
8 NOVEMBER 2004 DI BODY FLUID ABSORBENT WEARING ARTICLE T,ii.s invention re
does to a disposable body fluid  absorbent wearing article such as a
disposable diaper, an  5 urine absorbent pad or a sanitary napkin. =-g. 9
of the accompanying drawings is a perspccnixle  view showing a a
i.quid-pervious flexible comp;}siLe s: eev 1CC  described in Japanese
Patent Application ?ubiicat.on No.  1999-217453A. This composite sheet 100
is adapted to be used 10 as a liquid-pervious topsheet covering a
liquid-absorbent  core in a body fIuai.d abso bent weari.ng article. The
c:t>-[??C.~ir  sheet 100 comprises a plastic sheet 101 and a fibrous layer
1.02 bonded to the lower surface of the sheer 101. The sheer  101 has a
plurality of flat zones 108 extending in parallel. 15 one to another in
Y--direction and a plurality of opening  arrays 1.11 extending in the
Y-di.Vect.ion, each of the arrays  comprising a plurality of openings 109.
Each of the flat zones  108 are formed along its edges 118 with rising
portion 112  extending upward from the flat zone 108. Upper edge 117a of 20
the rising portion 112 undulates along the edges 118. In the  case of the
disposable diaper using this composite sheet 100  as its liquid-pervicas
tapsheet, a quantity of bcdy fluids  discharged on the flat zones 108 of
the composite sheet 100 8 NOVEMBER 20D4 



2 will flow through the troughs defined between respective  pairs of the
adjacent individual rising portions 112, 112 into  the openings 109 and the
then will be absorbed by the core  underlying nhe composite sheet 100. The
plastic sheet 101 5 ',ias its initial 5hape haid by the fibrous layer IG2
and.  therefore in is not apprehended that the 5heet 101 might be  wrinkled
and consequently a plurality of the openings 109  might be substantially
closed. The composite sheet 100  preferably has a loreathabLLity of 5 -
7CC- cm`/C~M'':7'ea as 10 measured in accordancs with prescripcion of JIS L
1096 and  a water-resistance of 0 - 200 mD. as measured in accordance  with
prescription of JIS L 1092. Ths floxibic composite sheet of prior art is
certainly  advantageous in that a plurality cf pro-ec--ions, i.e.,  15
individual rising portions serve -to offer a cloth-like touch in spite of
being made from plastic sheet material and a  plurality of openings serve
to improve the liquid- ard  air-permeability. In addition, this composite
sheet is 20 so that a cloth-like touch free from wetness may be maintained
even after body fluids have been discharged thereon. However,  these flat
zonea and rising portion are rather repellent  against body fluids and Day
deteriorate the desired 8 NOVEMBER 2004 



- 3  liquid-permeability of the composite sheet. It is an object of this
invention to provide a  disposable body fluid absorbent wearing article
improved to  make the best use of the dried cloth-like touch and the high 5
liquid-pcrmcability characterizing 7he composite sheet of  prior ait.
According to this invention, there is provided &  d body fluid absorbenn
weaving article comprising  a liquid-pervious topaheet, a liquid-impervious
backsheeL 10 and a liquid-absorbent core disposed between these top- and
backsheets. The improvement according to this invention is _'n tnat  ~he
topsheet comprises plastic film layer sections each  having upper and lower
surfaces and a thickness of C.001  15 0. 05 mm, liquid-pervicus openings
defined between respective  pairs oi the adjacent the plastic film layer
sections and a  first fibrous layer bonded to the lower surfaces of the
plastic film layer sections and immediately underlying the  openings, the
topshect having a Klemm's water absorbency 20 lower than 10 mm, each of ihe
openings Los a width of 0.05  - I mm so that a total open area thereof
occupies 3 - 4C  of a surface area of the topsheet, edges of the plastic
filn-.  layer sections defining the openings being partially 



8 NOVEMBER 2004 4 fibrillated so as to form a rising portion having the
maximum  Aeigh~ of 1.5 mm and componeot fibers of zhe fir37 fibrous  layer
having a fineness of 0.5 - 20 dtox and a basis weight  of 5 - 60 g/M~11;
and th4~~ core has a second fibrous layor being 5 closely contiguous to the
lower surf ace of the first fibrous  layev and a third fibrons layer being
closely contiguous tc.  the lower surface of the seaond fibrous laysi
wherein the  second f ibroia layer has a Klcmml s water absorbency is lower
than 3 5 rflm but h 1 gh, v t han a Klemm I s wat e r ab s orbenc y o f the
N) topshcet. by 15 mm or more and tAe third fibTous layar his ~  Klemm's
water absorbency of aL least 35 mm but higher than  thy Klemm's water
absorbency of the second fibrous layer by  15 mm or more. 15 Fig. I is a
pcrvpccnive view showing L di~,pr.~~able body  fluid absorbent waaring
articla according La this invention  (in 7he form of sanitary napkin) as
partially brakea away; Fig. 2 is a seatioral view taken along a line 11 -
II  in Fig. 1; 20 Fig. 3 is a perapective view showing a part of Fig, 1.
in an enlarged scale; Fig. 4 is a sectional view taken along a line IV - IV
in Fig. 3, 



8 NOVEMBER 2014 5 Fig. 5 is a view similar to Fig. 3 but showing one
preferred embodiment of this invention; Fig. 6 is a view similar no Fig. 5
but showing another  preferred embodiment of this invention; 5 Fig. 7 is a
sectional view taken along a line VII - VII  in Fig 6; Fig, 8 in a view
similar to Fig. 6 but showing still.  another preferred embodiment of this
invention; and Fig, 9 is a perspective view showing a topshceL .of prior 10
are . Details of a disposable body fluid absorbent wearing  article will be
more fully understood from the description  given hereunder with reference
to the accompanying drawings 15 in r hick typical and several preferred
embodiments _n the form  of sanitary nankin are shown. A sanitary napkin 1
shown by Fig. ., in a perspective  view as partially broken away comprises
a liquid-pervious  topsheet 2, a liquid-impervious backsAnet 3 and a 20
liquid-absorbent care 4 disposed between these top- and  backsheets 2, 3.
The portions of these top and backsheets  2, 3 extending outward laterally
beyond transverse opposite  side edges of the core 4 are put fiat undo, a
pressure and 



8M)VFMBE 2004 6 bonded or welded together. The topsheet 2 has a plurality
of flat plastic film layer sections 6 lying on body side of  a wearer and a
fibrous assembly layer 7 bonded to the rower  sarfaces of the film layer
sections 6. The core 4 has a 5 conceal-ng layer 41 bonded to the rower
surface of the fibrous  assembly r ayer 7 and a liquid holding layer 42
bonded no the  lower surface of the concealing layer 41. The backsheet 3
compri.se5 a single plastic sheet. Fig. 2 is a sectional view taken along a
line 11 - 1:  10 in Fig. 1, Fig. 3 a perspective view showing a part of
Fig.  1 in an enlarged scale and I'-g. 4 a sectional view taken along  a
1'.ne r. ' - IV in g. 3. 7h e film 1aye-- sections 6 distributed  over the
entire area of the topsheet 2 .are obtained by hilt  pressure columnar
water stream treatment of hydrophobic or 15 weakly hydrooh- _ -c t
hermoplastic sheet material in the mariner  as disclosed in Japanese Pa
vent Application Publ i_ca v von No.  l999-21.7453A. Each of the film layer
sections 6 has a  thickness of 0.05 - 1 mm and formed along its peripheral
edge  with rising portion having a thickness similar to or less than 20 the
thickness of the flat film layer section 6. A  liquid-pervious opening 31
is foamed between each pair of the  adjacent film layer sections 6, 6. 



The fibrous assembly layer 7 comprises hydrophobic or 8 NOVEMBER 2004 7
weakly bydroph_1ic thermoplastic synthetic component fibers  13 having a
fineness of 0.5 - 20 dtex and a basis weight of  6 -- 60 g/m2. The
ccr.ponent fibers 13 are mechanically  intertwined, welded or adhesively
bonded together. Such 5 fibrous assembly layer 7 s preferab,5 y formed with
a nonwoven  fabric selected frare a grccp including a spun lace nonwoven
fabric, a spun bond nonwoven fabric, a melt bone] nonwoven  fabric, an
air-through nonwoven fabric and a melt blown  nonwoven fabric. The fibrous
assembly layer 7 is placed upon 10 and compressed together with the
backsheet along a peripheral  edge of the napkin 1. The film -gayer
sections 6 are welded or adhesively  bonded to the fibrous assembly layer
7. The film layer  sections 6 are intermittently arranged in a first
direction 15 X of The topshect 2 as sell as it a second direction Y
intersecting the first direction X. A space between each pair  cf the
adjacent film layer sections 6, 6 is less than 1 mm  in the first direction
X as well as in the second direction  Y and, in aL- least one of These two
directions X, Y, O . C5 mm 20 or larger. Such span between the adjacent
film layer  sections 6, 6 defines an opening allows the fibrous assembly  



layer 7 to be exposed toward the skin or the napkin wearer.  A total area
of these openings 31 preferably occupies 3 - 40 - 9 8 NOVEMBER 2004 of the
surface area of the topsheet 2. While a shape of the  film layer section 6
is not specified, if the shape is  quadrilateral as in the illustrated
embodiment, fir.sT and  second sides 21, 22 extending in parallel to each
other in 5 thG firsL direction X as wall n8 thivd and fournh sides 23,  24
extending in parallel to each other in the second in the second direction
Y are preferably in a range of 0. 5 mm and crossing angles  of these Kdes
21 - 2.4 are preferably in a range of 20 - '-GO'. The rising portion 17
fo2~m~Dd along the peripheral edge  10 of thE~ film layer section 6 is of
the same material as the  plastic sheet material of the film layer section
6 and, morc- specifically, the rising portion 1-7 corresponds to the
portion of the alastic sheet material fibrillated undef tAe  high pressure
columnar water streams. Upper edge 17a of the  15 :~jsjr-q portion 17
undulate along 7he first - fwrLh siacs 21  - 24 so that the maximum height
of the rising portion 17 as  measured from the uppov surface of the film
layov section 6  to its upper edga Ila is 1. 5 mm and the minimum height,
i.e.,  the height of the rising portion 17 defining a trough bottom 20 of
the undulation of the rising portion 17 and having its upper  



edge coinciding with the upper surface of the  film layer  section 6 is 0
MM= In the vicinity of the fising pcrtion 17  having the minimum height,
the film layer section 6 is 9 8 NOVFNIBFR 2004 continuous to ~he fibrous
assembly layer 7 exposed in the  opening 31. The top3heet 2 constructed in
this manner has  a Klemm's water absorbency lower than 10 mm as measured in
accordance witA prescription of JIS P 914. The tcps4eet 2 5 preferably has
a breathability of 5 - 700 c7w.VCM~'.-Sec a-5  measured in accordance with
prescription of JIS L A96 and  a water-resistance of 0 - 200 mm as measured
in accordance  with presariptioa of AS L 1092, In the care 4, the
concoaling layer 41 nantain~5  10 hydrophilic fibers 46 and has a klemm's
water absorbency lower  than 35 mn and hfgher than the Klemm's watei
absorboncy of  the tcpsheemn 2 by 15 mn or more. Such concealing layez 41
preferably has a basis weight cf 20 - 50 ghe and a density  lower than 0.05
g/c~ml which is higher than the dcnsity of the 15 fibrous assembly layer 7.
The cQve 4 may be fcrmed, for  example, with fluff pulp, a mixture of fluff
pulp and  P d thermoplastic synthetic fiber, o~ ttermaplasti7 syn7hettc
fiber treated to Tako it rather hydrophilic. Tho concealing  



layer 41 may be covered with Q_~~319_Lle paper, if necessary, and 20 banded
tc ths fAvAs assembly layer 7 by mcons o hot Teit  adhesive intermittenly
applied therczo. The liquid holding  layer 42 also contains hydrophilic
fibers 47 and has a klemm's  water absorbency of at least 35mm and higher
than the klemm's S NOVEMBER 2004 -10 water absorbency of the concealing
layer 41 by 15 mm or more.  The liquid holding layer 42 is formed with
fluff pulp or a  mi tu:e of fluff pulp and high absorption polymer q.raios
48  w,th a basis weight of, for example, 5 0 - .500 g/m2 and a density 5 of
0.05 - 0.30 g/cm''. The hydrophilic fiber 47 may be fluff pulp, rayon fiber
or F. hermoplasLic synthetic fiber treated to make iL rather hydrophilic.
It is possible to mix the  hydrophilic fiber 47 with hydrophobic
thermoplastic  synthetic fiber up to 2 0 % by weight. '.':'he l.iq:id
holding layer 10 42 is provided with a density higher than The density of
the  concealing layer 4_ arid, _f des_rc d, mixed wit1: an appropriate
cuantity of highly hydrophilic fiber 47 to ensure that the  liquid holding
layer 42 may have a water absorbency higher  than that of the concealing
layer 4. by at least 15 mm. If 15 desired, the liquid holding layer 42 is
covered f, ;.-.h }.issue  paper separately or together wiLh the concealing
layer K.  With the sanitary napkin 1. according to such embodimen t., 



menstrual discharge flows through the openings 31 of the  tcpshee- 2 _nro
the fihrc.js assemhl.y layer 7, then permeates  20 the concealing layer 41
and the liquid ho_c _nq layer 42, these layers have the lernrn's water
absorbency progressively  increasing in this order. on the film layer
sections 6 of  the tops_ieet 2, menstrual discharge flows through troughs
NOVEMBER 2004 -11 defined between respective pairs of the adjacent
individual.  rising portions 17, 17 Into the openings 31. The napkin 1
according to this embodiment a-2ows the topsheet 2 to offer  the wearer a
dried touch before and after absorption of 5 menstrual discharge without
causing a stuffiness even t:hoagh  Lhe film layer sections 6 and :re rising
portion !7 are  hydrophobic . This i s because the app r. op.ri ate grad
ent of the le:r.mTs water absorbency enables menstrual discharge to be
rapidly absorbed by the care 4. The Mm iayer secions 6  10 of the topsheev
2 is particularly advantageous in Lha these sections G can offer the wearer
a dried clogs-like touch and  the fibrous assembly layer 7 is paricularly
advantageous in  that this layer 7 c .-r Taintain the ,fi 1m layer sections
in  close contacL wi Th the core 4 and therehy can xe l i ab.] y guide 15
menstrual discharge from the openings 3L into the liquid holding layer 42. 



The concealing layer 41 or the core 4 functions to conceal, menstrual
discharge absorbed by !_he  liquid holding layer 42 so that tie wearer is
relieved ci  somewhat -,in comfortable feeling for every disposal cif the
used 20 napkin. Once menstrual, discharge has been absorbed by the  high
absorption polymer grains 48, there is no anxiety that  the menstrual
discharge might flow back toward the weaver's  skin even if a body weight:
of the wearer is exerted on the 8 NOVEMBLR 2004 -12 napkin 1. It is
possible to arrange each of these cti ~ceal ,ng  layer 41 and liquid
holding layer 42 in twc or more layers.  In such layered structure, the
Klemm's wL er absorbency i  preferably ad us ed 'n increase progressively
from t_ e  5 uppermost layer to the lowermost layer. Fig. 5 a view similar
to Fig. 3 but showing one preferred  embodiment of this invention. The
topsheet 2 of -his napkin  1 is formed with the flexible sheL of prior art
as shown in Fig. 9. This topsheet 2 has a plurality of film layer sections
10 6 extending in p&rallel one to another in the second d_rc ctiar:  ", a
plurality of opening arrays 32 extending in pal-aa,.lel one  to another in
the second direction Y, each of the arraya 32  comprising a plurality of
openings 31, and the fibrous  assembly layer 7 welded or adhesively bonded
to the lower 



15 surface of the film layer sections 6 and immediately  underlying the
openings 31. The periphora7 edge of the flint layer section 6 defining each
of the openings 31 formed with the rising portion 17 xL'nding upward and
the upper odg(2 17a of the rising portion 17 undulates in the second
direction  20 Y. Facer pai t- of the film layer sections , 6 being adjacenL
in he first direction X are connected to each other by a  bridge-like
portion 10 lying between each hair of the openings  31 being adjacent in
the second direction Y. The bridge - like -1  8 NOVEMBER 2004 portion 1C is
classified into a curved one 10a as shown and  a flat one 10b. The rising
portion 17 may be formed along  edges of such bridge-like portion 10 also.
The opening 31  preferably has a width of 0.05 - 1 um as -P.easured in the
first, 5 di.reu ion X and a length in the second direction Y  ccrresponding
to at least 1.5 times the AAA. A Lc:al area  of these openings occupies 10
- 40 % of the surface area of  the topaheet 2. Compcnent fbers 13 of the
fibrous assembly  layer 7 partially extend upward through these openings
.31. 10 The other characteristics cf Lhe film layer sec tons 6 .. ,yell  as
the fibrous assembly layer 7 closely contiguous to the  lower surface of
the f lm layer sections 6 are similar to Lhose  in the tcpsbe o 2 shown by
Fig. 3. The napkin 1 including  



such Lopshe t 2 allows menstrual discharge to flow on =he =ilm 15 layer
sections IS in the second direction Y quickly to  1ongi.t..adinally
opposite ends of the napkin 1. At these  longitudinally opposite ends of
the napkin 1 also, men trual  discharge can be effectively absorbed by the
core 4. =n other  fo rds, substantially entire length of, the napkin 1 can
be used  20 to absorb menstrual discharge. Fig. 6 ~ s a view similar to
Fig. 5 but showing another preferred embodiment of this invention and Fig,
7 is a sectional view taken along a line VII - VII in Fig. 6, 8 NOVEMBER
2004 - 14 According to this embodiment, the topsheet 2 of the napkin 1 is
formed with a plurality of tubular passages 51 extending through the
topsheet 2 from its upper surface to its lower  surface. Each of the
tubular passages 51 has an upper opening  5 52 , a lower opening 53 and a
tube wall 54 extending between  tneso two openings 52, 53. 7he uppev and
lower openings 32,  53 preferably have 8 dianer of CA - 5 mm, more
preferably  1.5 - 5 mm on ohe upper and lower surfaces of 7he topsheet  2,
respectively, so that a total area of the upper openings 10 52 r-Lay
prefcrably occupy I - 7C %, more preferably 5 - 50  of the upper surface of
the topsheet 2. The t-ube iwall 54 i~  tapered downward a! an angic of 0 -
70 % w-'th respect to t~,e  



vertical. Within such range A tapering degree, the lower  opening A is
preferably dimensioned tc be smaller than the 15 upper opening 52. Tho
Inwar opening 53 immediately overLic~5  the upper 5urfane of the absorbent
nore 4. Fig. 8 is a view similar to Fig. 7 but showing still  another
preferred embodiment of this invention. In the case  of the topsheet 2
according to this embodiment, tubular 20 depressions 61 extend from the
upper surface of the topshev:  2 toward the lower surface of the topsheet 2
and terminate  in the interior of the fibrous assembly layer 7. The
component  fibers 13 of the fibrous assembly layer 7 partially extend. 8
NOVFMBER 2004 -15  upward. These component fibers 13 extend further upward
through upper openings 62 of Ae respective depressions 61  and contribate
tc a soft touch of the topsheet 2. With the  component fibers 13 of weakly
hydrophilic nature, body fluids 5 can be smoothly guided to the level below
the respective  depressions 61 under capillavy action. It shcull ~)e
understood that these depressions 61 roay be pz~ovided in  combination with
the tubular passages 11 as shown in Figs.  6 and 1. to While this invention
has been described with respect  to the napkin 1 as one of typical
embodiments, this invention  



con be implemented also in the form A the other disposable  body fluid
absorbent wearing article such as a disposable  diaper or a urine absorbent
pad. 15 In the disaposable body fluid absorbent wearing artricle,
according to this invention, the topsheet-- has the~ fibrillated  portion
contributing to a cloth-like sections defining the comprises the plastic
film layer sections defining the  liqvid-pervious openings  and the fibrous
assembly layer 20 integrated with  the plastic f ilm layer sections. The
topsheet  i5 o7onely non7iguaw5 to the absorbent core and the KleTT'3
water absorbency progressively increases fTom the tapsheet  toward the
liquid holding layar o! ths corn. Consequently, 8 NOVEMBER 2004 - 16 this
wearing article allows body fluids to be rapipdly absorbed by the care even
though the film layer sections of the topsheet  are hydrophobic at weakly
hydroohilic so v_~rit a ciricd touch  may be obtained. 17 7JH.,T IS TIAIMED
Iw 8 NO EMBER 2004 1 . A disposable body f l u i d absorbent wearing a r.
i::=e (1) comprising a liquid-pervious topsheet (2), a  5 liquid-impervious
backsheet (3) and a -liquid -absorbent core  



(1) disposed between said top- and hacksheets )2, 3), sai.d vopsheet. (2)
comprises plastic film layer sections  (6) each having upper and lower
surfaces and a thickness of  0.001 -- 0.05 rat, liquid-pervious openings
(.31) defined H) between respective pairs of the adjacent said plantic f__m
layer sections 16) and a first fibrous layer (13) bonded to  the lower
surfaces of said plastic film layer sections (6)  and immediately
underlying said openings (31.) , said topshe t  (2) ht vinq a 1 e:r.ir' s
water absorbency lower thar 10 mm, each 15 of said openings (31) has a
width of 0.05 n = mm so that a  total open area thereof occupies 3 - 40 %
of a surface area  of said topsheet (2), edges of said plastic film layer
sections (O' def. i_ning said openings (31) being partially  fibrillated so
as to form a ri in g portion (17) having the 20 maximum height of 1=5 mm
and component fibers of said first  fibrous layer (131 having a fineness of
0 . 5 l- 20 d=ex and a  basis weight of. 3 - 60 glm`; and said core 11) has
a second fibrous layer (41) being -1$ 8 NOVEMBER 2004 closely contiguous t
; the lower surface of said first fibrous  layer (13) and a third fibrous
layer (42) being clcsely  contiguous to the lower surface of said Second
fibrous layer  (41) wherein said second fibrcos layer (91) has a Klemm `s 



5 Towner ab sorbency is ,d owe if Lhan 35 m : but higher than a Kl'emm's
water absorbency of said topsheet (2i by 15 roan or more and  said third
fibrous layer (42) has a Klemz "s water absorbency  of at -east 35 mm bu--
hi.gher than said. Klenm's water _.hsorbency  of said second fibrous layer
(41) by 15 mm or more. 10 2. The article (1) according to Claim 1, wherein
each of  said openings (31) has a width of 0.05 - - mm and a length
corresponding to an least 1.5 times said width. 15 3, Thu article (11
according t.c Claim 1, whcre.in said  topsheet (2) is formed with a
plurality of Lobular passages  (51) extending through said toosheet (2;
from its upper  surface to its lower surface and said tubular passages (51)
having tube walls (54) extending between. said upper and lower 20 openings
(52, 53) and wherein each of said upper and lower  openings (5, 3) has a
diameter of 0.1 - 5 gym. 4. The article (1) according to Claim 1, wherein
said - 19 8 NOVEMBER 2004 topsheet (2) is formed with a plurality of
depress ions (6!)  extending from the upper surface of said topsheet x;21
Lcwcrd  the lower surface of said Lcpsheet (2; and terminate within  an
interior of said first fibrous layer (131 and wherein, on 5 the upper
surface cf said topsheet (2), each of said'  



depressions (61) has an opening (62) having a diarr.e ter of G.7  5 mm . 5.
The article 1) according to Claim 1, wherein one of  10 said second and
third fibrous layers (41, 42) comprises a  plurality of fibrous layers
having a klemm's water absorbency  progressively increasing from the
uppermost layer to the  lowermost layer. 15 6. The article (1) according to
Claim 1, w; ercin the edges- of said o' astir film layer sect' ons (6) are
formed wi Lh a  plurality of fibrillated portions so =hat said plastic film
layer sections (6) may be contiguous to the portions of said  first fibrous
layer (13) exposed through said cpc:rings (31) 20 between respective pairs
of adjacent said fibrillated  portions. 7. The article (1.) according to
Claim 1, wherein sad -20 8 NOVEMBER 2004 second fibrous layer (41) contains
hydrophilic fibers 146)  and has a basis weight of 20 -- 50 a/rn` and a
density tower th2in  0.05 g/cm3 but higher than the density of said first
fibrous  layer 113). 5 8 . The article ( 1 ) according to Claim 1, wherein
said third  fibrous layer (42) contains hydrophilic fibers (47) and has  



a M0 5 weight of 50 - 500 /rr2 and a density of 0.05 - 0.30  g/cmC. 10 9.
The article (1) according to Claim 1, wherein said third  fibrous Ayer SO
contains high absorption polymer grains  (48) by 5 - 50 % by weight. 15 10.
The article (1)) according to Claim 7, wherein said hydrophilic fiber (46)
is fluff pulp. 


