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-1- DI SPOSABLE ABSORBENT ARTI CLE HAVI NG LI QUI D PASSAGES“:DS:

- ON TOP SURFACE THERECF - This invention relates 3’§Eakable
abserbent article having |iquid-passages on a top surface thereof such as
a sanitary napkin or pad serving to contain nmenstrual discharge or a

| adi es’ i ncontinence pad. - Japanese Lai d- Qpen Patent Application Nos.
Hei 7- 328060 and Hei 8-117277 di scl ose -4- di sposabl e absorbent article

having a structure conprising a_ heat -

sealable/hydr 5%59¥€BLEp6§$ORB§§$rAR@ﬁ@&E HAVINGy LIQUED-PASSAGES

seal abl e/ hydrophilic | ower |ayer sheet underlying the upper |ayer sheet.
More specifically, the fONEIOP BURFACE THEREOPSes an arrangenent
according to which these upper and |ower |ayer sheets are integrally
heat - seal ed at debosses intermttently formed by enbossing treatnent along

I magi nary |ines extending obliquely with respect to a Iongltudlnal
direction of t article d intersecting one anpther t |nary
lattice pattern *Yhe +%Y?€€l%cﬁ%fﬂtﬁ§ sctRdséd Hﬂq’aﬁ(ﬁcj‘e tdl ng to

whi ch the upper Iayer sheet is fornmed with a plurality of I|qU|d passages
and heat -a%kiele havinghbigquidrpasgagesherta domEurace dthatgoHusdi t e
side regions of the article by enbossing treatnent and the side
as a sanitary napkin or pad serving to contain menstrual
discha:ge or a ladies' incontinence pad.

Japanese Laid-Open Patent Application Nos. Hei74328060
and Hei8-117277. disclose a disposable absorbent article
having a top layer St:uéture comprising a heat-
sealable/hydrophobic upper layer sheet -and a heat-
sealable/hydrophilic.1ower layer sheet underlying the upper
layer sheet. More specifically, the former document
discloses an arrangement according to which these upper and
lower layer sheets are integrally heat-sealed at debosses
intermittently formed by embossing treatment aiong imaginary
lines extending obliquely'with respect to a longitudinal
direction of the article and intersecting one another to an
limaginary lattice pattern. The latter docﬁment discloses an
arrangement according to which the upper.layer sheet_is
formed with a plurality-of liquid-passages and_heat-sealed
with the lower 1afer sheet along transversely opposite side

regions of the article by embossing treatment ‘and the side



regions are thinned by conpressing. As a result of this conpression, a
m ddl e regi on extendi ng between the side regions bulges in an arc-shape as
“viewed in a section taken along transversely of the article. Wth
the article disclosed by Japanese Laid-Qpen Patent Application No.

Hei 7- 328060, the upper and |ower |ayer sheets as well as a bat-structure
underlying themextend flatly both |ofgitudinally and transversely

of t he article. Consequently, the upper |ayer sheet is apt to generate
creases uk§94PNghH are okhinaedpdiyorrempresyingui dAsasat hesudtt iaff ethis
defornmed during its use. Wth the article disclosed by Japanese

Lai d- OpencPapeessApnl,i cat imididle beigion 1d¥€2rdiagnibbthiedyithie 0figbe
article certainly bulges in the arc-shape. However, the upper and | ower

| ayer Shegbgiahs bidlgeacdi whPld IKAd ds I¥idiAes AU %4 E0IOR Alfleni N

consequence, the uppér |ayer sheet 1s” apt to generate Creases rabl e
sapancee PPAIoReRRBYberely, Bl R arFieio el - 328060, - In view of
t he probl em as has_ been descri bed above, it is a principal object of the
i nvention to soNiEhstke arbinkendibalosasd byeJaproebkclabdeOpah®abent
I ncrease in manufacturing :
Application No. Hei7-328060, the upper and lower layer sheets
as well as a bat;structure underlying them extend flatly both
longitudinally and transversely of the article.
Consequently, the upper layer sheet is apt to generate
creases undesirable for absorption of body fluids as the
article is deformed 'during its use. | With the article
disclosed by Japanese Laid-Open Patent Application No. HeiS8-
117277, a middle region of the article certainly bulges in
the arc-shape. However,'the'upper énd'lower layer sheets are
not heat-sealed together in  thé' middle region and, in
consequence, the upper layer sheet is apt td genefate creases
undesirable for absorption of body fluids as. in the case of

the article disclosed by Japanese Laid-Open Patent

Application No. Hei7-328060.

In view of the problem as has been described above, it
is a principal object of the invention to solve such problem

with neither trouble some labor nor increase in manufacturing



-3- cost. The object set forth above is achieved, .according to the
. invention, by.a disposable absorbent article including a |aninate panel
“defined by a longitudinal axis, a transversal -axis, skin-contactable side
and a skin-noncontactable side, the absorbent article being characterized
in that: the |am nate panel conprises a |liquid-perneable topsheet
extendi ng on the skin-contactable sideﬁﬁaquuid-inperneable ~ backsheet
ext endi ng_gn,the skin-noncontactable side and a |iquid-absorbent
bat-strucFﬁF%'disposed bet ween these two sheets; the topsheet conprises a
heat - seal abl e/ hydr ophobi ¢ upper | ayer sheet having a plurality of
“I'i qui d- passagesThadobjeasdatsefeaforte/ abdvephis| iachiemed, aaroshing to
underlying the upper |layer sheet; the | am nate panel is forned

subst ant i &hkyinvenpdoal,| By &odisposablevabserbenbrastielsi dacledingsawith a
pair of conpression-nol ded grooves, respectively, the grooves being forned

so as to : t p ln n « Of - ture
and To defrsinrel BRoblaneihel by, 8T ARREkuaTHAL "ERIR) & Eraibustibt 112
upper surface o n an arc-shape as viewed in a

section t &%&R 'a%&ﬁtﬂhgﬁg%gc% %%eggns%e aiarﬁ:l“éf'”r%m???‘i#éle e e

region, the upper and | ower |ayer sheets are heat- sealed together by a

pluralitythe d%h%@EbgnHisﬁrtiﬁiémibeing characterized in that: the
laminate panel comprises ﬁ liquid-peﬁmeabie topsheet
extending on the skin-contactable side, a liquid—imperméable
backsheet extending 6n the skin-noncontactable side and a
liquid-absorbent bat-structure disposed between these two
sheets; the topsheet comprises a heat-sealable/hydrophobic
upper layer sheet having a pluraliéy of 1iquid-pas3ages and
a heat-sealable/hydrophilic lower layer sheet underlying thé
upper layer sheet; the laminate panel is formed substantially
in parallel to its transversely opposite side regions with a
pair of compression-molded grooves, respectively, the grooves
beigg formed so as to depress the topsheet into_an uppef
surface of the Bat—structure and to défine therebetween a
middle region in which the topsheet and the'uppef_SurfaCe'of
the 'bat—structure .bulge in an aré—shape as viewed | in a
section taken along the transvefsal axis; and at least in the

middle region, the upper and lower layer sheets are heat-

sealed togethér by a plurality of debosses distributed in a



-4- pattern formed by individual dot-like debosses at |east occupying
crossings of imaginary lines defining a plurality of ‘substantially.
“rectangul ar bl ocks each having a pair of angles opposed to each other
substantially on the |longitudinal axis and a pair of angles opposed to
each other substantially on the transversal axis. The term
"debosses" used herein should be underd4tood to be upwardly opened recesses
or through-hol es having shapes corresponding to enbosses, for exanple, on
rolls, wipaktere fHumadi by thedivipdwabt dof-drikssedebosgesn athedeasd | s.
The term "rectangul ar” used herein should be understood to include

subst ant i at¢ypy Sngareossings | ofisimidiviann ikides defionig'a plugalidyshape
defined by a pair of angles opposed to each other in one direction and

th : | . he o SO :
aﬁqioche{ hﬁ%g%ﬁggghg‘@ﬂ& es arﬁe&o{@%g%?égﬁﬁli Fgg?]eﬁ%ﬁ%}ﬁnghgsg%grf :ogi r
of angl es.

___Fi 1 is a _perspective view,of an.article agcording
to the i REhES on°§’?°\ﬁe&/\edt?r orﬁag?’ski "ht‘]tE%ﬂt aét“g’ﬁlt@néziltféiyher‘éﬁf ; the
Fig. 2 is a fragnentary scal e-enlarged sectional view taken along a
t ransver skPRgitedinali avisfandea paixiaf angles guppsedl ito gacin irc pl an
view illustrating a deboss S _
substantially on the transversal axis.
The term "debosses" used herein should be understood to
be upwardly opened recesses or through-holes having shapes
corresponding to embosses) for example, on rolls, which are
formed as the topsheet is pressed between these rolls. The
term "rectangular" used herein should be understood to
include substantially "square" as well as substantially
"rhombic", i.e., a shape defined by a pair of angles opposed
to each other in one direction and another pair of angles
opposed to each other in the other direction in which the one

pair of angles are of degree different from the other pair of

angles.

Fig. lis a perspeétive view of an article according to
the invention as viewed from a skin—contactabie side thereof;

Fig. 2 is a fragmentary scale-enlarged sectipnal view
taken along!a transversely middle line of the article;

Fig. 3 is a schematic plan view illustrating a deboss



pattern; Fig. 4 is a scale-enlarged sectional view of a topsheet
. shown by Fig. 1, Fig. 5 is a scale-enlarged sectional view show ng a
‘variant of the individual deboss; and : Figs. 6 (A) - (C are plan
views illustrating various configurations of conpression-nolded groove.
Details of a disposable absorbent article having |iquid-passages on a top
surface according to the inventi-on _vwfﬁ- be nore fully understood fromthe
description %iven hereunder with reference to the acconpanyi ng draw ngs.
Ref erri ngPB&TBE8s. 1 and 2, a di sposabl e absorbent article includes a

| am nate panel 1 which is defined by a longitudinal axis 2, a transversa
axi s 3, a skin- #dgt.adt ibl® scald-sd arded petriiard. ¥iew oficd topshgst 1 and
2) and a skin-noncontactable surface 5 (bottom surface as viewed in Figs.
1 and 2). ghbtml '@q@g ggnel 1 conprises a liquid- perneable topsheet 6, a
| i qui d-i nmper neable backsheet 7 and a |iquid-absorbent bat structure 8

di sposed bet ween,.t he t sheets 6... 7. The topsheet 6.is sufficiently
| arge to cover %&ﬁ'ugge+¥gﬁrﬁ§ %ﬂeq%ﬁf3ﬁ§]§??€ﬁ?ﬁ?% §1§Mj%hﬂﬂﬁ@ﬁsaof an
upper |ayer sheet 6a and a | ower |ayer sheet 6b integrally '
_ variant of the individual ‘deboss; and
Figé. 6 (A) ~ (C) are plan views'illustrating_various

configurations of compression-molded groove.

Details of a disposable absorbent article having
liquid-passages on a top surface according to the invention
will be more fully understood from the description given
hereunder with refefence to the ac;ompanying drawings}

Referring to Figs. 1 and 2, a disposable absorbent
article includes a laminate panel 1 which is defined by a
longitudinal axis 2, a transveréal axis 3, a Skin—éontactable
.surface.4 (top surfécé as viewed in Figs. 1 and'2) and a
skin-noncontactable surface 5 (bottom surface as viewed in
Figs. 1 and 2). The 1aﬁinate pénel 1 comprises a liquid-
permeable topsheet 6, a liquid-impermeable backsheet 7 and a
liquid-absorbent bat structure 8 disposed between these two
sheets 6, 7. The topsheet 6 ié'sufficiently large to cover
an upper surface of the bat sfructure.s and consists of an

upper layer sheet 6a and a lower layer sheet 6b integrally



-6- bonded to a bottom surface of the upper |ayer sheet 6a. The
backsheet 7 is sufficiently large to cover a bottomsurface of the bat
‘structure 8 and to further extend outward beyond transversely opposite
side edges of the bat structure 8. The Ilanmnate panel 1 is forned inits
transversely opposite side regions with a pair of back-to-back opposite
conpression- nol ded grooves 9a, 9b. .68l ong these grooves 9a, 9b, the
topsheet 6 and the backsheet 7 are depressed into the upper and | ower
surfaces bbntled bat asbotutomr surfeepeofi theyupper lapersshéesuba.grriswes 9a,

9b divide the panel 1 in three regions, i.e., a pair of transversely
opposi te gubREheed INSs BB AIE Rt R rdIIR) c%éf\ o EFPEaL des
al ong which the outer regions 1B c§ﬂ]be easi |y bent atlvely to e

mddle re A n,the . .m ddl |on A, .the t sh et 6._b es. u war d

t oget her &nft ﬁhé b&&pgt%ttqr@nee aqlur %c‘?’ﬁ oyfvars l? ‘ﬂ

ar c- shaped cross-section as V|emed |n a section taken al ong the '

t ransver shraagversely opposikgi aide ¢dges foﬁhﬁ|h@tS§§ﬁu§t@§#fﬁgur%h¢on and
function is obtained by nolding. The | am nate panel -1 provides not only a
good fittlaminatehpanedt ¢hispfioirmed! anl jits ottdsversalyfoppostsesidét h a
confortable feeling to wear but also a high preventive effect against

{fgﬁgggrggﬁg%hsf Wil a pair @%Aéﬁlﬂ@iﬁﬁﬁn%bpks'ﬁeor&ﬂ@f&s@i&m its
molded grooves 9a, 9b. .Along these grooves 9a, 9b, the
topsheet 6 and the backsheet 7 are depressed into ﬁhe upper
and lower surfaces of the bat structure, respectively. Two
pairs of such grooves 95, 9b divide the panel 1 in three
regions, i.e., a pair of transversely opposite outer regions
1B and a middle region 1A and function as guides along which
the outer regions 1B can be easily bent relatively té the
middle region 1A. In.the middle region 1A, the topsheet 6
bulges uéward togethér'with én upper portion of the bat
structure 8, presenting an arc-éhaped cross-éection,as viewed
in a section taken along the transversal axis 3. The
laminate panel 1 having such.a configuration and function is
obtained by molding. The laminate panel 1 provides not only
a good fitting to the crotch, particularly to thé vulva of a
wearer with a comfortable feeling to wear but also a high

preventive effect against'leakage of body fluids.

The laminate panel 1 is provided along its transversely



-7- opposite side edges with liquid-resistant side flaps 10 functioning
to effectively prevent body fluids fromleaking beyond the transversely
- opposite side edges. Each of these side flaps 10 is fol ded substantially
in a Z-shape as viewed in its-cross-section conprising three sections 10a,
| Ob and |0c. The section 10b is bonded to an extension 7a of the
backsheet 7 by neans of adhesive or heat-sealing while the section I0c is
bonded to the associated side edge of the topsheet 6 by the simlar neans.
The sect ioppédites sidalcddges asith fldguid-vesdstantd athdel aflams magber 11
I s bonded under an appropriate tension to an inner side of the sleeve

along 11 srgnéeioRing. LY EfﬁaétQGeEghgibVéntTﬁﬁd'egﬁhgﬁslQ%opjggﬁggﬁgéagrits

| ongi tudinal Iy oppoSite ends to th ection 0 y neans .o

heat - seal,i n chnique_so that ., the section,l.0a _i,s normglly biased under .
the of f ectoerhd nERe HEaBRrbRaRLy: OPRORALE BidPneudele: ohachopt foese

The upper |ayer sheet 6a is nmade of a hot melt (thernoplastic) synthetic
resin fil94de $lapsukl nbhkrdded rahstantinl Ly fith & iZc-shapen asi Viewed be,

for exanple, a low density polyethylene film The nonwoven fabriC'nay be a.
mel t bl aim, itpucrdssesectiernl eompribing theesnkkbptihongedfaspdodb aadded or -
chem cally bonded nonwoven fabric nmade of polyol efine, polyester or '
pol yam dej o SUCPhBOBMMAbA 2PHCis bonded to an extension 7a of - the
backsheet 7 by means of adhésive or heat-sealing while the
section 10c is bénded to the associated side édge of the
topsheet 6 by the similar means. The section 10a is folded
so as to form a sleeve and an elastic member 11 is bonded
under an appropriate tension to an inner side of the sleeve
along its outer edge by means of adhesive. The section lda
is fixed ét its longitudinally opposite ends to the section
10b by means of adhesive or heat-sealing technique so that
the section 10a is'normélly biased under the effect of fhe
elastic member to fise on the sections 10b, 10c.

The upper layer sheeﬁ 6a. is made of a hot melt
(thermoplastic) synthetic resin film or fibrous nonwoven
fabric. The synthetic resin film may be, for example, a low
density polyethylene film. The nonwoveﬂ fabric may-be a melt
blown, spun'laced, needle punched, thermally bonded, spun

bonded or chemically bonded nonwoven fabric madé"of

polyolefine, polyester or polyamide. Such nonwoven fabric



-8- may be nade of fiber generally having a basis weight of 10 - 45
_g/nferr], a density of 0.15 - 1.5 g/cnferr] and a fineness of 0.1 - 10
“deniers and preferably made of -melt blown superfine fiber. The upper |ayer
sheet 6a has a plurality of liquid- passages 12. Preferably, these

l'i quid-passages 12 are respectively defined by tapered capillary walls
12a extending downward with their | owgr ends being in contact with the

| ower | ayer sheet 6b which is integrally fornmed with th_e capillary walls
12a, as wdy He mgderentf ibexmdarpral 1yl hawissyree balsdls wied ghapiolf]l a0y ~wal | s
12a can effectivel y introduce body fluids into the |am nate panel 1 under

their canid!g/me, Uit JX QLAY Ary, AEuaP ahdt be£hadnebbUbgs olnom
flow ng ups rean1to e pper surface of he upper | ayer . sheet 6a, each
of the liqu sages 12.pre has 1

its prOX|nah8eﬁ} %13?% 5&%59 ¥, Mace %;t(k%Péh ggpegggngn]Each
of the capillary walls 12a _preferably has a helght of 0.05 -_ 1.5 mmin

order thafibem. cBhe| uppervhayerzsheeh fa hasnfabPhugalityorfaddawidh t he

| ower | ayer sheet 6b w thout any undesirable deformati on such as coll apse
whi ch maypadsddest 2 desi pedferbblg,ctthesel higlyidfpassksgesit A2 harkeani nat e
panel 1. Additionally, the liquid- passages 12 are preferably distributed

Cvitha densd fdcCively adfH&dly thpbRed' 88pH11ALY WL ADa kxR inigui ds

into the

downward with their lower ends being in contact with the
lower layer sheet 6b which is integrally forméd with the
capillary walls 12a, as will bé apparent from Fig. 4. To
assure that the capillary walls 12a can effectively introduce
'body fluids into the laminate panel 1 under their cépillary
action and prevent any amount of the body fluids from flowing
upstream to the upper surface:of the upper layer sheet 6a,
each of the liquid—passaées 12' preferably has a diameter of
0.15 ~ 6.0 mm at its proximal end and a diameter of 0.1 - 2.5
mm at its distal end. Each of the capillary walls 12a
preferably has a height of 0.05 ~ 1.5 mm in order that the
capillary wall 12a can be maintained in contact with the
lower layér sheet 6b without ariy undesirable deformation such
as collapse which may obstruct a desired introduction of body
fluids into the laminate paﬁel 1. Additionally, the liqu'ild-
passages 12 are preferably distributed with a density of 5 ~

150/cm® for rapid introduction of body fluids into the



-9- article. . The | ower | ayer sheet 6b is nade of a hot nelt

. (thernoplastic) fibrous nonwoven fabric. The |ower |ayer sheet 6b
"generally has a fineness of 1 - 12 deniers, a basis weight of 8 - 35

g/ err] and a density of 0.005 - 0.15.g/cnferr]. Such nonwoven fabric is
preferably nmade of core-sheath or side-by-side type conjugated fiber
material conprising low nelting point-9f esi nous. constituent and hi gh

mel ting point . resinous constituent, in which a heat-sealing effect of the
| ow nel tiagtigbeént resinous constituent keep a desired configuration
of this nonwoven fabric. The nonwoven fabric is preferably treated by the

wel | known techrigé odiovexr NMllegert sheetopbbl its kadehouFd e Hovlemsfleod here
that the density of the |ower |ayer sheet 6b nust be | ower than the

density O{jtl?%%ng?ﬂi?%{i&zy?ib%%"st iﬁ?nwox}&%gfﬁgﬁgéghgfmﬁé‘ew%ﬁ_ﬁg@%}ﬁ; .typ'e

conj ugated i mat erl the treatnent _ nonwoven _
"ot he FRehebbi 9RE5R LY BAE] AHLIeRRRT i otioh” ok AT SFSvu JOSI5 1 he
| ower | ayer sheet 6b or applying this surface with the hydrophilic
sur f act arweighh ofie 8casa3Dfglime agidiea bgessittyt 9fie O O0Sugatled S fghem’.
material, the treatment is achieved by treating the |low nelting point
Tesinous S@ERt hbn%bean%nri&eiéi- gheff&h:_hbng made of core-sheath or
sidg-by-side typelconjugated fiber material comprising low
melting point resinous coﬁstituent and high melting point
resinous constituent, in which a heat-sealing effect of the
loﬁ melting point resinous constituent .keep ‘a desired
configuration of this.nonwofen-fab;ic. The nonwoven fabric
is preferably treated by ﬁhe well known technology to méke it
hydrophilic. It should be understood here that the density
of the lower layer sheet 65 must be lower than the denéity of
the upger layer sheet 65. In the case of the core-sheath
type cénjugated fiber material, the treatment to make the
nonwovén fabric hydrophilic is achieved by mixing the_well'
known .;,_hydrophilic surfactant into the low melting point
résinoés constituent forming a surface of the lower layer
sheet f?bi or applying this surface with the hydrophilic
surfacﬁant.' In the case of the side-by-side type conjugated

i : .
fiber material, the treatment is achieved by treating the low

melting point resinous constituent and/or the high melting




-10- point resinous constituent wth the hydrophilic surfactant in the
. sane manner as in the case of the core-sheath type conjugated fi ber
‘material. The low nelting point resinous constituent may typically be

pol yet hyl ene and the high nelting point resinous constituent may typically
be polypropylen. The | ower |ayer sheet 6b preferably presents an elastic
recovery after conpression (cushioninglproperty) under its wetted
condition substantially higher than that of the upper |layer sheet 6a.
To furthpeintnpesinousuconstibuentarith ithss hytirophpldtesabfactanseimct t he
conjugated fiber material tending to be crinped as it is heat-treated.

Referringthe Fidife madbbrt 456l rthe VdasetofFidfe éoraldhdhtih! h@yﬁs@per
| ayer sheet 6a has a plurality of liquid- passages 12. This upper. 1ayer

sheet 6a .5, rad lgs t- d. w.th e | r. | ayer .sheet.6b by a
deboss palf ? gbﬁtgggg?poﬁsﬁégé?fma}%%f@% tal %%t J‘F’?’ké“e \é\%ﬁ?sgo% fﬁ?éﬂa’b"%@
heating. The deboss pattern copprises the debosses defining intersecting
poi nts, iCcenstityedd oMayesh¥riradlyndtf nRolyethydenssi agde Bbe dnigh
|l i nes) describing a plurality of substantially rectangul ar bl ocks 14 each
having a peltiof opwints oppsinbast o condt idident subay anttiyplilopldly t Hee
longi tudinal axis 2 as well as a pair of angles opposite to each other on
the ‘transpelypropyilend amhelaknsseslayePdiee®kb preferably presents
an elastic recovery after'compression'(cushioning property)
under its wetted condition substantially higher than that of
‘the upper layer sheet 6a. To further improve such
characteristics, it is preferable to select the coﬁjugated
fiber material tending to be crimped as it is heat-treated.
Referring to Figs. 3 and 4 (referring also to Figs. 1
and 2), the upper layer sheet 6a has a plurality of liquid-
passages 12. This upper layer sheet 6a is'integrally'heat-
sealed. with the lower layer sheet 6b by a deboss pattern
composed of individual dot-like debosses 13 formed .by
heéting. The deboss pattern compiises the debosses defining
intérsecting points, i.e., angles of respective imaginary
lines (single dot chain lines) describing a plurality of
substantially rectangular blocks 14 each having a pair of
angles opposite to each ‘other substantially on the

longitudinal axis 2 as well as a pair of angles opposite to

each other on‘the transversal axis 3 and debosses 13 arranged



between the intersecting points, respectively. Ref erence nunerals 13(a),
.13(b) designate the debosses arranged on the pair of angles opposite to
each other substantially on the |ongitudinal axis 2 and reference nunerals
13(c), 13(d) designate the debosses arranged on the pair  of angles
opposite to each other substantially on the transversal axis 3. The term
"rectangul ar" used herein should be undHrstood to include "square" and
"rhonbic", as has already been described in the final paragraph of SUMVARY
OF THE | N\Veetiwedn the interwechingi poingshearesipartively. t h®Refiedsinee egi on
1A of the |lam nate panel 1 defined by the pair of transversely opposed

grooves 9aniiéB£Bs UPIP4Y, | 13 8B) dés afle debSnsds 4ﬂasuqadidhﬁemi'on'
1A has a plurality of debosses 13. addltlon t he |-ower ayer sheet 6b
has a hig SkkC % S S ra nent

al | ows H%E%@pé? Fa@gg& %§%F%%gﬁgﬁ§?eas 69F%r gﬁgﬁﬁgﬂgégﬁgx %ﬂ%
always ma talned in an appropriate tenS|oned state under_ _the elastlc
recovery of opgatyudipal) a’%ﬁ? ﬁee?n @b nefRrangegrumerats s136c)r ud3diddo with

respect to the individual blocks 14, as will be apparent fromFig. 4. Mre
speci fi caldgsigmate uppre Iégm)sséﬁeetamngddgesm nthe apaixhapt amglies '
mai ntained in the tensioned state in the individual blocks 14. -
Accor di ngl yppdSHELEPEST Al Bt BEL dukife e d 1By | shvahd BRinsversal axis
3. The term "rectangular" used hereip should be understood
to include "square" and “rhombic",_ as 'has already been
described in the final paragraph of SUMMARY OF THE INVENTION.
As has previously been described, the middle region 1A
of the laminate panel 1 aefinéd by the pair of transversely
opposed grooves 9a bulges upward in an arc-shépe and at least
this middle region 1A has a.plurality of debosses 13ﬁ In
addifion, thé lower layer sheét 6b has a high elastic
recovery after compression. Such a ﬁnique arrangément ailows
the uppe? layer.sheet 6a at least in.the middle region 1A to
be always maintained in an appropriate tensioned state u;der
the elastic recovery of the lower layer sheet 6b underlying
it. This is true ﬁlso with respect to the individual blocks
14, as will be apparent from Fig. 4. More specifically, the
upper layer sheet 6a bulges in an arc-shape and is maintained

in the tensioned state in +the individual blocks 14.

Accordingly, the upper layer sheet 6& and the lower layer



-12- sheet 6b are maintained in close contact with each other and, even

~_if the lamnate panel 1 is deformed during use of the article, the

‘I'i qui d- passages 12 are well resistant to their collapses which m ght
prevent body fluids frombeing smoothly introduced into the article.
To achieve a desired effect of the invention, each of the debosses 13
preferably have, on the top surface of.jphe upper |ayer sheet 6a, a :
dianeter of 0.5 -2 mm an inter- deboss distance (i.e., a pitch) of 2.5 -

25 mm andshek¢ngbharefmehrbatned im dlvse etmacicty withoekehodbtleb an@p N
Wth the dianeter of the deboss 13 being | ess than 0.5 mMm it wll Dbe

it oul ! obanishald e ineT pAANPT 1 S0 heBRrR e IR A e RS (N

|-ower | ayer sheet arger than nm on the
ot her hand,, th i d- as a es 12 be c apsed with a er '
possi bi | | fFEiC s\ﬁ'h%ﬁ ]1’1’£lérds \Q‘I[% ’staph 1'2051:1%%1. an
arrangenent of the debosses 13 w | becorre subst anti al | conti nuous and
consequen€P}lapgesi wvhich might|prevent thady flysidse frombeingesmeothlyr at ed.

Wth the inter-deboss distance being |larger than 25 mm on the other hand,

it wll batdoluced inte dleriarditadwul ging of the bl ocks 14 and .
consequently the |iquid-passages 12 will be liable to be collapsed. Wth

the Tength of eaghaghd8vie" al RIiIGHRELELEt of the invention, each of

the debosses 13 préferably have, on the top surface of the
upper layer sheet 6a, a diameter of 0.5 ~ 2 mm, an inter-
deboss distance (i.e., a pitch) of 2.5 ~ 25 mm and a length
of each side in the respective blocks of 2.5 ~ 25 mm. .With
the diameter of the deboss 13 being less than 0.5 mm, it will
be difficult to maintain the upper. layer sheet 6a in close
contact wifh the lower layer sheet 6b and with the diameter
being larger .than 2 mm, on .the other hand, the l'iquid-
passages 12 will be collapsed with a higher possibilij:y,. _
With the inter-deboss distance béing less than 2.5 mm, an
arrangement of the debosses 13 will become substantially-
continuous and consequentlj a desired flexibility of the
topsheet 6 will be deteriorated. . With the inter-deboss
distance being lérger than 25 mm, on the other hand, it will
_be difficult to obtain the buléing of the blocks 14 and
consequently the liquid-passages 12 will .be liable to be

collapsed. With the length of each side in the respective



&

-13-  blocks 14 being less than 2. 5 mm the nunber of these blocks .14
_.wW |l becone excessive and consequently the flexibility of the topsheet 6
-will be deteriorated. Wth the length being |arger than 25 mm on the
other hand, it will be difficult to maintain the bul ging of the respective
bl ocks 14. Generally, the deboss 13 has a tapered configuration and its.
distal end 15 is heat-sealed wth thgs3tower |ayer sheet 6b. It should be
understood that the deboss 13 may have its bottom 16 being open as in the
enbodi nerglodksusitdr dlecichgoyl efsisg th4noR . mhymhaviehe itumbeEt tafimtheseb bilogks| osed
as in the enbodinent illustrated by Fig. 5. The deboss 13 having the open

bottom 16 4 %Cltl Yieond éﬁém i edildd gﬁ%dﬁﬂfﬁﬂ@ﬂ;@i@iﬁlﬁﬁ%ﬁ%@ 1in
a manner simlar to the |iquid-passages 1 .Conflguratlon of the

200" bl %mﬁéﬁaﬁfeﬁ'esﬁ%sﬁs%%‘cssnfiE}"é‘}%&t? o Lopr Beidie o

illustrated by Fig. - (C) so far as the shortest distance betvveen a
pai r of thawgaethany 2(5p§@9| P@ §h§09§berabﬁn@)<|hﬁt‘éﬂyl de e ficdite ter the
| am nate panel 1 is 20 - 60 mm nore preferably, 25 - 40 mnmm Wth the
short est malirsiafire e Heeibud diars ofhthesvebpdctiuei bhocks f1£xi Generaldfy,t he

topsheet 6 will be deteriorated, and with the distance being |arger than .
such di myfiad bpdds W Indie éjitfdcﬂé‘fﬂci dohf®jd¥4 fbn and its distal end

15 is heat-sealed with the lower layer sheet 6b. It shpuld

be understood that the deboss 13 may have its bottom 16 being

open as in the embodiment illustrated by Fig. 4 or may have

its bottom 16a being closed as in the embodiment illustrated

by Fig. 5. The deboss 13 having the open bottom 16 functions

to introduce body fluids into the laminate panel 1 in a

manner similar to the liquid-passages 12.

Configuration of the groove 9a (and the groove 9b- also)
is not limited to that illustrated by Fig. 1 but may be
implémented in various configurations, for example, as
illustrafed by Fig. 6 (A) ~ (C) so far as the shortest
distance between a pair of transversely opposite grooves
approximately at the middle 'of the laminate panel 1 is 20 ~
60 mm, more preferably, 25 ~ 40 mm. With the s_hértest
distance being less than such dimension, a flexibility of the

topsheet 6 will be deteriorated, and with the distance being

larger than such dimension, it will be difficult to maintain



-14- the topsheet 6 in the tensioned state. The bat-structure 8 is
-obtained by nolding a mxture pringipally of woody pulp fluff and
particles of superabsorptive hydrogel in a panel-shape and entirely
covering this with a water-absorbent sheet such as tissue paper. The
hydrogel includes self-crosslinked polymer of alkali netal salt acrylate,
graft polyner of starch, nodified celliylose or crosslinked water-sol uble
pol ymer. The bat- structure made of such material has not only a

seni - ri gi dihiey topsthedts® ailh aHY AEnPiched aStdte ] ecovery after conpr essi on,
both contributing to maintain the topsheet 6 in the tensioned state. It

I's considered p enaf & dhadts sgak st

| ayer sheet 6b, &ﬁ% teagrlunlu%eg is gstpggegonﬁgln#gfﬁ segylg?%rglbers

such as poI iol ef i n acce anou for exanple, up:to 30 % by

wei ght inP Yhe B&sir It t ca fi®ers
5?1‘31 8t "é%°‘§15 er‘tllR/ giufﬁ ARd caPerticdes 1 of

are preferably heat-seal ed together within the bat-structure 8 and thereby
form a t hsdpegahsesipdriate ndydndgelo iimpr evepanelkrapapst abnti t gnbirehy

bat - structure 8. The side flaps 10 are made of hydrophobic fi brous
nonwoven talerd ngndtisteeiiths at efter-absdrivent Snews Wi ad epessgat in
order to inprove a liquid-resistance. It is possible to nmake the side

flaps 10 Wabee.el agheColdbogel includes self-crossllnked polymer of_
alkali metal salt acrylate, graft polYmer'of starch, modified
cellulose or crosslinked water-solublé polymer. The bat-
structure made of such material has not only a semi-rigidity
but also an appropriate elastic recovery after compression,
both contributing to maintain the topsheet 6 in the tensioned
state. If.it is considered preferable to heat—seal.the bat-~
strﬁcture'with the lower layer sheet 6b, the bat-structure 8
may also contain heat-sealable fibers such as polyolefine of
an acceétable amount, for exaﬁple, up to 30 % by weight in
view of the desired absorptivity. In this case, these fiberé
are preferably heat-sealed togethér within the bat-structure
8 and thereby form a th:ee-dimensional network to improve a
shape stability of the bat-structure 8.

The side flaps 10 are made of hydrophobic fibrous

nonwoven fabric and some£imes.treated with well known water
repellent in order to improve a liquid-resistance. It is

possible to make the side flaps 10 wusing elastigaliy



-15- stretchable material such as pol yurethane and, in this case, the
elastic nmenber 11 will be unnecessary. Wth the article according to
the invention, the top surface in its mddle region bulges in an arc-shape
so that the nmiddle region can be maintained in an appropriately tensioned.
state to assure a good fitting to the wearer's crotch zone, on one hand,
and the |iquid-passages can be effecti-i®ly protected agai nst undesirable
deformation which would cause |eakage of bod¥ fluids fromthe article.
Accor di ng 8brekehabde maperiadt speht ascpelyerethanenandn, inHehig@aR8es are
distributed on the topsheet in a pattern describing .inmaginary rectangular
bl ocks eachheaeilagticpamembelr 1anglidd tepaserbdessEangh ot her substantially on
the longitudinal axis, i.e., each line of debosses arranged on each side

of the rectangul githMGieNHnt Id 1 Saced Llth§OLd T¥BEY inViehit 168SPade oot h
the longitudinal axis and the transversal™ axis. The debosses distributed

I n such pattern is_adyanta s _over the.well known |atti.ce ter,n merely
compr i oi hgehERBseofnn A 5ot siion BRilee 4 B Artindripd Mg, Yhal™ ¢!

| ongi tudinal axis_and |lines of debosses extending on and in parallel to

t he transvEhamigddke f rogicRe GrRWHS ntaiptainede inspactaRRrPBHEA&e e

prot ect ed agai nst undesirable deformation during use of the article and
t hereby t htenSfiened state to assure a good fitting to the wearer’'s

crotch zone, on.oné_hand, and the 1iqﬁid-passa§es can be
effectively protected against undesirable deformation which
would cause leakage of body £fluids from the article.
.According ﬁo the most important feature of the invehtion; the
debosses are distributed on theL topsheet in a pattern
describing imaginary rectangular blocks each having a pair.'of
angles opposed to each other subsﬁantially on the
longitudinal axis, i.e., each line of debosses arranged on
each side of the rectangular imaginary 1ines extend obliquely
with respect to  both the longitudinal axis 'and. the
tranéversal_axis. The debosses distributed in such pattern
is advantageous over the well known lattice pattern merely
comprising lines of debosses e#tending on and in parallel to
the longitudinal axis and lines of debogses extending on and
in parallel to the transversal axis from the viewpoint that
the respective biocks are protected against undesirable

deformation during use of the article and thereby the effect

=y sy s © e e s e et seeen e ——— e



-16- is inproved. Appropriate dinensioning of the deboss size,
inter- deboss distance and | ength of each side in each rectangular bl ock
~ defined by the deboss pattern further inproves the effect. Accordi ng
to the invention, it 1is possible to nmanufacture the article
providing the effect at a |l ower cost- and with | ess tinme-consum ng | abor
than the well known articles of this-t§pe. This is for the reason that
no consideration is necessary in addition to the appropriate dinensioning
of the deBS§sdmpre¥ed.he inter-deboss distance, the length of each side in
each rectangul ar bl ock and selection of material for the topsheet,

particul arly, fapprbpriatecrdimegmesichiey ofkitle pdeboss isimet,opkireat-

1. A di sposabl e absorbent article including a | am nate panel defined by

~a longi t udieRRlssAdiStafdd WY ASIRILIVE S edth Hide CON eedREEcLakQuPaE 2

ski n-noncont act abl e side, the ' _

| block defined by the deboss pattern further improves the
effect.

According to the .invention, it is possible to
manufacture the article providing the effect at a lower cost
and with less time-consuming labor than the well known
articles of this type. This is for the reason that n§
consideration is necessary in addition to the appropriate
dimensioning of the deboss size, the inter-deboss distance,
the iength of each side in each rectangular block and

selection of material for the topsheét, particularly, for the

" lower layer sheet making part of the topsheet.




absorbent article being characterized in that: t he | am nate panel
.conprises a liquid-perneable topsheet extending on the skin-contactable
'side, a liquid- inperneable backsheet extending on the skin-noncontactable
side and a |iquid-absorbent bat-structure dispose

sheet s; the topsheet conprises a heat-seal abl e/ hydr ophabj

| ayer sheet having a plurality of |iquild-passages r"m (!@ H“i
heat - seal c lower |ayer sheet underl yer

sheet ; %méﬁrﬁg“éﬁgiﬁﬁ% B%hel is formed substantra Iy |n paraIIeI toits -
~transversely opposite side regions with a pair of conpression-nolded
grooves, respectively, the grooves being fornmed so as to depress the
t opsheet into an upper surface of the bat-structure and to define

therebet welen a A ddiepbegble dbbodbeit t &Lt i6Dshagicladd nighea URBRAnGkES ace
of the bat- structure bulge In an arc-shape as viewed in a section taken

al ong the 18
T o€ B £ e d by o gt‘%‘e't%%”é?l a}élrbwtrra%%rs 1.p%ig/c

heat - seal e et her pluralr bosses distri buyted 1n a pattern
fornmed by § qﬁ‘d?\%r c‘b%tff PiLde s§e§ -Porsenfasiaplfy Eg? of

I mginary |ines defrnrng a plurality of: substantrally rectangular bl ocks
each ~absorbent artlcle belng characterized in that:

the laminate panel comprises a liquid-permeable
topsheet exfending on the skin-contactable side, a liquid;
impermeable backsheet extending on the_skin—noncontactable
side and a liquid-absorbent bat-structure disposed between
these two sheets;

the_ topsheet comprises a heat-sealable/hydrophobic
upper layer sheet having a plurality of liquid-passages and
a heat-sealable/hydrophilic lower layer sheet underiying the
upper layer sheet; |
| the iaminete panel is formed substantially in parallel
to its traneversely ppposite side.regions with a pair of
compreSsion—molded grooves, respectively, the groovee-being-
formed so as to depress the topsheet into an upper surface of
the bat-structure and to define therebetween a middle region
in which the topsheet and.the upper surface ef.the bat-
structure bulge in an arc-shape as viewed in a section taken

along the transversal axis; and
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having a pair of an'gl es opposed to each ot her substantially —on-the—

.longitudinal axis and a pair of angl-es opposed to each other substantially
"on the transversal axis. 2. The/ absor bent artl lﬁmmglujlmwﬂd aim
1, wherein each of the individual debosses has, ‘the
upper |ayer sheet, a diameter of 0.5 - 2 mm an |nter- deboss di stance of

2.5 - 25 mmand a length of each side-18r the bl ocks of 2.5 - 25 nm 3.

The absorbent ar accordi aim1, ,wherein the upper er sheet
is made of a s-yﬂ{:héﬁacstr e%‘?ntggl %ﬂ%]f% FREione,dhe a‘}%?eghéé‘fi WFa‘ﬂe of a

fi brous nonwoven fabric and the |lower |ayer sheet has an elastic recovery
after colpyeysishedfigharet theat+seabédt kogahher | byer spturality4.0f The
absorbent article according to Claim1, wherein both the upper |ayer sheet

and the | geBoskayedisedbuted Tada pattern formed by individual dot-~
-19- of a fibrous nonwoven fabric and the | ower |ayer sheet has an

el astic r e {E&s 0 an
that of t %ﬂép&b%}?g%%§éer§€% O%éip@ J.nfpﬁ %%gﬁ 5 ?E L{lg%f'n&agcor(ﬁ;'ng to
1,
daim g@%ireﬂquta plurality of substantially rectangular blocks each
having a pair of angles opposed to each other substantially
on the longitudinal axis and a pair of angles opposed to each

other substantially on the transversal axis.

2. The absorbent article according to Claim 1, wherein
each of the individual debossés has, on the top surface of
the upper layer sheet, a diameter 'of 0.5 ~ 2 mm, an inter-
deboss distance of 2.5 ~ 25 mm and a length of eéch sid_e_ in

the blocks of 2.5 ~ 25 mm.

3. The absorbent article according to Claim 1, wherein the
upper layer sheet is made of a synt'hetic resin film. while the
lower layer sheet is made of a fibrous nonvfoven fabric and
the lower layer sheet has an elastic recovery after

conipression higher than that of the upper layer sheet.

4, The absorbent article according to Claim 1, wherein

both the ﬁpper layer sheet and the lower layer sheet are made’



| ower | ayer sheet is made of conjugated fiber material conprising | ow
.melting point resinous constituent and high nelting point resinous
‘constituent so that individual fibers of the conj ugait ' are
heat - seal ed together by heat-sealing effect of the | Jﬂ,"ﬂ"l"lenﬂngﬂ "T
constituent to stabilize the configuration of the |ower 9 ayer ¥sheet* and
wherein the conjugated fiber material -fg@s previously been treated to be

made hydrophilic. 6. The absorbent article according to Caim4 or 5,
wherei n tbE aaﬁ\ﬁuréwarom#ca&n heebrici @i thel dowert bapet hslheedfhdsdranipper
| ayer sheet. : The absorbent article according to Claimb5, wherein

the conj ayaéeszlcf raeoveRieldfiler Scowgﬁml ROLRE! VRARRY e (A sheat h

type fiber material in ydr op sur actant 1s mxed into

pol yet hyl gne, far pper ,.surface of the r material or the upper
surface |§ %ﬁcl ghag 2RatPBE th2 upper iayer sfhee%. -20- with the

hydr ophi li ¢ surfactant. 8. The absorbent article according to Caimb,
wherein the conjugated fiber nmaterial. . has previously been treated to be
cri nped. :

5. The absorbent article according to Claim 1, wherein the

lower layer sheet is made of conjugated fiber matérial
comprising low melting point resinous constituent and high
melting point resinous constituent so that individual fibers
of the conjugated fiber material are heat-sealed together by
heat~sealing effec_t of the low melting point constituent to
stabilize the configuration of the lower laj(er sheet and
wherein the conjugated fiber material has. previously been

treated to be made hydrophilic.

6. The absorbent article according to Claim 4 or 5,
wherein the ‘lower 1ayei' sheet has a density lower than that

of the upper layer sheet.

7. .. The absorbent article according to Claim 5, wherein the
conjugated fiber material is polyéthylene/polypropylene
core-sheath type fiber' material in which hydrophilic
surfactant is mixed into polyethylene forming: an upper

surface of the fiber material or the upper surface is applied



9. The absorbent article accord?hg to Claim1, wherein the
-l'i qui d- passages are dlstrlbuted with a density of 5150

‘passages/cnierr]. 10. - The absorbent article accor
wherein each of the I!qu! d- pajssages is defined by a! l{m““ﬁk. Wm “l
€

ext endi ng downward until its distal end conmes in conta
| ayer sheet and having a dianmeter of Q245 - 6.0 nm at its proxinal end and
a dianeter of 0.1 - 2.5 mmat the distal end. 11. The absorbent

article awithdithe hyd@iophilic suwrfaoctant.di stal end of the deboss is open
and the upper and I ower |ayer sheets are heat-seal ed together at |east at
the distal end. 12. The absorbent article according to Caim1,
wherein a -21- distal end of the

deboss |s cl ose n e er s ets re _heats:s Ied
t oget her 8¢ |eang ?b%ﬁgbgﬁgt%f€1€%% g@goﬁé} Séﬁ?h%5?+ﬁ
according to G aim1, wherein the

gconjugated fiber material has prev1ously been treated to be

crimped.

9. The absorbent article according to Claim 1, wherein the
liquid-passages are distributed with a density of 5 ~ 150

passages/cm?.

10. The absorbent article according_to Claim 1, wherein
" each of the liquid-passages is defined by é capillary wall
extending downward until its distal end comes in contact with
the lower layer sheet and having a diameter of 0.15 -~ 6.0 mm
at its proximal end and a diameter of O.i ~ 2.5 mm at the

distal end.

11. The absorbent article according to Claim 1, wherein a
distal end of the deboss is open and the upper and lower
layer sheets are heat-sealed together at least at the distal

end.

12. The absorbent article according to Claim 1, wherein a



upper and |ower |ayer sheets are heat-seal ed along bottoms of th
.conpr essi on-nol ded grooves. 14. The absorbent ar
‘Claim1, wherein the lamnate panel is formed on its botto
a pair of grooves having.the same configuration as t Wm‘ M\J‘ﬁ
conpressi on-nol ded in the topsheet and depressed |nto eet
and the bat-structure. 15. The absggbent article accordlng to Cla|n11
wherein each of the blocks includes the debosses not only on the

respect i veistadr emd mg tive ndleboss Akselbsbdeandeatie apperfanddlewent
i ntersecting points.’ 16. The absorbent article according to daim1l,

wh t t _ f
erein thayethehkets dire! #Bae Q%%}&%ﬁqtbﬁ%tﬁ@kr af 1@9@5@%9@ @g%é@ﬂ

grooves as maasured transversel Fam nat e pane

end.

13. The absorbent article according to Claim 1, wherein the
upper and lower layer sheets are heat-sealed along bottoms of

the compression-molded grooves.

14. The abso:bent article according to Claim 1, wherein.the
laminate paﬂel is formed on its bottom side also with a pair
of grooves having the saiz_te configuration as ‘the grooves
compression-molded in the topsheet and depressed into both

the backsheet and'fhe bat-structure.

15. The absorbent article according to Claim 1, wherein
each of the blocks includes the debosses not only on the .
respective intersecting points but also between each pair of

adjacent intersecting points.

16. The absorbent article according to Claim 1, wherein the
shortest distance between the pair of compression-molded
grooves as measured transversely of the laminate panel is 20

~ 60 mm.



