COWPCSI TE HEFT BACKGROUND OF THE | NVENTI ON 9 MARCH 2005 Thi s invention
relates to a conposite sheet conprising 5 a rionwoven fabric fornmed from
t hernopl astic synthetic resin fibers and a plastic filmfornmed froma
thernoplastic synthetic resin and joined to one surfacegiskbfy woven
fabric. Japanese Patent Application Puplication No. 10 1999-.3497/02A

di scl oses a porous sheet conprising a plastic sheet having a nunber of
mcro pores and partly enbossed such that opaque regions having a total
light transmttance of below 50 % and transparent regions having a total
light transmttance of 50 % orcatponer @ esfieprned in the sheet. In 15 this
porous sheet, the enbossed portions define the transparent regions. The
transparent regions account for 5 - 30 %of a total area of the sheet. The
sheet has a noisture perneability in the range of 0. 8 - 4 g/10 0 cm h.
Thi s porous sheet, when usgg as_a back sheet of a disposable wearable 20

article such as a disposéHFHQﬁQHﬂQ G ?ﬁﬁn%&ﬁ%wmgﬂkim is effective to

reduce humdity and heat buildup within the wearable article and permts
us Lo see the eXorenemts,terg. relarmEcadddigeestalbestiedoipri Aengear abl e
article though the -2
3 a nonwoven fabric formed from thermoplastic synthetic resin
fibers and a plastic film formed from a thermoplastic
synthetic resin and jolned to one surface of the nonwoven
fabric.
Japanese Patent Application Publication Ng,
10 199%%-34%702A discloses a porous sheet comprising a plastic
sheet having a number of micro pores and partly embossed such
that opagque reglons having a total light transmittance of
below 50 % and transparent regicns having a total 1light
transmittance of %0 % or above are formed in the sheet., In
13 this porous sheet, the embossed portions define the
transparent reglions. The transparent regions account for b
- 30 % of a total area of the sheet. The sheet has a moisture
permeability in Lhe range of 0.8 - 4 g/100 cm®+h. This porous
sheet, when used as a back sheet of a disposable wearable
20 article such as a disposable diaper or sanitary napkin, is
effective to reduce humidity and heat buildup within the

wearable article and permits us Lo see the excrements, e.d.,

urine and feces, absorbed in the wearable article though the



9 MARCH 2005 transparent regions fromoutside of the article. However, in

t he porous sheet as disclosed in the above-identified reference, the total
light transmttance of the opaque regions, exclusive of the enbossed
portions, is 5 below 50 % and is insufficient for us to gegaskPgr SyEr enents
through the opaque regions. The porous,sheet only allows us to see a part
of the excrenents through the transparent regions. The reference al so

di scl oses a conposite sheet having a nonwoven fabric lam nated to the
above porous sheet. 10 However, the presence of the nonwoven fabric reduces

a total |drghtsdaransmddanes ofrdihegonpeside gheelrrand Aaccordingly even
at the transparent regions of the porous sheet. SUVMARY OF THE | NVENTI ON 15

I't is an object yofthiS inyentio fb@goﬁhg%taeﬁ?”ﬂg%%&%seﬁhGEt whaich shows

high total light transiittance and noisture perneabil ity and whiCH, when
used as a back sheet.% dLsEosabIe wear abl.e article, allows us to see

f' . —
tho excr ofPie ™ IMESGIHAEY f°ERECaPET Gilte tREGdghtehk tehEE™ i Wianmsupt
difficulty, 20 fromoutside of the article. According to the present
i nventi onthehepéaue peaiicdéd =acdurpasi vd sheeembosperdsesrsinoswoven fabric
formed froma thernoplastic synthetic resin fibers arid a plastic film-3
5 below 50 % and is insufficient for us to see the excrements
through the opague regions. The porous sheet only allows us
to se2 a part of the excrements through the transparent
regions. The reference also discloses a composite shest
having a nonwoven fabric laminated teo the above porous sheet.
1} Heowever, the presence of the nonwoven fabric reduces a total

light transmittance of the composlite sheet and accordingly

even at the transparent regions of the porous sheet.

SUMMARY OF THE INVENTION

15 It is an obhject of this invention to provide a composite
sheet which shows high total light transmittance and moisture
permeability and which, when used az a back sheet of a
disposable wearable article, allows us to see the excrements
absorbed in the article through the sheet, without difficulty,

20  [rom vutside of the article.
According to the present ihvention, there is provided
& composite sheet comprises a nonwoven fabric formed from a

thermoplastic synthetic resin fibers and a plastic film



9 MARSH 2005 forned froma thernoplastic synthetic resin and Joined to one
surface of the nonwoven fabric. The conposite sheet further conprises the
filmbeing a non-porous and noi sture perneable filmfarnmed fromany of 5
uret hane-based, ester-based and ani de-based thernopl asti gpghpe4PsRi5 ' €si ns,
the filmand nonwoven fabric each havifigg a total |ight transmttance of

not lens than 70 % and not greater than 95 % when neasured according to a
Japanese Industrial Standards (hereinafter referred to as JI'S) K 7105TH 10
met hod, the filmbeing joined by fusion to synthetic resin fibers

consti t ut imgnihef PERVD YRR rkdll =G i angvhhBe £0AD0sI 12 s nshegi nbawing, 3 total
light transmttance of not |ess than %0 % and not greater than 95 when

nmeasur ed i_n S, K 71Q5A method. 15 This invention enconpasses
t he foIIo%%%g%gﬁbgg?%%%%%Pn“vaf ﬁé”gfbrenentioned filmhas a nunber of

pr ot uberances arranged in an interm_ttent manner _and rotruding toward the
nonwoven fabri c "&fdSPIRESpERt EERET éﬁﬁéﬁﬁFnﬁﬂmﬁf&3§§b§g§n?ﬂémlQGépanar
manner between adj acent 20 protuberances, with the protuberances being
j oi ned by af nshopcrpgssyndheristvesipefmnddrbe clnist ifoutiar fivven AoRwo¥en
fabric, (2) The conposite sheet has a noisture perneability of not |ess
t han 15 00QrgitnR24Hbaswhien gmasuet ar Gidi i 40 Based thermoplastic
elastomer resins, the film and nonwoven fabric each hawving
a total light transmittance of not less than 70 % and not
greater than 25 % when measured according to a Japanesze
Industrial Standards {hereinafter referred to as JIS) K T105h
1} method, the film being joined by fusion to synthetic resin
fibers constituting the nonwoven fabric, and the composite
sheet having a total light transmittance of not less than 60 %
and nol greater than 95 % when measured according to a J783
K 7105%A method.
15 This invention encompasses the foilowing embodiments.

{13 The aforementioned Film has a nuanber of
protuberances arranged 1in an intermittent manner and
protruding toward the nonwoven fabriec and flat portions
extending in a substantially planar manner hetween adijacent

20 protuberances, with the protuberances being jolned by fusion
to synthetic resin fibers constituting the nonwoven fabric,

{2) The composite sheet has a moisture permeability of

not less than 1,000 g/m*:24Hr, when measured according to a



-4 5 9 MARCH 2005 JI'S L 1099A-2 nethod. (3) The conposite sheet has a
hydraul i c pressure resistance of not |ess than 49 hpa, when neasured
according to a JIS L 109A nethod. (4) in a disposable wearable article

whi ch includes a |iquid absorbent core interposed betwegniaRliaiis
pernmeable top sheet arid a |iquid inpgrnmeabl e back sheet t he conposite
sheet is used for the back sheet.. 10 BRI EF DESCRI PTI ON CF THE DRAW NGS

Figure 1 is a partially cut-away perspective view of a conposite sheet;
Figure 2 is an end view taken along the line A-A of Figure 1; 1 Figure 3
is a viewIdl¥ow g XHe “emetlicely of Figure 2 in an enlarged fashion.; Figure
4 is a partially cut-away perspective view of a conposite sheet enbodi nent

which differs from thee eaapdianal showe i gunﬁmﬂra@ﬂ@ BUESSD LS an end
vi ew t aken along the line B-B cf Figure 4, Figure 6 Is rtla F
cut-away per i%%%%ee o¥' Deoiess than 45 hpa, when measured according
to a JIS L 1092A method.
5 (4] In a disposable wearable article which includes a
liquid absorbent core interposed between a liquid permeable

top sheet and 2 liquid impermeable back sheet, the composite

sheet is used for the back sheet.

10 BEIEF DESCRIPTION OF THE DRAWINGS
Figure 1 iz a partially cut-away perspective view of
a composite sheot;
Figure 2 is an end view taken along the line A-A of
Figqure 1;
15 Figure 3 is a view showing the end view of Figure 2 in
an enlarged fashion:
Figure 4 is a partially cut-away perspective wview of
8 compesite sheet  embodiment which differs from tre
embodiment shown in Figure 1;
20 Figure £ is an end view taken along the line B-B cf
Figure 4;
Figure & is a partially cut-away perspective wview of

a disposable diaper using the composite sheet of Figure 1 for



a di sposabl e di aper using the conposite sheet of Figure 1 for -5 9 MARCH
2005 its back sheet; and Figure 7 is an end view taken along the line CC
of Figure 6. 5 DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
conposite sheet in accordance with this invention is behgmRescrigged in
detail with reference to the attached sdrawings. Figures 1 is a partially
cut-away perspective view of 10 a conposite sheet 1A Figure 2 is an end
view taken along the line A-A of Figure 1. Figure 3 is a view which shows
the end view of Figure 2 in an enlarged manner. In Figure 7 and

bel ow descrishéd cki gluees ;42amd , a lateral direction is indicated by the
arrow X arid a longitudinal direction is 15 indicated by the arrow Y. The

conposi te sheet pifui-achudes o neuwven, fabrde 21040reed {1om &bﬁrﬂﬁp' astic
synthetic resin fibers 2a and a plastic film3 formed froma thernopl astic
syntheticF{iﬂgﬁirré.6 The conposite sheet 1A is constructed in two | ayers by
such 20 a way as to | ocate the nonwoven fabric 2 adjacent a bottom face of
the film3, and has opposite side edges la extending longitudinally in a
paral |l el manner to each ether and opposite

5 DETATLED DESCRTPTION OF THE PREFERRED FMBODIMENTS
The composite sheet in acceordance with this invention
is below described in detail with reference to the attached
drawings.
Figurez 1 is a partially cut—away perspective view of
10 a composite sheet 1A. Figure 2 iz an eﬁd view taken along
the line A-A of Figure 1. Figure 3 is a view which shows the
end view of Figure Z in an enltarged manner. In Figure I and
below-described Figures 4 and €&, a lateral direction is
indicated by the arrow X and a longitudinal direction is
15 indicated by the arrow Y.
The compasite sheet 1A includes a nonwoven fabric 2
formed from thermoplastic synthelic resin fibers Za and a
plastic film 3 formed from a thermoplastic synthertic resin.
The compeosite sheet 1A is constructed in two layers by such
20 a way as to lecate the nonwoven fabric 2 adjacent a bottom
face of the film 3, and has opposite side edges la extending
longitudinally in a parallel manner to each other and oppaosite

end edges lb extending laterally in a parallel manner to each



end edges | b extending laterally in a parallel manner to each 6 other. 9
MARCH 2005 Exanpl es of useful nonwoven fabrics 2 include those nade by
spun-| ace and needl e- punch t echni ques whereby constituent synthetic resin

fibers 2 a are nechanically 5 entangled with each other, \ made by
mel t-bl ow, spun-bond, air-through, thermal-bond and che%?@g$£g§%@5

t echni ques whereby synthetic resin fibers 2a are bonded tc each other,
either thermally or chemically. Exanples of useful synthetic resin fibers
2a include 10 polyolefinic fibers such as pol ypropyl ene and pol yet hyl ene,
pol yest er skihber.s such as pol yet hyl ene terephthal ate and pol ybutyl ene
terepht hal ate, polyam de fibers such as nylon 66 and nylon 6, acrylic

fi bers, polyethyl / pol opyl.ene or. polyester. sheath-core a .

si de- by- si de coﬁf‘%@ﬁ%gsf ?‘l’t%rer‘”?éf%g fhﬁé“"f‘?o‘ierﬁl fﬁ%”f%% d“ﬂ?%ﬂr‘?gngg@?@r-based
t hernopl astic elastoner_resin, substantially non-porous and gerneable to
moi st ur e. ™FAE ePdst TR+ n A alsiesie Eopsity mERCEBASIEE nyhese Har d and
soft segnents. The hard segnents conprise polyester derived either from

aromat i ¢ @boatchoughic aehitheindc 20 eaiimphétiberdi ata omrier omeahaphasity
di carboxylic acid and
5  entangied with each other, and those made by melt-blow,
spun-bond, air-through, thermal-bond and chemical-bond
techniques wherehy synthetic resin fikers ?a are bonded to
each other, either thermally or chemically.
Examples of useful synthetic resin fibers 2z include
1 polyolefinic fibers such as polypropylene and polyethylene,
polyester fikbers such as polyethylene terephthalate and
polybutylene terephthalate, polyamide fibers such as nylon
o6 and nylon &, acrylic fibers, polyethylens/polypropylens
or polyester sheath-core and side-by-side conjugate fibers.
15 The film 2 iz formed from an ester-hased thermeplastic
elastomer resin, substantially non-porous and permeable to
moisture. The elastomer resin is a block copolymer consisting
of hard and soft segments. The hard segments comprise
polyester derived either from arcmatic dicarbozylic acid and
20 aliphatic diel or from aliphatic dicarboxylic acid and
arcmatic diel. The soft segments comprise polyether.

The following explains a mechanism of moisture vapor

transmission through the film 3. The film 3 consists of hard



aromatic diol. The soft segnents conprise polyether. The foll ow ng expl ains
a nechani sm of noisture vapor transm ssion through the film3. The film3
consists of hard 7 9 MARCH 2005 segnents as nol ecul e-constrai ni ng
constituents that serve tc prevent plastic defornmation, gapdregfipogegnents
as flexible constituents that permt_4ransm ssion of noisture vapor. The
hard and soft segnents are |ocated in a random manner in the 5 film3. In
the hard segnents, polyneric chains of polyester forma crystalline phase-
In the soft segnents, polyneric chains of polyether forma non-crystalline
phase. i nzkheesofkt a = SRQEN 1S -WHIGR Al & i g chbhel cQedk-Raf A Sta:8:= pLaced
under a tenperature of not lower than its glass transition 10 tenperature,
nei ghbor i fi,G+Chaj,ns et i ed._f ot her
e o e e S S P SR S - s S e e
| arger in sizg.+than a_ ol ecul e (particle dianmeter of about 3. 5_1)
moi sture SCESGFFVBY LPheldbFEE et heehMbFatandy Brigsyest@roandTis
pol yet her, nol ecul es of npoisture vapor are allowed to adsorb on a top side
of the fibhird and $heh SREkeny edghlehatedi 88 a prasgbm Mamnehe isofbesegnent s
into an interior of the film3. |If a vapor pressure is |lower at a back

a: Fle tﬂanfaﬂmaBtoarsitdé hafdtdeghédts 3, pd herdml e cil-6$ 06 fMPbB{gE e ¥apor arc
al | owe

of

form a crystalline phase. In the soft segments, polymeric
chains of poiyether forma nan—crysﬁa] line phase. In the soft
segments which are, in their ordinary state, placed under a
temperature of not lower than its glass transition

1) temperature, neighboring polymeric chains of polyether are
dislacated from each other as a result of micro-Brownian
motion to form a void between them, which is larger in size
than a molecule (particle diameter of about 3.5 &) of moisture
VApPOT . By the force between moleculesz of polyvester and

15 polyether, molecules of moisture vapor are allowed to adsarb
on a top side of the film 3 and then pass through the voids
present in the soft segments inte an interior of the £ilm 3.
If a vapor pressure iz lower at a back side than at a top =side
of the film 3, the molecules of moisture vapor are allowed

20 to move through the voids toward the back side of the film
3, pass through the film 3 and exit From the back side of the
film 3 to ocutside.

The film 3 may be made from either aone of urethane-hased



20 to nove through the voids toward the back side of the film 3, pass
through the film3 and exit fromthe back side of the film _ to outside.
The film 3 may be made from either one of urethane-based 8 9 MARCH 2005 and

am de-based thernopl astic el astoner resins, instead of enERUE 20pased

t her nopl astic el astoner resin. The fiJgn 3 includes protuberances 3a
arranged in plural spaced-apart parallel lines and extending in one
direction 5 on its surface facing the nonwoven fabric 2, and flat portions
3b extending in a substantially planar manner between adjacent

pr ot uber apc€s a8adet-katthd themm3plebeipr eflabénaneceses3asar enspaecddagpart at
regul ar intervals and extend longitudinally in a parallel manner to each

ot her andahheskkatph8ep0khieRspIAse%-eRd A=0RgilUdi-Raly y between adj acent
protuberances 3a in a parallel manner to each other. The aforenentioned

nonwoven fabrics g fa aye .a total_light transmttance of not
| ess than 70 @6%%83F%g¥3g#g% %$ %%&ﬁ%ﬁ?%%aqﬁﬁié%ﬁ%%%%?%?sﬁé% ii?ﬁas a

total 15 Iight transnittanﬁf &f not less than 60 % and not greater than 95
% ~ Thes&8F95PHeePREF PaTALlRtghinEraner PREREAIAFeINdRRR #F REEL 48R 0r di ng

to JIS K 7105. In the conposite~ sheet 1A the nonwven fabric 2 and
3 onits surface facing the ncnwoven fabric 2, and £lat porticons

3b extending in a substantially planar manner betweeon
adjacent protuberances 3a. In the film 3, the protuberances
Ja are sgpaced apart at regular intervals and extend
longitudinally in a parallet manner to each other and the flat
10 portions 3b extend longitudinally between adjacent
protuberances 3a in a parallel manner to each other.

The aforementioned nonwoven fabric 2 and film 2 both
have a total light transmittance of not Iesz than 70 % and
net greater than 95 %. The composite sheet 1A has a total

15 1light transmittance of not less than 60 % and not greater than
95 4. These vwvalues for total light transmittance are
determined according to JIS K 7105.

In the composite sheet 1A, the nonwoven fabric 2 and

film 3 are united together by Joining by fusion the
20  protuberances 3a of the £fi1lm 2 to the synthetic reasin fibers

Z2a constituting the nonwoven fabric 2 while in the state of

retaining their fibrous form, as shown in Figure 3.

The composite sheet 1A has a moisture permeability of



film 3 are united together by joining by fusion the 20 protuberances 3a
of the film3 to the synthetic resin fibers 2a constituting the nonwoven
fabric 2 while in the state of retaining their fibrous form as shown in
Figure 3. The conposite sheet 1A has a npisture perneabidMARCH 2108 MARCH
2005 not less than 1,000 g/ n2-24H andya hydraulic pressure resistance of
not |ess than 49 hpa. These values for noisture perneability and hydraulic
pressure resistance are determ ned according to a JIS L 1099A-2 nethod and
a JISL 5 1092A nethod, respectively. The conposite sheet 1A shows

excel | ent nami S1«ge m&tamieabj b0Dy gamd- PRy didchpar mpakidilty: pkasthes
conposite sheet 1A, a peel strength between the nonwoven fabric 2 and film

3 is preferably nek be S 1kRan 0 468 nPN / TR2=8Malded he PRB8E s8LEENGLD s
bel ow 400 25mm there 10 is an increasing tendency for t he nonwoven

fabri 2 df t b d .f, h oth b| [ ti
the ol ERLuppTadshd DEnd PR PUAdfm ob TREEEmpaet e Ttk a9

Preferably, the nonwoven fabric 2 has a basis weight in the ran?e of 10 _
50 g/ n2. FREerBipgsi cReTgRTdi §%bal gh® ¥51983§rspmetRhedndAfdotenIFabric 2
decreases in strength to the extent that the conposite sheet 1A may
ugdergi) biéakage=atod, heergmuniere Ifyabr iThe? . cdipddiet bashsewel htshexseeds Q
° excellent moisture permeability and liguid impermeability.
In the composite sheet 1A, a peel strength between the
nonwovern fabric 2 and film 3 is preferably not lesz than 400
mh /25 mm., Tf the peel strength is below 400 mN/25mm, there
10 is an increasing tendency for the nonwoven fabric 2 and film
3 to be separated from sach other, pozaibly resulting in the
failure to retain an integral form of the composite sheet 1A,
Praferably, the nonwoven fabric 2 has a basis weight
in the range of 10 — 50 g/m®. If the basis weight is below
15 10 g/m®, the nonwoven fabric 2 decreases in strength to the
extent that the composite sheet 1A may undergo breakage at
the nonwoven fabric Z. If.the basis weight exceeds L0 g/m’,
il may become difficult to maintain a total 1light
transmittance of the nonwoven fabric at a value of not less
20 than 70 % and not greater than 95 %.
Preferably, the protuberance 3a of the film 3 has &

width dimensicon 1,1 in the range of 0.2 — 2.0 mm and a maximumn

thickness dimenszion LZ in the range of 15 — 200 pm. If the



it may becone difficult to maintain a total light transmttance of the
nonwoven fabric at a value of not loss 20 than 70 % and not greater than
95 % Preferably, the protuberance 3a of the film3 has a w dth dinmension
L1 in the range of 0. 2 - 2. 0 nmand a nmaxi mum thi cknes MARGHKSN L2 in
the range of 15 - 100 pm If the 9 MARG14 2005 10 wdth dinension LI is
below 0.2 rrLir~, and the maxi numthi ckness dinension L2 i .9 be-Low 15
pm the film3 may be little joined by fii~OQ to synthetic resin fibers
2a constituting the nonwoven fabric 2 to reduce a peel. strength between
the 5 nonwaodeh fiahensidnand ifd lmldw Uheredyamhkileg matiduff thitknees

mai ntain in the peel strength between themat a value of not |less than 400

mH 25 =-. ghfrehBe oW b hi digenst ok Lk exgeedsig. ® i) randithe =gy Aum _
t hi ckness di nmension L2 exceeds 100 ~im a proportion of the film3 that is

“ncroace PYgis ol Tneo IS A FodueierT erbii 1y o HE colbosi (6
sheet 1A Preferably, the flat portion 3b of the film3 has a thjickness
di mensi onPY¥PHERh of L5 Iegngs 12 PESLhS T EMaAthdHsRnti6n L3 i5
below 5 pm the filmstrength at 15 the flat portions 3b may decrease to
pﬁzsibiy nesubtrennisheibi akapge idfn thet banpoyineighpdit ALt cuhe £o0lm 3. Tf
t maintain the peel strength hetween them at a value of not less
than 400 mM/ /25 mm. If the width dimen=zicn L1 excesds 2.0 mm
angd the maximum thickness dimension LZ exceeds 100 um, a
proportion of the film 3 that is occupied by the protuberances
19 3z increases to such an extent as to increase rigidity of the
film 3 and reduce flexibility of the composite sheet 1A,
Preferably, the flat portion 3b of the film 3 has a
thickness dimensicon L2 in the range of 5 - 90 pm. If the
thickness dimension L3 is below 5 pm, the film strength at
13 the flat portions 3b may decrease to possibly result in the
breakage of the composite sheet 1A at the film 2. Tf the
thicknessz dimenszion L3 exceeds 90 urm, the moisture
permeability of the film at the flat porticons 3b may decrease
te result in the difficulty te¢ maintain the moisture
20 permeability of the composite sheet at a value of not less
than 1,000 g/m*:24Hr.

Figure 4 iz a partially cut-away perspective view,

illustrating a composite sheet 1R in an embodiment different



t hi ckness di nension L3 exceeds 90 pm the noisture perneability of the
filmat the flat portions 3b nay decreased to result in the difficulty to
mai ntain the noisture 20 perneability of the conposite sheet at a val ue of
not iess than 1,000 g/M2 - 2411r. Figure 4 i,5 a parti a¢ MAROIT-®0RY
perspective vjL(~W illustrating a ceyposite sheet 1B in an enbodi ment
different 9 MARCH 2005 fromthat shown in Figure. 1. Figure 5 -is an end
view taken along tile line B-9 of Figure 4. The conposite ~sheet 1B shown
ir. Figure 4 includes a nonwoven fabric 2 formed from thernoplastic

gynt heti ¢ thiRetga2asapdnai Pl Bsghes f1 ] mS Jigrdred i khoend thewnbpkastic
synthetic resin. The conposite sheet |[|B of this enbodinent differs from

t he conposi.te- sheet. i i ~ 1 j f gl The f
3 han 8 kiR il B e afagtg o Y oolfpd S Ry 91 By, TH

t hroughout, its surface facing the nonwoven 10 fabri nd flat _portions 3b
whi oh_ext &fid TS edbst BRLIAPPy I ARAMOREher BB Tedh JArAGENt TLok

prot uberances 3a. in the conposite sheet 1B, the nonwoven fabric 2 and
film 3 ar&heminpedassifapynehet whifibgns 2Reand & Bloptietli Hr fgteFeRE fi brous
form The respective total light transmtted of the nonwoven fabric 2,
film 35 andresanposhtemspeettl1B, spnkhtute rpedineabithet yoapdshydr abket
pressure resistance of the

1B of thiz embodiment differs from the compozite sheet shown

in Figure 1 by the way which Tollows.

The film 3 has a number of protuberances 3a distributed

in a dotted fashion throughout its surface facing the nonwoven
10  fabric and flat portions 3k which extend in a substantially
pianar manner beotween adjacent protuberances 3a. In the
composite sheet 1B, the nonwoven fabric 2 and film 3 are united
together by joining by fusion the protuberances 3a of “he £ilm
3 ko the aynthetic resin fibers Z2a constituting the nonwoven
15 fabric 2 while in the atate of retaining their fibrous fﬁrm.

The respective total Light +transmittances of the
nonwoven fabric 2, film 3 and compeosite sheet 1B, moiszsture
permeability angd hydraunlic pressure resistance of the
composite sheet 1B, basis weight of the nonwoven fabric 2,

20  composition of the film 3, maximum thickness dimension LZ of
the protuberance Ja and thickness dimension L3 of the flat

portion 3k are all similar in walues to those specified for

the embodiment shown in Figure 1.



conposite sheet 1B, basis weight of the nonwoven fabric 2, 20 conposition
of the film 3, maxi mumthickness dinension |I.? of the protuberance 3a and
t hi ckness dinension L3 of the flat portion 3b are all simlar in values to
those specified for the enbodi ment shown in Figure 1. 9 MMRGFHZ005 - 12
Preferably, the protuberance 3a of thgyfilm3 has an area in the range of
0.001 - 0.200 cn?2 and the protuberances 3a account for 5 - 70 % of a total
area of the conposite sheet 1B. If the area of protuberance 3a is bel ow
0.001 cnR and the 5 proportion in area of the conposite sheet that is
occupi ed by therpfetdbeaners Baotsbbehows53% o4 peel f3lmehghhsbetween

t he nonwoven fabric 2 and film 3 decreases to result in the difficulty to

mai nt ai n Eb%apﬁﬁlt}%r & elween Lhemah @’ \é%lduﬁhgf%fgﬁubéﬁnééﬁn 400
MV 25 mm |t the area of” 10 protuberance 3a exceeds 0.200 cnR and the

tion i f th ite sheet that,.i i h
D oF uber adeet=CaER e (iseds. 70 0t 08 brsBAr: FERAar: i Fohets raboF e

occupi ed by an grotuberances 3a increases to such an extent as to reduce
&

f1exibilitp-of ScanpB | Profeberegce 32 Besitfddv He CEBoYB- §REWR onposi t e

sheet enbodi nents 1A and 19, the conposite sheet may be constructed such
t hat the psyppbhetiba taskimehi bér sh2acoopstitat shget hehavnievenchimbeilc.
by the protuberances 3a 1s below 5 %, a peel strength between
the nonwoven fabric 2 and film 3 decreases to result in the
difficulty te maintain the pesl strength betwsen them at a
value of not 4iesz than 400 mN/25 mm. 1f the area oI

10 protuberance 3a exceeds 0.200 cm” and the proportion in area
of the composite sheet that is occupied by the protubsrances
3a exceeds 70 %, a proportion of_the film 3 that is cccupied
by the protuberances 3a increasss to such an extent as to
reduce flexibility of the composite sheet 1E.

15 Besides the above-shown composite sheet embodiments 1A
and 18, the composite sheet may be constructed such that the
synlthetic resin fibers Za constituting the nonwoven fabric
2 are joined by fusion to an entire surface of the film 3.
Nl=o, in the case where the nonwoven fabric 2 i= formed from

20 polyelefinic fibers, the nonwoven fahric 2 may preferably be
treated with a primer to facilitate joining of the nonwoven

fabric 2 Ep the film 3.

Figure & is a partially cut-away perspective view of



2 are joined by fusion to an entire surface of the film3. Aso, in the
case where the nonwoven fabric 2is forned from 20 pol yolefinic fibers, the
nonwoven fabric 2 may preferably be treated with a priner to facilitate
joining of the nonwoven fabric 2 to the film 3. Figure ®MARGHRHOSI al |y
cut-away perspective view of 9 MARCH 2905 - 13 a di sposabl e di aper

i ncorporating the conposite sheet A of Figure 1 as a back sheet 12.
Figure 7 is an end view taken along thE~ |line CC of Figure 6. The diaper
1D has a liquid pervious top sheet 11, a | i-cluid. inpervious back sheet

12, and 5jadisgusehabserhent orerpddrdmies posedchpisder thectopisheet 11
and bar-k sheet 12 and conpletely envel oped by and joined to a tissue

paper (nog;shewn) . ;dhe wote hhdis 1.0 ngdg e 7 tReghi sadeypaperaké® the top
sheet 11 aﬁg ﬁg b%ck J%Q%t . 2. The dlagg% has a ?ront Mgl3t r%glon 20, a

rear wai st n 22 rotch region 21 i tho e ny t he
front and’ P85r£ﬁglgfﬂ?éa Piﬁiﬁﬁﬁlfé gﬁ0ng F%%§Igﬁgﬁggd$n%¥ggdlrectlon
The di aper al so has Iongltudlnally extending side  edges 108 _~and |l aterally
ext endi ngPerdiedgesenohecthdls 3d 1 BdghdTREAVAPEPRATK Clafdd LFat 873 | y

inwardly of the diaper 15 10 at the crotch region 21. The di aper 10 uses
t he cdhpositegshéetbddrisdwwore 13 interposed between the top sheet

11 and back sheet 12 and completely enveloped by and joined
to a tissus paper (not shown}. The core 13 is jolined, via
the tissue paper, to the top sheet 11 and the back sheet 12,
The diaper has a front walst region 20, a rear waist
1) region 22 and a crotech region 21 positioned between the front
and rear walst regicns 20 and 22, along itz longitudinal
directicn. The diaper also has longitudinally-extending sides
edges 10a and laterally-extending end - edges 10k, The =side
edges 10a are both curved laterally inwardly of the diaper
15 10 at the crotch region 21,
The diaper 10 uses the composite sheet 1A shown in
Figure 1 for the back sheet 12. The back sheet 12 is oriented
such that the nonwoven fabric 2 faces toward an inside of the
diaper 10 and the fiim 3 defines an outer face of the diaper
20 10.
A set of leg-encircling elastic members 14 are attached
to sach side edge 1da in a stretched state for lengitudinal

stretch and contraction. A waist-encircling band-like



Figure 1 for the back sheet 12. The back sheet 12 -1-9 oriented such that
the nonwoven fabric 2 faces toward an inside of the diaper 10 and the film
3 defines an outer face of the diaper 20 10. A set of leg encircling

el astic nenbers 14 are attached to each t~ide edge 10a 9 MARGCHZéDEhed
state for iongitudinal. stretch and.g¢gntraction. A waist-encircling
band-1i ke 9 MARCH 2005 -14 elastic nmenber 15 is attached to the end edge
10b in the roar waist region 22 for lateral 5tretch and contraction. Those
el astic nenbers 14 and 15 are interposcd between the top sheet-- 11 and the
back sheet1idz2tandusaacay ddh lia shesehshest $Hd caddedde TR inl hhthecaear wai st
region 77, a tape fastener 16 is provided to extend laterally inwardly

fromeach,gide edgecdOR ¥ 11he G128 =10n Antiargat rhapeoh? iBha@tdached to
a bark fare of the back sheet 12 in the front waistt region 20 to provide

10 a zone_for 5eciirin et fastener 16 theretc, en.the_. -di aper 10
~-s appl i BU*Eb'E We@% t'Lt haemr?lr%ce))n Tand e rDSV\G/a%]gF%w%gaitoh% 58 %?1%922 are
connected to each other by securing the tape fastener 16 onto_the target

tape 17. AlneRthovien Bk igheaipdid @nel seased tei Fhese sbRers 15 #7 qui d
perviggs ig?ee-t, preferably a Il quid pervious and
In the rear waist region 27, a tape fastener 16 is
provided to extend laterally inwardly from each side cdge 10a
of the diaper 10. A target tape 17 is attached to a back face
of the back sheet 12 in the front waist region 20 to provide
10 a zone for securing the tape fastener 16 thereto. When the
diaper 10 is applied to a wearer, the front and rear waist
regions 20 and 22 are conhected to each other by securing the
tape fastener 16 ontoc the target tape 17.
A nonwoven fabric, apertured plastic film or other
13 liguid perviocus sheet, preferably a iigquid pervious and
hydrophilic sheet, can be used to form the top sheet 11. The
core 13 comprises a mixture containing fluff pulps, high-
absorbent polymer particles and thermoplastic svynthetic
resin fibers and is compressed té a thickness as desired.
2¢  Examples of useful high-absorbent polymers include
starch-based, cellulose-kased and synthetic poliymers.

A hot-melt adhesive or heat seal, sonic seal or other

thermal welding means can be utilized to securs the top and



hydrophilic sheet, can be used to formthe top sheet IJ. The core 13
conprises a mxture containing fluff pulps, high- absorbent polyner
particles and thernoplastic synthetic resin fibeis and is conpressed to a
thir-knebs as desired. 20 Exanpl es of useful high-absor SevitaRid 2@F s

i nclude starch-based, cell ul ose-basefs and synthetic polymers A hot-nelt
adhesi ve or heat seal, sonic seai or other thermal wel ding nmeans can be
utilized to secure the top and 9 MARCH 2005 - 15 back sheets 11, 12 to each
other, join the core 13 and secure the elastic nenbers 14, 15, tape

f ast ener B&clamhdsrgat,t apeto Eadtoothert opcandtivack rshéet andisedi@i= Si nce

t he back sheet 11 conprises the conposite sheet 5 1A having a high tota

light trapsgidiance: rdddiapar 18, pefdltssamd:0 19eantihes X6t enBnt
absorbed in the diaper 10 through an entire region of Lhe bask sheet 11.

In additif ztﬂtpgeb@g sheel, é%,sgggggs§19f%bgs hi gh nmoi sture perneability

and hydraulic pressuré resistance, reduces heat and noisture 10 buil dup
back sheet 11 GHer ek A rdsotatie CHPRBEFSEL "F HEPONRLST (4 SHeet | can
al so be used for a back sheet of a sanitary napkin. The follow ng Exanple
| and SConbarbeirvegErahplb total light transmittance, the diaper 10
permits us to see the excrements absorbed in the diaper 10
through an entire region of the kask sheet 11. In addition,
the back sheet 11, because of its high moisture permeability
and hydraulic pressure resistance, reduces heat and meisture
10 bulldup within the diaper 10 and prevents the excrements from
passing through the back sheet 11.
Other than a disposable diaper 10, the composite sheet
can also be used for a back sheet of a sanitary napkin.,
The following Example 1 and Comparative Example |
15 illustrate the composite sheet in accordance with the present
invention and a porous sheet for comparison to EBExample 1,
respectively.
A composite sheet of Example 1 is constructed from a
plastic film formed of an ester-based thermoplastic elastomer
20 resin (product name: FELPRENE GP-550, manufactured by Tovobo
Co., Lid.) and a spun-bonded nonwoven fahric {product name:

ECOURE, manufactured by Toyobo Co., Ltd.}). In Example 1, the

above-specified elastomer reasin is kneadsd and melted in an



15 illustrate the conposite sheet in accordance wth the present invention
" and a porous sheet for conparison to Exanple 1, respectively. A
conposite sheet of Fxanpl e 1 i5 constructed froma plasti.c fi.Imforned
of an ester-based thernoplastic elastomer 20 resin (proddaRianeds PELPRENE
GP- 550, manufactured by Toyobo Co., L{gd.) and a spun-bonded nonwoven
fabric (product, name: ECOURE, nmanufactured by Toyobo Co. , Ltd.) . In
Exanple 1, the above-specified elastonmer resin is kneaded and nelted in an
9 MARCH 2005 -16 extruder and then extruded froma T-die (resin

t enper at uLgr -y 230 @ 8T usitondeat €rofOa Mt Aillly Or¥Did heerpemwoveref abric  f
or j oint thereof . The nonwoven fabric is fornmed from a nunber of

est er - bas %?‘? facper Ktru agei]ié{g haﬁsg %Rﬁ%egﬂh&?%@rr{cﬁﬂﬂﬁ%é idhsRaced -

apart par 1i nes an ending in one ~~Ct hese

pr ot uber a- nces are 0|ne by fusion to nt tlc re5| l%]rs

const i tuﬂ%]fjﬂé“tn% Woveh: ﬁtﬂ) CETRYEG DD Hé l:"’rlplp%rna I Ve Exanpl e
| is constructed froman ol efin-based plastic f| I m haV| ng a nunber 10 of

mcro pored emidetr eyRAT HordaE nokliey Eh 1 Pabi$ CYPrERIIN FRfeLT TEOERR,
manuf actured by Toyobo Co., Ltd.). The film is |oaded with cal cium

car borsat &i n Sigiei=eiHang raf p@h&liﬂ n i rrees ahtiss# etdhend drnate ol wfcttiros.e
m cro-pore5 therein. The
These protuberances are joined by fusion to the synthetic
resin fibers censtituting the nonwowven fabric.
A composite sheet of Comparative kxample 1 1is
constructed from an olefin-bhased plastic film having & number
10 of micro pores and a.spun—bonded nonwoven fabric (product
name: ECOURR, mamafactured by Toyvobo Co., LBtd.). The fiim
is lpaded with calcium carbonate. Stretching of the film
results in the formation cf those micro-pores therein. The
neonwoven fabric is formed from a number of ester-based fibers.
13 In Comparative FExample 1, the film is jolned to the nonwoven
fabric in an intermittent manner by adhesives.
The composite sheets of Example 1 and Comparative
Example 1 were measured for tetal light transmittance,
moisture permeability and hydraulic pressure reslistance. The
20  results are shown in Takle 1, 'T'he total light transmittance,
molsture permeability and hydraulic pressure resistance were

measured according to a JIS K 71058 method, JI3 L 1095A-2

method and JI& T 104923 method, respectively.



n onwoven f abric i s f ormed f roma nunber of e -,te. r -ba sed f iber s.
15 In Conparative Exanple 1, the filmis joined to the nonwove-n fabric ip
ap interinittent manner by adhesives. The c-onpositc sheets of Exanple 1
and Conparative Exanple | weri E~ neasured for total |i8MAREEhEMWSttance,
noi sture perneability and hyd_t, ~ul i-d7pressure resistance. The 20 results
are -shown in Table 1. The total light transmttance, nbpisture
perneabiiity and hydraulic prcssure -resistance were racasured according
to a JIS K 71-05A method, JiS L 1099A-2 nethod and JIS L 1092A net hod,
respecti viglahi=O MWN'1 2005 -17 {Table 1] Exanple 1 Conparative Exanple 1
Basis weight of the 15 1 5 nonwoven fabric @Q 0) Thickness di nension of 20
22 filmprotuberance (pnm Thicknessxdinp@asion of 100 dBOpacatpesite sheet
(pm 10 Properties Total light 84.3 63.5 transmttance (%

Examplc 1
Basis weight of the : 15 15
5 acawoven fabric (g/m®)
Thickness dimension of 240 22
film protubsrance  (pm;
Thickness dimension of 100 100
composite sheet (pm}
10 Froperties
Total ight 4.3 £3.5
transmittance (%)
Moisture permeability 3256 T8930
tg/m®+ 24Hr}
15 Hydraulic prassure over 1000 over 1000

rasistance (hpa)
As indicated in Table 1, the composite sheet of Example
1 shows the increagsed total light transmittance, molsture
permeabrility and hydraulic pressure resistance, compared to
20 the composite sheet of Comparative Example 1.
The composite sheet 1n accordance with the present
invention comprises a film and a sheet member united together

by Jjoining, by fusion, a plastic film formed of any of



Moi sture perneability 3296 1930 (c /nR 24Hr} 15 Hydraulic pressure over
1000 over 1000 resistance (hpa) As indicated in Table 1, the conposite
sheet of Exanple 1 shows the increased total light transmttance, noisture
perneability and hydraulic pressure resistance, conpare® KMaR(2He
conposite sheet of Conparative Exanplg l. The conposite sheet in accordance
with the present invention conprises a filmand a sheet nenber united
together by joining, by fusion, a plastic filmfornmed of any of 9 MARCH
2005 -18 uret hane-basedf ester-based and am de-based thernopl astic
el ast oner, f&sthase 116 $her neptasthassynthelt iam idesiba skichdrts: rropnistdttivt i ng a
nonwoven fabric, and accordingly shows a high Ievel of total |ight
transmtt o] 1801 % pexjgg . o £ than 95 %omer its
entire ré%ﬁﬁ%éﬁﬁ?a%gé§ﬁgsEﬁﬁgh |ﬂﬁ5ﬂtﬂ%}%e%ﬁggﬁ???ty and hydraulic
pressure resistance. A _disposablLe wearable articl. j e_Gonposite
sheet forc??§tb%%?l%%éﬁpoﬂggﬁﬁ s%ﬁgr%gf§¥3?fﬁ““€§%$%ﬁ§Lggoggs%ﬁﬁ% in the
article through an entire region of the back sheet. 10 Al's %he | ncreased
moi st ur e beTeRat: Hothe land 9hyrdE aansRl pFaRSE of My desfcslah gﬂe sheet
not only reduces

5 not greater than 25 % over its entire region and also has high

moisture permeability and hydraulic pressure resistance.

A dispecsable wearable article using the composite sheet
for its back sheet permits us to see the excrements absorhed
in the article through an entive region of the bhack sheet.

1¢ Aalso, the increased moisture permeability and hydraulic
prassure resistance of the back shect not only reduces
humidity and heat buildup within the diaper, but also prevents

the excrements from passing bthrough the back sheet,



hum dity and heat bui |dup within the diaper, but also prevents the
excrenents from passing through the back sheet, 9 MARCH 2005 19 WHAT IS
CLAIMED I S: 1. A conposite sheet (1) conprising a nonwoven fabric (2)
formed fromthernoplastic synthetic resin fibers (2a) asdvARLCHDBSI i C
f.i.1.m(3) fornmed froma thernoplastjg. synthetic resin and joined to one
surface of the nonwoven fabric (2) , wherein: said film(3) is non-porous,
noi sture perneable and forned ' from any of urethane-based, ester-based and
am de- based thernopl astic elastoner resins, 1 [1 said nonwoven f abric ( 2)
and f 1 feygr3)sbothrhevera:tota 1 light transmttance of not |ess than 70
% and not greater than 95 % when neasured according to a JIS K 7105A
method, said f i 1 m( 3) is joined by fusion to the synthetic resin

fibers (2a) constituting sai d nonwoven fabric (2), and 15 said conposite

sheet (1)_has a total ht ran ttance of no nd not
greater than 95H¢%I%H§ﬁj%%§§ﬁ?5d ;gk§ﬂﬁ”15tng §P§”§%?§o§iP . 2. The
conposite sheet (1) of Claim1l wherein said tilia, 20 (:3 |ncludes a
number  of £ proedberendde B! %ﬁmaﬂg%@qlwtew T REeFELPERE h%ﬁhetn%nﬂ
protrudi ng toward said nonwoven fabr.i.c (2) and flat portions (3b)

ext end ngplasaisubstant). Foahéy from a thermcplastic synthetic resin

and joined to one surface of the nonwoven fabric (2}, whaerein:
said film (3} is non-perous, moisture permeable and
formed  from a2ny  of urethane-based, ester-based and
amide-based thermoplastic elastomer resins,
10 said nonwoven fabric {27 and £ilm {3} both have a totai
light transmittance of not less than 70 % and not greater than
95 % when nmeasured according to & JIS K 7105A method,
said film {3) is joined by fusion to the synthetlc resin
fibers (Za) constituting said nonwoven fabric (2], and
15 said composite sheet (1) has a total 1light
transmittance of not less than 60 % and not greater than %3 %

when measured according to a J15 K THISA method.

2. The composite gheet (1) of Claim 1 whereir said film
20 {3) includes a number of protuberances (3a) arranged in an
intermittent manner and protruding toward said nonwoven
fabric {2) and flat portions (3b) extending in a substantially

planar manner between adjacent protuberances, and wherein



pl anar manner between adj acent protuberances, and wherein 9 MARCH 2005 -0
sai d protuberances (3a) are joined by fusion to the synthetic resin fibers
(2a) constituting the nonwoven fabric (2). 3. The conposite sheet (11) of
Claim1 wherein said 5 conposite sheet (1) has a noi st GrraARCITIEB@EDI | ity of
not |ess than 1,000 gl m2" 24Hr, when.jjpasured according to a JIS L 1099A-2
nmet hod. 4. The conposite sheet (1) of daim1l wherein said 10 conposite
sheet (1) has a hydraulic pressure resistance of not |ess than 49 hpa, when
measured according to a JT L 1092A nethod. 5. The conposite sheet (1) of
Cai m| whel@igr Qi rallreconpasi 4.8 shdet=d by fissusedof dhe s frigudic

i npervi ous back sheet (12) of a disposable wearable article (10) which

i ncludes A,y gpl e S%Qﬁ%oﬁﬁﬁt&%ﬁgl PLET POSHRGvER vEBRiIA L havid
pervi ous top sheet (11) and saird liquid inpervious back sheet (12).
3. The coamposite sheet (1) of Claim 1 wherein zaild

5 composite sheet (1) has a moisture permeability of not less

than 1,000 g/m‘-Z4Hr, when measured according to a JIS L

1098a-2 method.

4. The compesite sheet {1 of Claim 1 wherein said
10 composite sheet {1} has a hydraulic pressure resistance of
not less than 49 hpa, when measured according to s JIS L 10922

method.

B, The composite sheet (1) of Claim I wherein zaid
15 composite sheet (1) iz used for a liquid impervicus back sheet
{12) aof a disposable wearabhle article {10) which includes a
ligquid absorbent core {13} Interposed between 3 liguid
pervicsus top sheet {11) and said 1iquid impervious back sheet

{12) .



