ABSORBENT ARTI CLE FI ELD OF THE | NVENTI ON The present invention relates to
an absorbent article. Mdre particularly, it relates to an absorbent article
such as a sanitary napkin which gives an inproved feel at:.t:hg.usg-and has

an excell ent | eakproof effect. BACKGROUND OF THE | NVENTI ON The basic
structure.of a common absorbent article such.as a sanitary napkin'consists .

of a liquid-perneable surface material, a |liquid-inperneable backing- "t
materi al and an absorbent |ocated therebetween. Such an absorbent articfe-
has fornmed into a substantially recfapg ) _isintensely required

that such an absorbent article has-BFexeer+e e pti on performance and
a high | eakproof effect show ng Qgg#%gﬁg%iﬂggiuggggﬂ¥%t I's furthernore
required that a |liquid absorbed By € Sor ben ] never turn back and
t he absorbent articl e 1hepresentinpheentivn fredlatebotocan ngthsortsintcki ness,
physi cal disorder) at use. Accordingly; attenpts have been nmade to inprove

t he absor pti orAFekddn natiaresPartigularky: it inpdayegptet PR saARFOXRAN: bent s .
used i n absorbent ticles _such_as.sanitarw napki.n,b r.ex

I ncor porating %pﬁcz%e 0% l?isn_ﬁ 58P§§@Fy ‘b?é?ﬁ‘ﬁ?’ﬁ'&"&n&%}’%st?‘& %"S’l}eg S0 as

to suppress deiéI gt FhePluseSiand Ra8Uah d6fcdRilcht AbakpRabt CePiedtIPr OVi NQ
liquid- perneability into the absorbent or suppressing the turn back

BACKGROUND OF THE INVENTION

The basic structure of a common absorbent article
such as a sanitary napkin éonsisps_of a liquid-permeable

surface material, a liquid-impermeable backing material and

an absorbent located therebetweén. Such an absorbent article
‘has formed into a substantially rectaﬁgle shape. It is
intensely required that such an absorbent article has an
excellent absorption performance ﬁnd a high leakproof effect
showing no ;eak-in any case. It is furthermore required that
a liquid absorbed by the absorbent would never turn back and
the aﬁsorbent articlé gives no unpleasant feel (for example,
stickiness, physical disoxder) At use. .

Accordingly, attempts have been made to improve the
absorption performance and liquid-retentive properties of Qﬁ
absorbents used in absorbent articles such as sanitary napkin
by, for example} incorporating a high absorbing polymer,
providing an elastic material so as to suppress deformation
or using a surface material capable of improving liquid-

permeability into the absorbent or suppressing the turn back
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of a liquid. -However none of these attenpts has achi eved sati sfactory-2 ’-
results-so far. This is proved by the fact that nobst of consuners

conpl aints concentrate upon | eak, stickiness and unpl easant feel. Recently,
it has proposed to use as a surface material a nonwoven fabric conprising a
| ar ge anpunt, of hydrophobic fiber or a hydrophobic film provided with
openingQQ,Thus absorbent articles including sanitary napki ns wherein these
surface materials are used have been marketed. Although the hydrophobic

materials used 4 4 Neaguf 00URlieRUPISES YE! (SSe ALk ShOCKT BES SachiBYed ©

poor in absorptivity and thus cause | eakage. | ar ge ‘openi ngs are
provi ded in or catisfacony eresiel thsso pfavi t yThideishsosved by othe fact
| iable to turn hack, which_causes stickiness., Thus these products seem ngly

fail to satisfyFift IPT (P PIRPIRTE herPBPLTHRT & SOREREEIT Bt WP  BeRFMRY
OF THE | NVENTI Q¥ i &l 4.8 Spipfeddigni@bpygr mentioned problens, we have

conduct ed extensive studies. As a result, we have found that an absorbent
article, which conprRessntls, atshdsqeroposed ato méiwiaﬂ-smtﬁ@d:eve
structure body with a:ﬁhree-dinensi al , skel eton structure having

aver age i nt er sKAEROR 1 3 RARMPYRD TS FRPRY 8179 13 oRYEID ?‘EP%'SH?EH]
and a_hydr ophobiysfdBIDEE Nl et 0S¥ i |y REGSISEL VE{ T tiHE0Y1 Ak el gL ent i Ve
structure body so as to forma -2-
openings. Thus absorbent articles including sanitary
napkins wherein these surface materials are used have
been marketed. Although the hydrophobic materials used
in these products suppress wetness and stickiness, they
are poor in absorptivity and thué cause leakage. When
large openings are provided in order to improve the
absorptivity, the absorbed liquid is liable to turn back,
which causes stickiness. Thus these products seemingly
fail to satisfy both of these requirements contrary to
~ each other.
SUMMARY OF THE INVENTION
- In order to solve the above-mentioned problems, we
have conducted extensive studies. As a result, we have
L found that an absorbent article, whidh comprises, as a
surface material, a liquid-retentive structure body with
a three-dimensional skeleton structure having an average
interskeleton distance as defined herein of from 150 ‘to
700 pum and a hydrophobic film being integrally provided

~with the liquid-retentive structure body so as to form a
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ski n-cont act .-face, and have openi ngs penetrating 'Ehrbugh’tﬁé- 22
liquid-retentive structure body and the hydrophobic film can rapidly
introduce a liquid into said absorbent via the openings penetrating the

| i quid-retentive body and the hydrophobic film shows no turn back of the
absorbed liquid toward the body even under the application of pressure,.
gives an excellent feel at the use, maintains a dryness on the surfagée,and
can conpletely inhibit | eakage of the liquid, thus conpleting the pré®€ent

| nventlon. AGGPICAg s fgc?epr&?&rilﬁa%}é‘ygﬁéhQHgBrB¥h€‘é§a€@n§b§ﬁ%‘ﬁ% article
conprising: a surface material; a |1 quid-1nperneabl e backing material; and
an absor berthée€l guidenteentivrecstrseture ubbdyeantdt Eheahydmdphebd.c

| i qui d-i nmper neabl e backi pg. material, wherein sagid surface materjal _-
conprises:3§¥%mfi¢?ﬁu¥ﬂp+g}¥n}?5€9 ??%c?uféqﬁb ”lﬁiPhsalshggg95¥ﬁEﬁéiona
skel eton s t J ] s hat kel ~chi a I ned
herei n of ¥¢%ﬁ;%§% ?gg#8%g€2?€¥§é€%§lgghggéoghgg?g ?Ffﬁﬁgg?ﬁggfﬁﬁggrally
provi ded widrnd sthel hydnophokienfiirme, sshaowsune buip backsofother m a

ski n-contact, face; _and (C) openings. penetrating through. said |iquid-
retentive siPsR¥Red bidyl nﬂg§%¥@ Fygrgﬁ%XbFUeg under-the .

application of pressure, gives an excellent feel at the
use, maintains a dryness on the surface and can. |
'completely inhibit leakage of the liquid, thus completing
‘the present. invention. . o | » | | C:
Accordingly, the present invention provides an
absorbent article comprising:
a surface material; -
‘a liquid-impermeable backing ' material; and
an absorbent being located between said surface
material and said iiquid-impermeable backing material,
wherein éaid surface material comprises: |
(A) a liquid-retentive structure body with a
three-dimensional skeleton structure having an
‘average interskeleton distance as defined
hereih_of from 150 to 700 .um; 2 o ;W
(B) a hydrophobicifilm-beihg integrally
provided-with said.liquid—retentive-structure
body so as to form a skin-contact face; and
'(C)'dpenings'penetrating through said:liquid-
retentive structure body and said hydrophobic

film.



film -3- *The ‘present invention further provides ar absorb&nt*artiél e
conprising: an absorbent; and a surface naterial being wound around the
absorbent; wherein said:surface material conprises: (A a liquid-retentive
structure body with a three-di nensional skeleton structure having an

aver age | nt erskel eton di stance as defined herein of from 150 to 700 [err];
(B), a hydrophobic filmbeing integrally provided with said liquid-retentive
structure body so as to forma skin-contact face; and (C) openings
penetrating through ®al dotdgume iﬁ&&%ia&-ﬂf%yga@we%@nsgﬁgo ben
hydr ophobi ¢ fil m BRI EF DESCRI PTI ON OF THE DRAW N 'S a schena ic
perspective se@utocls compnbeingent of the surface material to be used in
t he absor bent artlcle of. th %éesent invention. Fig. 2 is an enlarged
section of an open| Fig. 3 is a schematic per spective

section of a sanitary éiﬁp.é%éle VmétEéH'é‘l %rﬁ] vb&fh&%éé&?d NBLET ARk YBLSE, 1 S

an enbodi nent of the absorbent article of e present
wherein said surface material comprises:

(A) a liquid-retentive structure body with a
three-dimensional skeleton structure having an
average interskeleton distance as defined
herein of from 150 to. 700 um;

(B) a hydrophobic film being integrally

~ provided with said liquid-retentive structure
body so as to form a skin-contact face; and
(C) openings penetrating_through said liquid
retentive-structure body and said hydrophobic
£ilm. | | |
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic perspective section of an
embodiment of the surface material to be used in the
absorbent article of the present invention. Fig. 2 is an
enlarged section of an opening shown in Fig. 1. Fig. 3
(U is a schematic perspective section of a sanitary napkin

with the use of the surface material which is an
embodiment of the absorbent article of the present
invention. Fig. 4 is a cross section of the sanitary
napkin of Fig. 3 taken along line X-X’. = Fig. 5 is a

section . of a sanitary napkin which



I nventi on. Fig. 4 is a cross section of the sanitary napkin of Fig. 3
taken along line X-X . Fig. 51s a section of a sanitary napkin which -4-
shows anot her enbodi ment of the absorbent article of the present invention.
Fig. 6 is a section of a device enployed for the determ nation -of
hydrophilicity rate. 1: surface material; 2: liquid-retentive structure
body with three- dinensional skeleton structure; 3: hydrophobic tesiq;;ilnL
4: concave; 5: opening; 6: absorbent; 7: backing material; 8,9: sanitary
napki n; 10: shawécanetha:r embodimentof rthfe b eat avtigle &Ff the test”
pi ece; 14: load; and, 15: gl ass filter., DETAl L P =

| NVENTI ON NoRFERERH)| 1w tha p%&géné ’r%v“erﬁ?‘%%vng ??R%egéi@%%%@;%?ﬁgdet ail -
by referenceso {He SSCHMAUDEIBA of hydrophilicity rate.

1: surface material;

2=.1iquid—retentive-strudture body with three-
dimensional skeleton structure;

3: hydrophobic resin film;

4: concave;

5: opening;

6: absorbent;

<)

7: backing material;
8,9: sanitary napkin;
10: sémplé solution;
.lli:meaSuremeht table;
12 buret; 
13: tést piece;
14: 1oéd; ahd
15: glass filter. _
" DETAILED DESCRIPTION OF THE INVENTION

Now examples of the present invention will be
described in detail by reference to the accompanying .
drawings, though the present invention is not restricted td
these exaﬁples.

Fig. 1 is a schematic perspéétive section of an

embodiment of the surface material to be used in the



drawi ngs, though the present invention is not restricted to these exanpl.es.
Fig. 1-is a schematic perspective section of an enbodi nent of the surface
material to be used in-the -5- absorbent article of the present
invention. Fig. 2 is an enlarged section of openings showmn in Fig. 1. Fig.
3 is a“schematic perspective section of a sanitary napkin with the use of

t he surface material which is an enbodi ment of the absorbent article of the

B Faken along. MorrkeRe axtfefe L el BEprat: cinienbati ar Si9mpkiis O ch =
shows another eiiadiiaRnkegts & 2RRIARE Bidne! Figlhe. Prepent luvent i on.

As Fig. 1 shows sur ace materra conprises a I|qU|d entive

structure body s¢headitile pebyséciiivid isec8iohace am&rathhyeﬁaﬂtmwm&he
skel eton structure and a hydrophobic resin film3 which is integrally
provi ded with mise ofr theuserfacy materhalf whiels is aw embaéﬂm&pﬁmr@ﬂ thencaves

4, which are distributed at, rando each havin n qpenin penetrating
through an cel RPERTPRBESRFELEIR é’gltlhﬁ Bresert f"ﬁ'@%?&r pt g - r‘htjes aThe

R ) ggwéﬁeb&%ﬁﬂ tsl&nitw"? Wﬂ%ﬂ gla o? any mat gl’l al

structure to be used present 1 nven
W thout restriQlin@nx-X@. Fig. 5 is a section of a sanitary napkin which

shows another embodiment of the absorbent article of the
present invention.

(_/ o . As Fig. 1 shows, the surface material 1 comprises a
liquid-retentive structure body 2 having a hydrophilic
surface and a three-dimensional skeleton structure.and a
hydrophobic resin film 3 which is integrally provided with
the structure body 2. The film 3 is provided plural concaves
4, which are distributed at random, each having an opening 5

. penetrating through an cell in the structure 2 to elevate the
absorption rate.

The liquid-retentive structure body with a three-

. dimensional skeleton structure to be used in the present
invention may be made of any material without restriction, so
long as it has an average -interskeleton distance of from 150
to 700 um. For example, it may be made of a porous material
comprising a synthetic polymer such as polyurethane, poly-
styrene, polyethylene, polyester, polyvinyl alcohol,

butadiene-styxrene rubber (SBR) or nitrile-butadiene rubber; a



|l ong as it has an average interskeleton distance of from 150 to 700 [err].
For exanple, it may be nade of a porous material conprising a synthetic
pol ymer such as pol yurethane, poly- styrene, polyethyl ene, polyester,

pol yvi nyl al cohol, butadi ene-styrene rubber (SBR) or nitrile-butadi ene
rubber; a -6- porous material conprising a polysaccharide such as «.
cellul ose; a porous material conprising an inorganic material such as- ; .
di at omaceous earth; and a porous material obtained b thernally_méldiﬁﬁ’or_'
adhering wit rpqmu&dmwéagmmii%inma‘epelxww% puchypgne (PE), .

pol ypropyl ene_(,RP), or polyethyl ene terephihal a 4I¥H)J Anong .t hese..
materi al s, p(ﬁ'e&l}é)lr?ﬁférFaggr%%srrp%?‘ﬁ:sﬁrﬁﬁis?é‘?ﬁ%ﬁ‘% oﬁ'wéﬁp ';ggflgcbﬁ?ﬁ?ﬁﬂ]ar.,
expanded -pr oGS a@f dRALYMASSHA LaFEnROkNA! & pordis miiterdadPbBtaifed Byt ||
preferable to use a water- absorptive pol yurethane expanded product (in
whi ch et hyl erthexmaddyaweliding 26x Mdherdeggivi thrammadherdsed synthatic ot al -
epoxi des in polyols) which is obtained_bx a process described in Japanese
Pat ent Appl i ddiiex® Rych 38 poluysthyleng: (PE); SPOAYRRIEYLIeRSN (PRPaP¥ desirabl e
hydrophilic praperties. skelet.an struct, and r,ession_stress .
rel atively e%°ﬂ1yft5vﬁ'e¥’ﬁe}é§$%’§hﬁiaﬁ\%e P |E‘§P1 t%‘é&fgr‘% saevgfgéﬁgfﬁ?ér -
skel et on dis&%&%ﬁé HReaE1aTs AHpYIS i%g? BPhehefic S 1ymatal e ned by a
~met hod which will be descri bed hereing??g? I n thgﬁtase of an expanded
product, or Parmicudge,despamded products of polyurethane or polyolefin
are preferable. It is still preferable to use a water-
absorptiir'e polyurethane. expanded éroduct (in which ethylene \U
oxide amounts 20 % by weight or more based on the total
epoxides in polyols) which is obtained by a process'described
'in'Japanese-Patent~3ppli¢ation Nd;.63;294315,~§1nce'this
material can impart desirable hydrophilic properties,
skeleton structure and compression stress relatively easily.
In the present inventioﬁ,-the-term *average inter-
skeleton distance" means an average diameter of cells
determined by a method which'will:be@described hereinafter in
the case of an-expanded:product,io:*an'aVeragé‘distance
between adjacent fibers in the case of a porous material 'E:
consisting of fibers. When a structure of an average inter-
skeleton distance ranging from iSO‘to 700 um is used, a
liquid-retentive structure body excellent in liquid-

absorption and liquid-retentive properties can be achieved.
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"bet ween adj acent- fibers in the case of a porous nater1a1‘00n§i§fing‘&f y
fibers. When a structure of an average inter- skel eton distance ranging
from 150 to 700 [err] i:s used, a liquid-retentive structure body excell ent
in.liquid- absorption and I|qU|d retentive properties can be achieved. -7-.
When t he average interskel eton distance is shorter than 150 [err], the
absorption ratio becomes insufficient for a practical use. Wen it exceeds
700 [efT1, on the other hand, the liquid-retentive properties of the
structure become insuff iygidilicnel BY8xhie B Ehe10koh g1 PEASEN1 1 d TRiieQn
cannot be achieved in these cases. When the liquid-retentive structure body
af the present i mhant 190 ks, ahecapantption arhrilq belcomed trshifimierte for a
present in the three-dinensional structure together with ggen cells, though

open cells are pPé’F‘éFb‘B#b ‘iﬂ?-acl‘l’h@?e’-& ﬂ?"@?@‘?s AoHpri BR eiothendand s | s

furt her preferab use, an .ex c o rate
(determ ned by a ﬁ‘bﬂu% T :§8§E+.’ %)eaoaf\rg Ihgl ﬁgﬂlgﬁl‘%?bﬁﬁ 8% or
above. Cells Sepihﬁﬁfﬁiéi&i‘& ea%ugt Qﬁé abgeeeéloé Ith® present! edvertosed
cells". In contrast thereto, continuous cells which are not separated from

each other (i .ecannetlsecaxtievedudhythesaccasssio each ot her through
penetratlng pores so as to penetrate the expanded product) are called "open

cells". The term"cell f#hen ﬁhsaﬂéqalﬁrrﬁ¥€R§%NﬁhQﬁE“FFBFPabOGY of the

present invention is an expanded product, closed cells may be
present in the three-dimensional structure together with open
A cells, though open cells are preferable to .achieve a higher
absorption performance. It is further preferable to use an
expanded product having an epen cell rate (determined by a
method which will be described hereinafter) of 40 $ or above.
Cells separated from each other via cell £film are
called *"closed cells”. In contrast therete, continuous cells
which are not separated from each other (i.e., cells
continuouély connected to each other through penetrating pores
s0 as to penetrate the ekpanded product) are called "open
cells®. The term "cell film" means a film extendlng from a
/ skeleton structure and having substantlally the same
'composition as that of the skeleton.
Since the average cell diameter'of the exeended
product corresponds to the aferemeneioned interskeleton

distance, it should range from 150 to 700 um.



skel eton structure and having substantially the sanme conposition as that of

t he. skel eton. Since the average cell dianmeter of the expanded product
corresponds to the aforenentioned interskel eton distanee, it should range
from150 to 700 [err]. -8- When the absorption rate is taken into

consi deration, the average pore dianeter of the penetrating pores - g
connecting cells (determ ned by a nethod which will be described % i .
hereinafter) may preferably range from20 to 200 [err], nore preferaﬁf;_
from 60 to 100 [err Whensthfecaksorptian ywage fhctakepiintconpiderations ure .
of the present invention, the, conpressiqn _str - 9% def WoJq :
(det er m ned LI %Fcﬁiwg?e%eoédg:shg r %’ngiﬁ%%jér?iaq{%%r | %%agg‘%?g?%r ably *

range from 10,1} 2{&&4 hed: bylaimettidd Whikhewlidtipatadsaabethe surface of
t he skeleton structure of the Tiquid-retentive structure of the present

i nvention i shéwelimgitidn)C may preferably evenget fromh2d thc2Mkaimet mores nude of

a hydrophobic material, it is preferable to treat the surface of the

skel et on wi t brefexgiphyo fxom 60wket 10 WRyent to thereby inpart the

hydrophilic properties. .to the rface. en.it.is erial which
: eaegg§€§?;nt% )&fe rﬁﬁ? Ie.fi.qlixi& rm:ﬂ;e 3t E:%{ﬁ:é . :

i's hydrophilic per HE | ; s unnecessary to treat it
W th any wetgi n&xé‘%ﬁﬁsent-rﬁ.ﬁvbﬂiigﬁ, CaRe donpredbebablerdd®rat o wi-ewpoi nt
of | abor-saving. ne R - I ' _

- deformation (determined by a method which will be described

hereinafter) may piefe;ably_range_from_lp to ZOQ_g/?mﬁ.

| It is prefe:abie that at least the surface of the g;}
skeleton structure of the 1iquidf:etenpive1structﬁre of the f
present inventiohhis hydrophilic:in a;certain extgnt:* When
the.skeléton_is.ﬁéde'of'a hydrophobic material, it is
preferable to.trégt_the snrfaéglof the skeleton with an
appropriaﬁé wé;ting #gent to the;ebj impart the hydrophilic
propertieé-tb.ﬁhe'§u:face, When it is made of a material
which is hydrophilic per se in a certain extent,lit is
unnecessarj ﬁp tfeétzit with aﬁy'wétting ggenﬁ. _Thé latger'
case is preferﬁbie'f:aﬁ the vieﬁpoinplof_laboi-sév;ng. The
hydfophilic p:opg;ﬁiés may be ngme:icél;y_expgessed with the QL;
ﬁse of a hydrophiliéiiy iate.determineg by thg;powder method
which will bg_de#cribed_hereinafter. The“hydrophilicity rate
of”the suﬁfaéé §£ the.skeieton ét:ucturé may be prgferably

0.3 or above;
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“hydrophilic.properties may be nunerically expressed W th-the®use of -a *
hydrophilicity rate determ ned by the powder nethod which will be described
herei nafter. The hydrophilicity rate of the surface of the skel eton
structure may -be preferably 0.3 or above. -9- Det erm nati on nethod: (1)
Det er ni~pation of average cell size, open cell rate and average penetrating
pore difameter: A test sanple is photographed under an el ectron nicroscope

-~ and an Nrea of each cell was neasured with the use of an i mage anal yzer

(Avi o EXCEL (Re%isterid Tgade g&r%? manuf actured by N ppon Avionics). Then
t he di aneter of ' = ding to the area is referred to as the
cell size. An avqnag ] r 3% vegage | ,,S§ Z€E.
The open cel | ra(?'e) ( 32%. ei&%&ﬁé&%%&gg gggﬁcﬁéeg\%e?heté%g Jf:%ﬁ o%mﬁng
equation (1): [err] Open cell rate [err] (9 = x 100
(1) [err] + [err] whereA[west samplesdst phatographedofungdercanaelegtyu es
connecting cells; and [err] represents a nunber of the cell filmwthout
penetrating by @ngﬁgﬁgppa§¢¢qunﬁq§a of each cell was measured with the use

of an image analyzer (Avio EXCEL (Registered Trade Mark)

manufactured by Nippon Avionics). Then the diameter of the circle

corresponding to the area is referred to -as the cell size.
An average of 200 cells is referred to as the average cell

L/ size.
The open cell rate (o) is determined in accordance

with the following equation (1l):

Ny

Open cell rate o (%) = x 100 (1)

Ny + N
where N, represents a nﬁmber of penetrating pores
connecting cells; and
N, represents a number of thelcell film without
penetrating by the penétrating §oze. |

- The open cell rate is determined by using data of N, + N, =

'\J ~ 200. o |

- stmilariy, the average peneﬁrating pore diameter is

detarmined by measuring An area of each pore connecting cells

and the diameter of the circle_corresponding to the area is

-referred to as the pofe diameter. With reigrring the pore

diameter of a closed pore (closed cell) to 0, an average of



The open cel
Simlarly, t
an area of e
correspondin

| rate is determ ned by using data of [err] + [err] = 200.
he average penetrating pore dianeter is determ ned by neasu
ach pore connecting cells and the dianeter of the circle
gtothe area is referred to as the pore dianeter. Wth

ring

v

referring the pore diameter of a closed pore (closed cell) to 0, an awgrage.

of - 10 - .
(2) Determ

the sanmple r
the sanple r
referred to
hydr ophi l'i ci
devi ce shown

200 pores is referred to as the average penetrating pore*

i ze. .

nation of 50 % conpression stress: A sanple (100 nmx 50 nm 5
nmin thi cknef9) poresofprretenred e ast thei average pevesrating PAxhpr essi on
rate of 10 mm.m n and a conpression area of 10 [err]. Wen the thicknes

s of

s 50 % of the initial thickness (i.e., .the thickness of

he 2mifdridd o f FPRE SO hPPesSEics S ynit area is
2(?(\)50%(%%_gorrpr ESS(I;OI’I s;yrﬂe)ss ?5‘? er rﬁ?‘s (§§ Bet erm nation of
ty rate: ATSamplelr U0 mmCixt 30rmhpe 5 Jutldine thioRfle®y) UEd Ng a
in Fig. 6. First, the follow ng procedure is conducted wt

h

use of et hansiompEessiedawith smension gompresser Atda sompreasionprate 1of s

| ocated at a

openi ng of al

Y Sha"s Lol 38" % et L 11 @ O

thickneés_of the-sgmplé reaches 50.% of the initial thickness
(i.e., the thickness of'the sample reaches 2.5*mmj,”the
compressioh stress per unit area is referred to as 50 %

compression stress (g/cm?).

(3) Determination of hydrophilicity rate:

The hydrophilicity rate is.determined;hy hsing a
device shown in Fig. 6. |
First, the fdllowing procedure is conducted with use
of ethanol (EtOH) a# a sample solutioq 10.
R .A measuremént.table 11 iéiibcété&lat an even level

with the liquid surface of_the éth#ﬁollin a side opening of a

 buret 12 so as to equaiizé the pfeésure. A test piece (40 mm

x 40 mm and 50 ﬁm:in'thickness)-is.pléced'bn a glass filter
15 (No. 1) of 80 m in'diémeter.locatéd in the meaéﬁremeht_ _
table 11. Immediately, a load 14 (weight: 80 g, loading
pressure: SIQIénF):was dpéiied ﬁﬁéré§h.ahd allowed to stand
for 60 minutes. During this périod;-thé'ethahol_aﬂsorbed by
the test.piece is compehsated ﬁitﬁ air £éd from thé side

opening of the buret so as to maintain the liquid surface at

- 11 -

de



buret 12 so as to equalize the pressure. A test piece (40 mm x 40 mm and
50 mMmmin thickness) is placed on a glass filter 15 (No. 1) of 80 nmin

di aneter located in the nmeasurenment table 11. Immediately, a |oad 14
(weight: 80 g, loading pressure: 5 g/[err]) was applied thereon and all owed
to stand for 60 mnutes. During this period, the ethanol absorbed by the
test piece is conpensated with air fed fromthe side opening of the buret
so as to maintain the liquid surface at the even |l evel. The anount of

t he et hanol absth®eveturliavgl:hi Thecananntef thecevthanal ahserbed dunirie
solution 10 is ghanged . nto physjologi cal saline solution and the anount of
the absorbed ph -ﬁﬁhﬁﬁ%? W?§|¥ﬂsﬁﬁmﬁ ‘on i s determined by the same manner

as the one descri bed age%gkczhgégéfgangqggggikbcig)bﬂgyg%dcgﬁtgerr] ([err]:

contact angl e of physi al Ine solution to test "piece) of the test

pi ece W th physpRysipXodicdall sa2ine! s61tilons afdl ENé ddishnith oXC ¢hedabserivéd h
the followi ng equation. This determ nation nmethod of the hydrophilicity
rate cos [err] bhysikolagicailecspdiviersoittion ipcastemnines [ar ther sgm@sent s an
anount of Et OH absorbed after 60 mn. ( . [err] r$¥§:sents t he_ surface

tension of Et OHPRRRRY &f thecPPp dess 2bpg. ¢ hydspphilicity) .

rate cos 8 (6: contact angle of physiological saline solution
to test piece) of the test piece with physiological saline
' solution is calculated in accordance with the following
\/ ~ equation. _
| This determination method of | the hydrophilicity rate
cos 8 is called the powder method. | '

Cos © EALEE,
=

V:, x Y, x P,

where V, represents an amount of EtOH absorbed after
60 min. (ml);
Y, represents the surface tension of EtOH (dyn/cm);
p, represents the density of EtOH (g/cm’);
V, represents an amount of physiological saline

C solution absorbed after 60 min. (ml);
Y, represents the surface tension of physiological
saline solution (dyn/cm); and
p, represents the density of physiological saline
solution (g/cm?).
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[err] represents an anount of physiol ogical saline %olﬁtioﬁadﬁsorbéﬂ after

60 mn. (mM); Y2 represents the surface tension of physiological saline
solution (dyn/cm; and P2 represents the density of physiol ogical saline

solution (g/cnB). - 12 - The surface material is prepared by integrally

i ncorporating a hydrophobic resin filmto a liquid- retentive structure”
body having the above-nenti oned three-di nensi onal skel eton structure ang
provi di ng openi ngs penetrating through the structure body and the
hydrophobic fil mThe Bhefhyer mpbekialr ¢si prhgab:%dut@d iatelgrallrydr ophobi c
film any one may be used so long as it can be formulated into a film
However it ikneetperabiagts hydraphebis xgegip £idm tomienddiawgd—from t he
Vi ewpoi nt of

(i oot roncFERaRCLRE| FFEHCEPPR PhPD hibas rhe MEHEEMARMed "Fs ¢ ur her

preferabl e tghiee-aoheakhivhaleskaletoRoky Mt urdeaed prioviidiol After the
| am nation, the concaves 4 and penetratigg openings 5, which are
di stri but ed @PeringsnPrenrafrpsingsthyongh

hepptaugtane kesiveand dhesxanpl e,

Gepending on TRECEHPPEEL2ERaI  Ransts: BA RPN Raa R 2 MR A hoa,

the hydrophobic film, any one may be used so long as it
can be formulated into a f£ilm. However it is preferable
to use a resin dapable of laminating, from the viewpoint
of integrally incorporating to the étructure_bgdy'of the
three-dimensional skeleton structure and pﬁoviding
openings. It is further preferable'tq_use polyéthylene
and copolymers theréof thérefoi. After the laﬁination,
the concaves 4 and penetrating bpenings 5, which are
distributed at random, may be eésily-formed by a known
manner, for example, suction or hot-air blowing. The
size of the concave 4 may be determined depending on the.
surface conditions of the liquid-retentive structure body
2 of the three-dimensional skelétoﬂ"Structure. From the

viewpoints of appearance and feel at use, the concave

.openings 5 are present within the concave 4 at random and
the diameter thereof is almost_thé same as the
interskeleton distance of the_liquid—retentive structure.
2.

A sanitary napkin 8 shown in Figs. 3 and 4, wherein

the surface material of Fig. 1 is used, comprises a surface

- 13 -
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size (diameter) may preferably range from 1 to 5 mm. The (W



2 of the three-dinensional skeleton structure. Fromthe viewpoints of
appearance and feel at use, the concave size (dianeter) may preferably
range from1l to 5 nm .The openings 5 are present within the concave 4 at
random and the dianeter thereof is alnost the sane as the interskel eton

di stande of the liquid-retentive structure 2. A sanitary napkin 8 shown in
Fi.gs. gﬁand 4, wherein the surface material of Fig. 1 is used, conprises a
surface - 13 - material 1, a backing material 7 conprising an extrenely

thin synthetic R@niali Ln 3 baclking NaFerAplchcCONPEL8iRg: ABr SEEreRgNy thin
bt ai ned by | anj ' h.fili b 6 .
S spl it pulp orsHellel Kedit; 18 HrE e por R Pl B 8 b e G ' "

materials 1 andoaperlldbtainBhl syylam{aangs sheh "B Wit A paghs| aa4d ad ¥
rectangl e shape. 1n the sanitary napkin 8, openings are exclusively

provi ded at thealdorentng tempridirdia spliacpubpter isahighwabserkhwd of t he
si des and back face thereof (nonabsorbin% face;%eare merely a |lanminate |

Wi t hout openi ngPolRess whishelfplefatad betwerpukle Makrnrdadfeladndr bentThisand

(e, 22k TR el BapkehTA o A9 AR ML SRR

napkin 8, a Liqur gra penetrating
openi ngs 5 | ocadjgpd N

In the san;tary napkin 8, openings are exclusively
provided at the absorbing face of the surface material 1
\_J | while each of the sides and back face thereof_(nonabsorbing
faces) are merely a laminate without opening. The surface
material 1 is wound around the absorbent 6 and the backing
material 7 to form the sanitary napkin 8.

In the sanitary napkin 8, a liquid rapidly migrates
into the absorbent_s via penetrating_openings 5 located in
the concaves 4, and then ﬁhe liéuid_is absorbed by the
absorbent 6. When the liquid thus absorbed leaks from the
absorbent 6 under applying of pressure, the three-dimensional

- structure body 2 prevents the liquid from leakage toward the
body. Sinée the hydrophobic f£ilm 3 is hydrophobic as the
whole and the penetrating openings 5 randomly distributed in
the concaves 4 are integrated to thé cells of the skeleton,
each of the penetrating openings per.se have a random
oriehtation, the sanitary napkin suppresses the leakage of

the liquid toward the body.

- 14 -
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the concaves 4, and then the liquid is absorbed by?* thé absorbent 6% Wen -

the liquid thus absorbed | eaks fromthe absorbent 6 under applying of
pressure, the three-dinensional structure body 2 prevents the liquid from

| eakage toward the body. Since the hydrophobic film3 is hydrophobic as the:
whol e and the penetrating openings 5 randomy distributed in the concaves 4 -
are integrated to the cells of the skeleton, each of the penetrating 2

openi ngs per se have a random ori ent at.i on, the sanitary napkin suppresses

the | eakage of the |i gowdvéovetial abserbedy. 6-mdy be defidaweder thée absor bent

6 may be deforned, the absorption performance of the sanitary napkin woul d
be never chan@&?Orﬂtﬁ-@G pREfexmanRS: ofnthe aﬁnttyer rapkigs venldober peverty ¢

and an el astic recover Thu sorption ormance.of the sanitary
napkin can rer?é'ﬁaﬁ‘gﬁﬁch 385 esr"‘e'[%’? R‘Pﬁgré {‘a??/rrtsaepﬂ‘ﬁ' 8P the present

i nvention suf fags%:?&;},?%;& e k@xﬂ%ﬁsﬂ'@%eé@ﬂﬁ”“ﬂ&? ﬁnéjrabs%%’i:%ﬁ

whi ch gives an exc at use. In the present 1nvention,

preferable t()perfarmahheObbeﬂhev!unﬂtarganhpaundcaﬂtremainauﬁcﬂaa@ede mnth a
t hree- di mensi onal skel eton structure of which at |east the surface is
hydr ophi li ¢ aﬂ@ﬂﬁ?i&F@naQ@erﬂé%#%ﬁ@!(ﬂﬂﬂ#iar§Faﬁbe Bregenti iIry®ntdon00 [err].

1 o O S R Do ' ¥ S B hbUE10h 0 Sy AR
" which gives an excellent feel st use.

In the present invention, it is preferable to use an )
absorbent’which:is:a'liquid—reteﬁtire:structureIWith a three- ﬁ.i
dimensional skeleton structure of which at least the surface
is hydrophilic and an average interskeleton distance of from
150 to 700 um. Fig. 5 shows a sanitary napkin as an |
embodiment of the present invention wherein such an absorbent

' is used. 1In a sanitary napkin 9 as shown in Fig. 5, no split
pulp is:used'ss ah'abscrbent.bﬁt'a'iiquid-reteﬁtire structure
body 2 having a three-dimensional skeleton structure per se
serves as an absorbent, and the surface material is wound
around the absorbent. cOncaves 4,and penetrsting_open;ngs S n
located therein are exclusiveIY'efbfided.oh the surface _iﬂ‘
material at the chcrbing face 6f:tbe three-dimeﬁsional
liquid—retentive structure 2 while each of the sides and back
face (nonabsorbing face) thereof exclusively ccmprise a

laminate witheut'any cpening. Thus it is_expected that the

- 185 -



Is wused. In a sanitary napkin 9 as shown in Fig. 5 no split pulp is used
as an absorbent but a liquid-retentive structure body 2 having a

t hr ee- di nensi onal skeleton structure per se serves as an absorbent, and
the surface material is wound around the absorbent. Concaves 4 and
penetr&ing openings 5 |ocated therein are exclusively provided on the
surfacg material at the absorbing face of the three-dinensional

| iquid-retentive structure 2 while each of the sides and back face

(nonabsor bi ng feeritarenapkiny 8| ofithe pregepti mbedinant, sxerkpt Koot Sang)
opening. Thus if_.is_expected that.the - 15 - ani tary.napkin 9 of the
present enbodi n%%{e‘é%ﬁoss%?‘ﬁges %ﬁi%‘f%@?s%gg f?i%i%a%ﬁ%’\)féa gy the
sanitary napkin 8. The shAT¥aPRREPkiD SWNGhEESIY e H94hialBEEMIL MR
structure body 2 of a three-dinensional skeleton structure 1s used as an
absorbent, is |stoedturs \baddyageofisa fthrewdifrens iord s skiletent Bexrfctdbetison

process can be made sinple. The absorbent article of the present invention,
whi ch conpri sesuged a9 A abgosbent, cohgidirgedy advantageaus f@xi d- retentive

structure body with_.a three-dipensignal skeleton structure having.open
cell's of a spechPifagonrersy Siﬁﬁaréhﬁuﬁﬁ4§“F§§?ﬂ ?T??ﬁﬁ%ﬂﬁﬁ?aﬁgdmgﬁsreonto,
and provi ded vmgjhﬁmgptrating openi ngs of random orientati on, shows an

enhanced |i qui d-penetration rate. Further, the surface material,
The absorbent article of the present invention, which

comprises a surface material comprising an elastic liquid-

K;/ retentive structure body with a three-dimensional skeleton
structure having open cells of a specific size and a
hydrophobic resin film laminated thereonto, and provided with
penetrating openings of Eandom orientation, shows an enhanced
liquid-penetration rate. Further, the surface material,
which is hydrophobic and provided with openings of random
orientation and has an elasticity, suffers from no leakage of
a liquid toward the body. Therefore the stickiness of the
absorbent face can be relieved and the leakage can be
suppressed, thus giving an improved feel at use. Further-
more, the absorbent article of the present invention makes it
possible to easily produce absorbent products such as
sanitary napkins. Thus the absorbent article of the present
invention is highly valuable in practice.

While the invention has been described in detail and

with reference to specific examples thereof, it will be

- 16 -
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whi ch is hydrophobic and provided with openings.of “rahdomorient att on®and
has an elasticity, suffers fromno | eakage of a liquid toward the body.
Therefore the stickiness of the absorbent face can be relieved and the

| eakage can be suppressed, thus giving an inproved feel at .use. 'Further-
nmore, the absorbent article of the present invention makes it possiblesto
easily produce absorbent products such as sanitary napkins. Thus the ¥,
absorbent article of the present invention is highly valuable in practice.
Wil e the i nvapparmamthas lonen skdddefibbn the dettaithatinvarions rehangss antdo
specific exanples thereof, it will he - 16 - . apparent to.one_ skilled in
the art that Dedibiratdentycenhe 'ﬁ'ﬁaFfFI&%ﬁﬁjdhé"-&g?ggegﬁﬁaﬁt{-%%rfﬁ?{" witnhout
departing fromthe scope %hereof. - 17 - Clains: 1. An absor bent .
article conpr?%?h@:tgegﬁP ace material; a |iquid-inpermeabl e backing

materi al; and an absorbent being | ocated between the surface material and -

t he backing material; o

- 17 =
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wherein the surface material .gonprises: (A a |iquidretentitve st ruct ure
body with a three-di nensi onal skglﬁéggriligg%ng_haying an aver age

i nt erskel eton di stance as define O] rom 150 to 700 [err]; (B) a
hydr ophobic filmbeing integrally prayi ' d liquid-retentive body
so as t0 forma skin-contact face;u“mgm;‘mum‘i“ penetrating through
said [jguid- ¢ jve structure D Sal dshytirophobic film 2. An
absoratﬁt art§g$§£%%'clained in Claiml, wherein said surface material has
an absorbing face, sides and a back face, and said openings (C) are
exclusively provided at the absorbing face. 3. =~ An absorbent article as
clained in d &m 2Anadsanbendi @uhidep IR ¥8ings s provi ded with concaves

at the absorbing fagc feQqngs are located in said concaves. - 18
- 4, An absor%e%t ar cl%glr%tas cldi med in Caim1l, wherein said surface

material is wound ar Qdrfhiiddnpaaadadlie dubkiiy hadddriglataid al . 5. An
absorbent article as clainmed in_Caim_/1, wherein said |liquid-retentive
structure body has 3habsahentydeing located between the surface

material and the backing material;

wherein the surface material comprises:
(A) a iiquid-retentive structure body with a
three-dimensional skeleton structure having an
average.interskeleton distance as defined
herein of from 150 to 700 um;
(B) a hydrophobic film being integrally
provided with said liquid-retentive body so as
to form a skin-contact face; and
(C) openings penetrating through said ligquid-
retentive structure body and said hydrophobic
film.

2. An absorbent article as claimed in Claim 1, wherein
said surface material has an absorbing face, sides and a
va back face, and said openings (C) are exclusively provided

at the absorbing face.

3. An absorbent article as claimed in Claim 2, wherein
said hydrophobic f£ilm is provided with concaves at the
absorbing face and said openings are located in said

concaves.

- 18 -
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defined herein. 6. An absorbent article laj med ir A n'1°5, wh'er €l n an
open cell rate of said IiquLdﬂ%erEHFTV€'§F?ﬁEfure body is 40 % or above. 7.
An absorbent article as clained.i [ u!“herein an average di aneter of
said penetrating pores is fgmaﬂgﬂﬁ&“ﬁ . 8. An absorbent article
as clainmed in Claim1, wherdth npres$i oh stress at 50 % def or mat-i on¢ of
said liquid- retentive structure body is from10 to 200 g/cnR2. 9. Ang
absorbent article as clained in Claim1, wherein the surface of said

| i qui d-retengive s abistrdentdyricd dedaephildimed Gn ATl zains ar bevtersincl e

conprising: an _absorbent; and a surface material being wound around:the _
absor bent ; -sadd surfges aarerdad d& pRRBd@raund thamakadentyand ’

| i qui d-retentiye r with a three-di nensional skeleton structure
LhYC palilel e a0y

havi ng an average on di stance as defined herein of from 150 to .
700 [err]; (B) a hydrophobic filmbeing integrally provided with said - *
liquid-retentive structure body sqo as to fqorm a skjn-contact face; and

5. An absorbent article as claimed in Claim 1, wherein

said liquid-retentive structure body has open cells as

defined herein.

6. An absorbent article as claimed in:Claim 5, wherein
an open cell rate of said liquid-retentive structure body J

is 40 % or above.

7.. An absorbent article as claimed in Claim 5, wherein
an average diameter of said penetrating pores is from 20

to 200 pm.

8. An absorbent article as claimed in Claim 1, wherein
a compression stress at 50 % deformation of said liquid-

retentive structure body is from 10 to 200 g/cm?®.

9. An absorbent article as claimed in Claim 1, wherein Q;)
the surface of said liquid-retentive structure body is.

hydrophil ic.
10. An absorbent article comprising:

an absorbent; and

a surface material being wound around the absorbent;

- 19 -



(C) openings penetrating through said Iiquid;LgLentﬁvefstruétﬁ?e body Aand
sai d hydrophobic film 11. An absorbent article as clainmed in Caim 10,
wherein said surface material’ g@“ﬂ“ﬂt‘ﬁj‘v‘!mmf"aw sides and a back face,
and sai d openings are exclusivd [ the absorbing face. 12. An
absorbént article as clainmed in di m11! erein said hydrophobic filmis
pfovi dgg with concaves at t he absorbing face and sai d openings are |ocated
in said concaves. 13. An absorbent article as clained in Caim 10, wherein
sai d |iqui d- rehearginvessidustuufaceongténtabpeompeibesas defined herein. 14.
An absorbent article as c{ainfd in,.Cdaim13, wherein - 20 - .an open cel
rate of said |iquid-ret&idelignidrheenbiye; Sthyctive BBGVewits. @ an
absorbent article as clghped-49mchaishd 3 sHEELELA §Erﬁ¥€ﬁg9eh§bi‘ﬂ§t gh of
sai-d penetrating pores is from20 to 200 Terr . 16. An absorbent~article
as claimed in Caim 10, ankeragenintevshebssonndistanseaas58e®idefor mati on of
said liquid- retentive structur ody is . fro to 200 g/[err]. 17. An
absorbent article as clg?ﬁﬁﬂniﬁgcgﬁ?ﬁ1i5? Eﬂg}égnﬂm’

(B) a hydrophobic film being integrally

. o 4

provided with said liquid-retentive structure
body so as to form a skin-contact face; and
(C) openings penetrating through said liquid
retentive-structure body and said hydrophobic
film.

11. An absorbent article as claimed in Claim 10, wherein
said surface material has an absorbing face, sides and a
back face, and said openings are exclusively provided at

the absorbing face..

12. An absorbent article as claimed in Claim 11, wherein
said hydrophobic film is provided with concaves at the
absorbing face and said openings are located in said

W concaves.

13. An absorbent article as claimed in Claim 10, wherein

said liquid-retentive structure body has open cells as

defined herein.

: _ 14. An absorbent article as claimed in Claim 13, wherein

- 20 -



said liquid-retentive structuré‘BBHV‘has—hyd%@phLLiE sinfate. 18. Ah- *
absorbent article as clained in W&i"ﬂvx/mrel n sal d absorbent is a

liquid-retentive structure with ,ﬂuﬁh skel eton structure and
an aver age |nterskeleton di stance as ein of 150 t.o 700 [erﬂ
hv

21 -

an open cell rate of said liquid-retentive structure body

is 40 % or above.

15. An absorbent article as claimed in Claim 13, wherein
an average diameter of said penetrating pores is from 20

to 200 um.

16. An absorbent article as claimed in Claim 10, wherein
a compression stress at 50 % deformation of said liquid-

retentive structure body is from 10 to 200 g/cm?.

17. An absorbent article as claimed in Claim 10, wherein
said liquid-retentive structure body has hydrophilic

surface.

18. An absorbent article as claimed in Claim 10, wherein
said absorbent is a liquid-retentive structure with a
- three-dimensional skeleton structure and an average

interskeleton distance as defined herein of 150 to 700

pm.
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