT bEE WBeRPRRILPR s i S AE IR e RS 12A and

the second rising subregion 12B and a third trough subregion 24Cis
defined @n vliethightiside ofgitre Skcompritsi agfdubtegron 12B. offHéFirst -
third trough subregions 24A 24C have first - third bottons 26A - 26C,
respecti valayingValiH@8gion 12B. A first trough subregion 243 is defined
on the left side of the first rising subregion 12A, a second
trough subregion 24B is delined between the £irst rising
subregion 128 and the second rising subregicon 1ZB and a third
trough subregion 24C is defined an the righl side of the secend
rizing subregion 12B. The first ~ third trough subregions 244
~ 24C have first ~ third bottoms 26A ~ 260, respectively. Values
of depth D as measured from the first apex 23A to the first and
second bottoms 26A, Z6B are designated by d, &, respectively,
and values of depth D as measured from the second apex 23B to
the second and third bottoms 26B, 26C are designated by £, g,
respectively. These vaiues d, e, £, g should be at least (.01
mm, The first rising subregicn 122 has a leftward ascending
aobligue side 22 from which a smoll projection 27 extending
upward sc that a relatively shallow trough region 28 is defined
between the first apex 23A and the projection 27. A value of

depth j as measured from the first apex Z3A to a bolbbom 28 of

‘+his trough region 28 is less than 0.01 mm, It sheould be

underatood that such shal low trough having its depth less than




of depth D as nmeasured fromthe first apex 23A to the first and second
bottons 26A, 26B are designated by d, e, respectively, and values of depth
D as neasured fromthe second apex 23B to the second and third bottons
26B, 26C are designated by I, g, respectively. These val uesMAY @04, g
should be at least 0.01 nmm The firstgrsising subregion 12A has a |leftward
ascending oblique side 22 fromwhich a small projection 21 extending
upward so that a relatively shallow trough region 28 is defined between
the first apex 23A and the projection 27. A value of depth 3 as neasured

from the f ig1SkPREX n28A-5AnB=R0LE 0Bh 28t Bhugh hisp EEQUGR sLaiI0N 2%igh | ess
than 0.01 mm It should be understood that such shal | ow trough having its

depth | th Y.2004 h
o gl ontsiinan heli 8808acn 90 BheMLEnQoLS0UM £, S aNB L LANDN )

subr egi orf “6f g nlng rising re
Simlarly, the prolectlon 27 having on Iif rlgG%F | eft sjde such shallow
trough r&gFoRT28CFE1ABL? EOGTIEE 88 Orie fditngT stibregiidf BRCRHEAT1% ng
region 12. The first rising subregion 12A is counted as one rising
subr egi ot ticngdruskeyéby 88 tshecdssoohnbeddas priot edtsiow 2rhardickect ridyh
region 24 defining such first rising subregion 12A should be understood to
conpri se wiha fd Slgicand25econd tiesghr subngosoins=@idn 24 H 4 atomit®h both
si des of
as one rising subreglon inclusively of the associated
projection 27 and the trough region 24 defining such first
ris=ing subregion 124 should he understeoed to comprise the first
and secend trough subregions Z4A, 248 formed on both sides of
the first rising subregion 12A each having the depth D of at
least .01 mm. The depth £ of the second trough subregion 24B
as measured from the secend apex 238 of the =second rising
subregicn 128 also iz at least 0.01 mm. While the first rising
subregion 12A has small projections 31, 32 on its rightward
ascending cbligue side 21, these proiecticons 31, 32 3iso are
counted as the rising subregicons defining the rising region for
the same reason as has been described with respect to the
praojaecticn 27.
Under the definitiocon as has been described abowve, the
flexikle sheet 1 is formed with at least 500, preferably 1500

or more rising regions in the average per 1 o . With a

preferable embodiment of Lhe flexible sheet 1, each of the

plural plane regions B has a substantially uniform width W,




the first rising subregion 12A each having the depth D of at |east 0.01
mm The depth f of the second trough subregion 24B as neasured fromthe
second apex 238 of the second rising subregion 12B also is at |east 0.01
mm Wile the first rising subregion 12A has small proj ecti sy 3do4 32 on
its rightward ascending oblique sidejgl, these projections 31, 32 also are
counted as the rising subregions defining the rising region for the sane
reason as has been described with respect to the projection 27. Under the
definition as has been descri bed above, the flexible sheet 1 is forned

with at Legst-i30Q -ppefiehably 4300hc0f I ARECrEGBbAY § ean@NSad dherayer age
per 1 cn&g r#%%% apFeferablé enbod?n%nt ofrt%e fl exi ble sheet 1, each of

the plural pl.ane regions 8 has subst ant al.l i.f.ar. i Y MAY

2004 - 16 5mr HRET TS A bt TRe” piaher Soret e et dadash b

pl ur al aperture-arrags 11. _al so has a substantially uniform mﬁdtﬁ,ym.
A

These pl @déthedizons TBo4RdPLABCaSEALGRS- & F&Ys “IE BT & 1 §
direction Xinrig. 1 and the rising regions 12 are closely arranged in
the directliterndteThe noebdrreftide X rirsitdg .r éghodstile wesihe wamtred by
observing the sheet 1 along its edge extending in the direction Y as shown
in Pig. 23U8kBY-losely arranged in the directicn ¥. The number of the
rising regions 12 may be counted by observing the sheet 1 along
its edge extending in the direction ¥ as shown in Fig. 2 using
a microscope at appropriate magnifications, for example, 100
magnifications. Specifically, the avcrage number p of the
vising regions 12 per unit length along the direction Y. The
flexible sheet 1 may be observed at the same magnificaticns
along its edge extending in the directieon X as shown in Fig,
3 to count the average number g of the aperture-arrays 11 per
unit length along the direction X. Two arrays of the rising
regions 12 extending in the direction ¥ are associated with each
of the aperture-arrayvs 11 and therefore a total number cf the
ri=ing regions 12 of the flexible sheet 1 per unit aresa can bo
obtained, so far as the nurmber of the rising regions 12 arranged
ir the dirccticn X is neglected, from an equation:
L=p x q=x 2.
A rotal number of the riging regions 12 per 1 cm® is given

by an equation as will ke described.

T =p x {10/2) x g x {1072} = 2 = p = g x 2 =x 2%




a mcroscope at appropriate magnifications, for exanple, 100

magni fications. Specifically, the average nunber p of the -rising regions
12 per unit length along the direction Y. The flexible sheet 1 nay be
observed at the same nmagnifications along its edge extendingan2iine
direction X as shown in Fig. 3 to coypt the average nunber q of the
aperture-arrays 11 per wunit length along the direction X. Two arrays of
the rising regions 12 extending in the direction Y are associated with
each of the aperture-arrays 11 and therefore a total nunber of the rising

regions %ébe‘%fe fgh&ék?x&_l&' ensheet r1gPefutiti s d1eaneani Benqohtgised, 180 far
as the nu f the rising regl ons 12 arranged |n the direction X is

negl ect ed f om an_e uatl on:

urrber of .t J SI ng
regi ons pér™r chp® Pscg%‘\rlpé iélan [gqeﬁ%’t%lloensgajs W|l1L e d scr}fe{o}L

11012) x (1x {10/2; x 2 = p x x 2 x 25 17 NAY 2004, where p, and 1%harc the
aver age manBér seaplthelt imy rﬂj’dr &diconglagivedy Dhim T %%%Ib%df‘?%eq’@b
flexi ble sheet 1 having a height of at |east 0.01 mnand the relatively
thin risicigsedg ensaliZrecc|osed yhaghargediay a:lfh|5g1@fden:su t prafseb0® B cnl
presents a velvet-like soft touch since the rising regions 12 are easily
def or mble.1vEResq ki Befii 8606 €O @DS HE? rGlsasel Yeghoasged and casily
deformable. These fine rising reglons 12 closely arranged and
irregulariy shaped 25 has been described above advantageously
make the flexible sheet 1 lusterless by diffused reflection
cocurring on themselves. Furthermore, most of the rising
regicns 12 are normally kepl rising on the top surfaces 13 of
tne respective plane regions 8 and apt te lean in the direction
of the donbhle-headed arrow ¥ thereby to cover the plane regionsa
8 so that the fiexible shoet 1 may exhibilt an appearance of rough
surface in spite of the presence of the plane regiocns 8.
Consequeaently, so—called plastic-like luster cotherwisze
exhibited by the plastic sheet iz effectively alleviated. Such
undesirable plastic-1like luster can be further alleviatéd by
adopting the flexible sheet added with grains of titanium oxide,
parium sulfate cr the like.
The presence of the rising regions 12 closely distributed
over the flexible sheet 1 enlarges a contact angle with a drop

of water and thereby lmproves a water repellency of Lhe sheet

1. For exanmple, the sheet 1 made of a polyethylens sheet having



irregularly shaped as has been descri bed above advantageously nmake the
flexible sheet 1 lusterless by diffused reflection occurring on

t henmsel ves. Furthernore, nost of the rising regions 12 are normally kept
rising on the top surfaces 13 of the respective plane regioaxys2eid apt to
lean in the direction of the double-feaded arrow X thereby to cover the

pl ane regions 8 so that the flexible sheet 1 nay exhibit an appearance of
rough surface in spite of the presence of the plane regions 8.
Consequently, so-called plastic-like luster otherwise exhibited by the

plastic gheet i f.feettvel ol lLev-atrechs S4 urdestkablge pastidg=d | ke
| ust er c%n%§2C$§F$ e?fa I@tfﬁ?ﬁd by adopti%gethe flexible g%eef_added wth

grains of .titanium.oxide, barium,suylfat the Li _ sgNce of the
rising r@d&bngﬁfzréféggl%nggpfiggt%% go@%ﬁé%ﬁg ?%EXI I%Psqgéf 1 enlarges a
contact angle with a drop of water and thereby Hggroves a water repellency

of the skebtlo &nlpsEeskapre acher Bt thaddigit 4 Hollyet Y éid <heet
having 17 MAY 2004 12 a thickness of 7 Kmand a contact angle of 99may be
provi ded Thuist hh&he T irsinder egednss 2 baeaahdbdsi vyteot sE@cblenprdigRyy 1 cnp
to enlarge the contact angle of the sheet 1 to 105or larger. This sheet 1
may be usedtamia brealhahlepied an apepel, | eghisheetnapkins or the likse.

The inventors measured the contact angle of the sheet 1 uszing

an optical contact angle meter (Model CA - SMII manufactured

Fig. 5 is a perspective view showing a composite sheet
199 including the flexikle sheet 1 as Lhe important component.
Since the flexible sheet I itself is relatiwvely thin in the
plane regions 8 as well as in the rising regicns 12, it would
be diffigult to handle the flexible sheet 1 in the course of
a praocess for making disposable diapers or sanitary napkins 1f
the flexitle ghest 1 along is used as the topsheet. One of the
characteristic peculiar to the flexible sheet 1 that the sheet
1 is =asily torn along the aperture—arrays 11 makes it further
difficult to handle the this sheet 1. There is still another
proklem that the flezible sheet 1 is apt to cling to a diaper—
or napkin-wearer's skin under the effect of static electricity
and can not ke easilty separated from the skin, To overcome these
praoblems, a fibrous layer 2 is bonded tc the bottom surface 14

by HYOWAR IWNTERFACE SCTERNCE €O., LTL.).
of the fiexible sneet 1 as shown so that the flexible sheeset 1



sui tabl e for disposable diapers, sanitary napkins or the like. The

i nventors neasured the contact angle of the sheet 1 using an optical
contact angle neter (Mbdel CA - SM 1 manufactured by KYOM | NTERFACE
SCIENCE CO., LTD.). Fig. 5 is a perspective view showi ng axcposiiie sheet
100 including the flexible sheet 1 as{4he inportant conponent. Since the
flexible sheet 1 itself is relatively thinin the plane regions 8 as well
as in the rising regions 12, it would be difficult to handle the flexible
sheet 1 in the course of a process for meking di sposabl e diapers or

sanitary ﬁggrplghn%iékeﬁea §Lexbbleigpeeindn gl ONG 1S pisgtas, g dapsheet .

One of t aracteristic peculiar to the flexible sheet 1 that the sheet

1 is easily torn_ along the aperture-ar s 11 _nakes.i Lfficult
to handl &°EhENEhT 5 SRR T T hdre '8 as%iaﬁ < &0 %E%nlep%o%%]c{efm%t Tﬁnqitﬁle

flexible sheet 1 is apt to cling to a diaper- or napkin-wearer's skin under
the effe6f bheSfJaee:r-vebﬁqe ehaatcilt Y2y defdl 168 SR -bénesgileW%Bépé}aa*tddﬁgr om t he
skin. To overcone these problens, a fibrous |ayer 2 is banded to the
bot t om suitf ate s14heeft tlhe sf ledficlitd veligettal-idd tsftevin so that the flexible
sheet 1 17 MAY 2004 -13 may be thickened w thout inpairnent of the

property expectrgd fIQEo{lQela’}}E@ri Poukedi omns t1d sapdrpbsbhersaaeabl g t ear

strength
a basis weight of 2 ~ 100 g/m° and formed by thermoplastic
synthetic fiber, chemical fiber such as rayon fiber, a mixture
of these synthetic fiber and chemical fiber or a mixture of
these synthetic fiber, chemical fiber and natural fiber such
as cotbton fiker or pulp fiber. Preferalbly, the fikrous layer
2 1= provided in the form of nonwoven fabric made of the suitable
types of fiber as have been enumerated above or a mixture
theracf and having a dezired flexibility. More preferably, the
[ikbrous layer 7 in the form cf nonwoven fabric made of
thermoplastic synthetic fiber having a fineness of 0.1 ~ 15
deniers. An example of such nonweven fabric is nonwoven fabric
made of melt blown fiber.

When the ocomposite  sheet 100 is  used as  thae
ligquid-pervicus topsheet for disposable diapers cor sanitary
napkins, it is preferable that the flexikble sheet 1 is
hyvdrophilic and has a breathability of the composifte sheet 100

in the direction cof its thickness in a range of h -~ Y00

cm?/em’rsec as measured in accordance with JIS (Japanese



of the flexible sheet 1 may be inproved. In this way, handling of this
sheet 1 is effectively facilitated. The fibrous |layer 2 used for this

pur pose preferably has a basis weight of 2 - 100 g/n2 and forned by
thernopl astic synthetic fiber, chemcal fiber such as rayniabesd a

m xture of these synthetic fiber andjghem cal fiber or a mxture of these
synthetic fiber, chemcal fiber and natural fiber such as cotLon fiber or
pulp fiber. Preferably, the fibrous layer 2 is provided in the form of
nonwoven fabric made of the suitable types of fiber as have been

enurer at qdﬂg@\ﬁa@s@a %Iram? r.LhgsE0ih AR Dot nG: A Hesidednf deddyd i ty.

Mor e pre era rous layer 2 in the form of nonmnven fabric nmade

of therngpl,ast synthetic fib havi iL.he 15. niers..
An exanpng b %@%Tﬁ%ﬁhovgﬁbﬁﬁﬁggéﬂl%fﬂ%ﬁaéééﬁ ?fﬁrlc 59 neiﬁﬁblomn
fiber. Wien the conposite sheet 100 is used as the Uld pervi

t opsheet flgxibileppBast el andpehs o> L2y - I RS, b‘%ﬁ‘d‘?g Lpﬁ’rgeei‘t&"%‘arbI e that
the flexible sheet 1 is hydrophilic and has a breathablllty of the

conposi t aziheet teOhniguehef dieattion witiazsonhickarssnd n SHIgEIEf 5 --
100 cnB/cnR-sec as neasured in accordance with JI'S (Japanese 17 MAY 2004
-14 adhesive such as hot melt adhesive.
lihen the flexible sheet 1 alone or the composite sheet
100 is used as the liguid-pervicus topsheet for a body £luid
absorkbent sanitary articles such as dispesable diapers or
sanitary napkins, body fluids discharged on the articles flows
on the respective plane regions 8 in the direction indicated
by the arrow ¥ through each pair of the adjacent rising regionsa
17, 12 into the apertures 9. For example, body fluids are guided
through the trough region 24 into the apertures 9 as indicated
by an arrow F in Fig. 1 and then rapidly absorbed by the core.
In other woerds, the rising regions 12 arranged along the
peripheral edges of the respective apertures 5 do not cause body
fluids to stay on the top surface of the flexible sheet 1 or
the composite sheet 100,
The flexible sheet 1 of the compesite sheet 100 using the
floxible sheet 1 as its important component can be used not only

as the breathable water-repellent topsheet of disposable

diapers or sanitarvy napkins but also as the liquid-pervicus or

water—repellent topsheet for the other article such as training




I ndustrial Standards)-L-1096 and a water resistance in a range of 0 -- 200
nm as nmeasured in accordance with JIS-L-1092. The flexible sheet 1 and the
fibrous |ayer 2 may be bonded together wusing a technique of heat- or

ul trasoni c-sealing or suitable adhesive such as hot nelt jpdiess v@d Wien
the flexible sheet 1 alone or the conppsite sheet 100 is used as the

| i qui d- - pervious topsheet for a body fluid absorbent sanitary articles
such as di sposabl e diapers or sanitary napkins, body fluids discharged on
the articles flows on the respective plane regions 8 in the direction

i ndi cate t Y- LhLough,ga¢hRal Iy ofi dihe A6 entowh S hg:d egi ons
12, 12 i%ﬁgg%ﬁeggﬁéé%ﬁﬁzé 9. For gxanp?e, B%dylflufgfiaren%uided t hr ough

the trough region_ 24, into_the apertures 9 as_indi . rr Fin
Fig. 1 and T‘ﬁ‘gﬁc?ép?]d:?‘?/‘ ag%r%%% Eb%/%?‘ﬁe“%g?lé. rePﬁE%i&ﬁgrL%}%ﬁ’%ﬁ,&t ﬁgygri si ng
regions 12 arranged al ong the eri pheral edges of fhe respective apertures
9 do not fegidelisoapect] 4i 48 PBHEERFO LY PhY %‘Eﬁtfla%éi%tfu&p%é‘ﬁ Sl e
sheet 1 or the conposite sheet 1.00. The flexible sheet | of the conposite
sheet 10@mysizid et beeockl aXilblpeedeet 1y dsidlistcanpdret dhitb X0y disifr ¢an be
used not only as the breathable water-repellent topsheet of disposable

di apers ghdgagkt%@ﬁr@%@@&ﬂ@ Fut,=a3l.so as the |iquid-pervious or
wat er -repel | ent topsheet for the other article such as training



17 MAY 2004 pants, diapers for the incontinent, various pads or gowns used
in nmedical side. For use as the water--repellent topsheet, the flexible
sheet 1 is preferably of hydrophobic nature and the conposite sheet 100
preferably includes the fibrous |layer 2 nmade of hydrophobfrif{viend 17 MAY
2004 -16 WHAT IS CLAIMED IS: 1. A f] exible sheet used as stock materi al
for disposable sanitary article conprising: said flexible sheet {1) being
made of a flexible plastic sheet having top and bottom surfaces (.13),
(14) and a thickness of 0.001 0,05 nmm said flexible sheet (1) including
a pluralifyrof rsubstamihakky pl ane regions (8) which extend in parall el
one- to another in one direction (y) each having a wwdth of 0.03 -- 1 nm
and a plurality of aperture-arrays (11) intermittently arranged in said
one direction (y), each |lying between each pair of the adjacent

aperture- arrays ( 1 each.of .sai d apert.ur arra (1l in

plurality of i rfdi Miea @ﬁ&rg? '(_39% eacLh avi rl%ﬁaal vmlj)ét% o‘?é%'g%ggl nm and
a length corresponding to 1.5 or nore tines of said width so that said

pl ane regfenstagy axficle comprising:

said flexible sheet {1) being made of a fiexible plastic
sheet having. top and bottom surfaces {13}, (14) and a
thickness of 0.00% ~ 0,05 mm, =said flexible sheet (1]
including a plurality of substantially plane regions ()
which extend in parallel one to another in one direction {y)
gach having a width of 0.02 ~ 1 mm and a plurality of
apoerture-arrays (11) intermittently arranged in said one
direction {v), each lving betwesen each pair of the zdjacent
aperture-arrays (11}, each of =said aperture-arrays {ii]
including a plurality of individual aperlures {9) sach having
a width of 0.07 ~ 1L mm and a length correszponding to 1.5 or
more times of said width so that said plane regicons (8) and
gaid aperture-arrays (11) are alternatively arranged in the
direction (%X} orthogeonzal teo said one direction (y)r

gach pair of adjacent said plane regions (8} which has
said aperture-array {11) therebetwean being connectoed to aach
sther by a pluraiity of bridge regicns {10) extending from

these adjacent plane regicns {8) across said aperture-array

(11} and




said aperture-arrays (11) are alternatively arranged in the direction (x)
orthogonal to said one direction (y); each pair of adjacent said plane
regions (8) which has said aperture-array (11) therebetween being
connected to each other by a plurality of bridge regi onsi{d#Yesbendi ng
from these adjacent plane regions {8jyacross said aperture-array (11);
and 17 MAY 2004 -17 each of said plane regions (S} being provided at | east
along a part of its zone defining said apertures (9) extending in said one
direction (Y) with a plurality of regions (12) rising on a top surface

(13) of said sheginh (J =0 @E1kAl BEH 0Rs SUDS tah@blyviHeagat areaswdul at i on
and a plurality of trough regions (24 } each defined between each pair of

nd a plurality of = troug (24} ‘each defined pair ¢
S a i si o4 bR ERGT ot TS e A S R TN G g

regions (12) defining,an both siges (22) th1reoL. said trough regions (24)
each havi bty 8288pPH= o158 HEaRt LB M Tim? e Tt {?¥tﬁleﬁﬁgﬁ§%ngﬂ%fty of at
| east 500/cm . 2. The flexible sheet according to daim1l, wherein
respect i veiaphgesn (R3protugdiger ($Bhgofep b ash (lilesat 28 YRefyht of 0.01
- 2 mm above said top surface (13) of said plane

a substantially irregular undulation and a2 plurality of

rough regicons (24} each defined between each pair of adjacent

said rising regions (12} in sald one direction (y) whezrein,

af said rising regions {12) formed on said flexible sheet (1},

the rising regions {12) defining on both sides (22} thereof

said trough regions (24) each having a depth of at least 0.01%

rm are disiributed at 2 density of at least 500/cof.

2. The flexible sheet according to Claim 1, wherein
respective apicez {23) of said riszing regions (1.2 iie at =
height of 3.0]1 ~ 2 mm above said top surface (13} of said plane

regions (1;.

3. The flexiblie sheet according to Claim 1, whorein said
flexible sheet {1) is provided on its bottom surface {14) with
a fibrous layer (2} having a basis welght of 2 ~ 100 g/m® bonded

thereto so as to form a composite sheet (100G .

Fin The flexible sheet according to Claim 1, wherein said



regions (1} 3- The flexible sheet according to daim1l, wherein said
flexible sheet (1.) i's provided on its bottomsurface (14) with a fibrous
| ayer (2) having a basis weight of 2 -- 100 g/n2 bonded thereto so as to
forma conposite sheet (1.00). 4. The fl exi ble sheet accordmzagy 2604 ai m 1,
wherein said 17 MAY 2004 19-fl exi bl ggsheet ill is of hydrophobic nature.
5. The flexible sheet according to Caim3, wherein said fibrous layer (7)
is formed by hydrophobic fiber.

flexible sheet {1) is of hydrophobic nature.

5. The flexible sheet according to Claim 3, wherein said

fibrous layer (2} is formed by hydrophobiec fiber.




