- 1- SANITARY ARTICLE The invention relates to a sanitary_articf;2hg§555klﬁb
di sposabl e di aper "whi chh conpri ses a super water absorbing polynmer as the s
absorbent 5 . ~.core and two layers of fluff pulp to contain the polyner

t herebetween. In particular, the invention provides an inprovenent in the
structure of the fluff pulp layer so that the absorbent polyner nmay serve

as the main absorbent in 10 conparison the fluff pulp layer. The super
wat er ahsorbi ng polyner is also known as a hi gh-nol ec wat er - absor pti ve
materi @ and the fluff pulp is also referred to as cot l'i ke pul p. 15

-2- Fluff pulp is used as absorptive core material in nost of the
commercial ly avail abl e di sposabl e

SANITARY ARTICLE

‘ The invention relates to a sanitary article

such as a disposable diaper which comprises

a super water absorbing polymer as the absorbent

5 core and two layers of £luff pulp to contain

_the polymer therebetween. In particular, the
invention provides an'improvement in the structure
of the fluff pulp layer so that the absorbent
polymer may serve as the main absorbent in

10 comparison the fluff pulp layer.

The super water absorbing polymer is also known
as a high-molecular water-absorptive material and
the fluff pulp is also referred to as cotton-like
pulp.

15



di apers at present. Although super water absorbing polyners have recently
been used in some of 5 themto supplenent the fluff pulp,: there are
substantially no diapers in which super water absorbing polymers .are used «
as principal absorber in the core material. The general requirements for
the absorptive ‘core material are to have | af ge absorption 10 capacity for

t he prevent 9f the | eakage of urine fromthe diaper, to make the return
of the abs<§§§d urine to the surface as small as possible, and so en. It is
a usual pras¥fce to increase the_extent of conpressing the pulp in ordegr to
rapidly diffuse the 15 absorbed liquid to a wide area and reduce the
wetness to the touch, so' that the above-described requirenents can be
fulfilled better. However, the nore highly the absorptive material is
conpressed, the nore effectively it absorbs but the sane tine the
harder the material 20 becones. The conpression of the absorptive materi al
to maxi mze its ef FewRf Ielp his afsad asictbsomptisfd eznmal practical ly. Under

t hese circunstances, the inventors have
material in most of the ccmmercially available disposable

diapers at present. Although Super water

absorbing polymers have recently been used in some of
5 them to supplement the fluff pulp, there are

substantially no diapers in which super water

absorbing polymers are used as principal absorber in

the core material. The general requirements for the

absorptive core material are to haue large absorption
16 capacity for the prevention of the leakage of urine
from the diaper, to make the return of the absorbed
urine to the surface as small as poqsible, and so on.
It is a usual practice to increase the extent of-
compressing the’ pulp in order to rapidly diffuse the
15 absorbed liquid to a wide area and reduce the wetness

to the touch, sc that the above-described requirements gN)

can be fulfilled better. However, the;mcre highly the

absorptive mat al is ccmpressed, e more effectively

it absorbs buti the same time the_uarder the material

20 tive material

becomes. The compression of the abs
to maximize its_effect has therefote not been effected

practically.




-3 acconpl i shed the present invention as the result of intensive studies to
overcone this di sadvantage,, based on the finding which will be described in
detail in the-follow ng paragraphs that the use-of a conbination of 5

fluff pulp and a super water absorbing pol ymer which can absg urine in an
amount at’ | east several tens of ti'nmes as nuch as its own me'gj and

nor eover never rel eases the absorbed liquid, with partly v w degrees of
conpaction, brings about not: 10 only greater absorption capacity'and
smal | eg_return of urine but also Befter touch of the absorptive article
itself. More particularly, the present invention provides a sanitary
article for assriphiststi\tie pregerdoimviesitign 85 the cespléseéd assenbly
of an upper fluff pulp layer, a lower fluff pulp layer and a core | ayer of

super wat er - aHRERBIHEE PHTIHSS S SrarFame Wds dieadveatage -bPasedd 1 uf f
Doth of sar o T8 uFS phiaihg L Lo Ansea v 1 deeldd A LTSS

following paragraphs that the use of a combination of

5 fluff pulp and a super waterfabsorbing polymer
which can absorb urine in an amount at least
several tens of times as much as its own weight and
moreover never releases the absorbed liquid, wiﬁh
N partly varied degrees of compadtion, brings about not
10 only greater absorption capacity and smailer return of
urine but also better touch of the absorptive article
itself.

More particularly, :he present invention providés
a sanitgary article for absorbing body fluids, comprising:
15 a compressed assembly of an upper fluff pulp layer, a lower
fluff pulp layer and a core layer of super water-absorbing
polymer disposed between and retained by said fluff pulp
layers and providing the principal absorbent of the sanitary
article, both of said fluff pulp layers being comprgséed so
20 as to have an indented lattice pattern on the surfaces
thereof remote from said core layer, said surfaces each being
comprised of a multitude of compressed small lands which are
separated from each other by compressed, criss-crossing,
continuous, indented strips wherein each of said lands is
25 surrounded by strips, said lands collectively defining first
portions of said fluff pulp layers and having é density of

from 0.04 to 0.15 g/cc, said indented strips collectively



20 as to have an indented lattice pattern on the surfaces thereof renote °*

fromsaid core layer, said surfaces each being conprised of a nultitude of
conpressed snmall |ands which are separated from each other by conpressed,
cri ss-crossing, continuous, indented strips wherein each of said lands is
25 surrounde strips, said lands collectively defining first portions
of said fluff ggi% | ayers and having a density of from0.04 to 0.15 g/cc,
said indented s¥fips collectively defdi-ni ng second portions of said fluff
pulp layers and having a density higher than the density of said firs{ s
portions and in the range of fromO0.06 to 0.4 g/cc, the areas of said fluff
pulp layers that are 5 occupi ed by said second portions being from 10
to 50 percent of the total areas of said fluff pulp |ayers. The fluff pulp
ayer 1o-be used ddk it d M hattliobls® oleS SATAUEIGEE’ B RY1RGEEEAI ! Y com

pressing fluff pulp so that the first portion and cond portion
are shaped as abqufy dfivityla Haasity Blighle THARM twR! @endhe9r BengaRa! yner
first portions and in:ﬁhe range of from 0.06 to
0.4 g/cc, the areas of said fluff pulp layers that are
5 occupied by said second pobtions'being from 10 to
50 percent of the total areas of éuid fluff pulp layers.
The fluff pulp layer tb be used in the Q.J
invention article is manufactured by-ﬁartially com-
'préssiﬁg fluff pulp so that the.first portion and
10 the second portion are shaped as above defined.

The use of the super water absorbing polymer

as the principal component of the absbrptive

15




¥ . ..
as the principal conponent of the absorptive 15 core material, as

nent i oned above, means ‘that.at |east 40 % of about 50 cc of urine, i.e. the
guantity of urine at one .excretion, which was absorbed by the core

mat eri al, has been absorbed by the super water absorbi pol ymer after
30 minutes. An inportant advantage of the present inve I s-that the use

of a super water absorbing polyner. as principal absorptive cofé materi al
cah reduce the anmount of fluff pulp and'thqrgﬂpre t he absorptive 10
materigl is not hardened even if it is conpréssed with considerably | arge
pressures. Urine can therefore he effectively diffused by sufficient

conpr essi on. Mor eover SSEfeMaEsEH 2t rs §FcMeptionedn aberengmpang nthat satiskeast

principally, substantig ¢ RE %%%%ti ko Q%e% ai"%gglgtriﬁai on gﬁ aci téF%:gt%\f

decrease in the return of Urine cannot nf-e§s S4B
absor bi ng pol ymer 1's 438Gt It dxtretion?PSRiRY Vs absorbed by the core

material, has been absorbed by the super water absorbing
5 polymer after 30 minutes.
An imporfant advantage of the present invention is
that the use of a super water absorbiné polymer .

as principal absorptive core material can reduce the

. amount of fluff pulp and therefore the absorptive
10 material is not hardened even if it is compressed with
considerably large pressures. Urine can therefore be
‘effectively diffused by sufficient compression.
. Moreover, when such a supér water absorbing
.polymer_is used'principaily, substantial increase in the
15 absorption caﬁgcity and decrgase in the return of urine
cannot'be gained unless the super water absorbing
polymer is used efficiently. The absorptive
\// core material was compressed for the efficient utiliza-

tion of this super water absorbing polymer
20 so that urine can be diffused widely into the absorptive
core material. Too much compression of the core material,
however, results in the hardening of the absorptivé
material even if the super water absorbing

'polymer i§ used prihcipally.

25 - Another important advantage. of the present invention



core material was conpressed for the efficient utiliza- tion of this super
wat er absorbing potymer 20 so that urine can be diffused widely into the
absorptive core material. Too nuch conpression of the core material,
however, results in the hardening of the absorptive material even |f,the
super water orbing polynmer is used princirpally. 25 Anot her =

i nportant adé%btage of the present invention concerning this point is
that, as the éntire absorptive core material is conpressed with sone
pressures and a part of the core mat@rial is further conpressed with Az
greater pressures, urine is well diffused entirely and 5 further wi del y

pr essur es. | Bot FOBR-TRERg: FRLE] BTETE v of CHRT hebbrihs MY AR I
2 e ok e S R B e BRI, A L
the first sitepgfetée e&apésféeﬂaééyih pi&_pfmeéﬁuf' ddpr B with
greater pressures, urine is well diffused entirely and
5 further widely diffused in the part where fhe material
is compressed with especially_large pressures. Both of
the diffusibility of crine and the softness of the
absorpcive material have thos been achieved. 1It is o,
necessary for achieving'such aﬁ appropriate hardening
10 of the material to select the density of the first site
of the compressed £luff pu}p within_the range
;frcm 0.04.to 0.15 g/cm3 and that of the further highly
compressed second site from 0.06‘to 0.4 g/cm3. If the
area of the highly compressed second site exceeds SO0 %
15 of the whole article, the'absorptive core material is
hardehed, while if the area is smaller than 10 %, urine
cannot be diffused effectively. Accordingly, the area _
of the second site is preferred to be within the range ~
from 10 to 50 %, more preferably from 20 to 40 %.
20 The super water absorbing polymer is
sandwiched by fluff pulp.in the present invention.
The pnlp of the upp;; layer must be 20 to 80 % in order
to fix the polymer between the ﬁpper snd the bottom

layers of the fluff pulp.

25 The super water absorbing polymer to be



fromO0.04 to 0.15 g/cnB and that of the further highly 3 conpressed second
site from0.06 too 0.4 g/cm. |If the area of the highly conpressed second
site exceeds, 50. % 15 of the whole article, the absorptive core material is
hardened, while if the area is smaller than 10 % urine cannot be diffused
effectlvely Accordingly, the area of the second site is preferrned to be
within the range from10 to 50 % nore preferably from to 40796 20

The super water absorbing polyner is sandw ched by fl%iggbulp in the
present,invention. The pul p of the upper layer nust be to 80 % in order
to fix the polyner betmeen t he upper and the bottomlayers of the fluff

I 25 I h
Blrjegent i nventon i ncl ufe?ée[%rr&ﬁggﬁ}l%{n%rcg‘o ié‘grq'y d%t%e%%&rf us% YIE%F}SUI?OSI C
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anounts at |east 50 times as much as 1ts own wel anon
molecular compounds which can absorb water in amounts at

least 50 times as much as its own weight, among which
5 polyacrylate compounds such as.sodium polyacrylate are
most preferable from the viewpoint of absorptivity.

In the practical applicaﬁion of the present
invention, the compression of the entire material and
that of the part of it may be effected simultaneously

10 or separately. For example, the partial compression
may be effected after the entire compression, or the
pﬁlp of the upper and the botton layers may be compressed
first and then the super water absorbing
polymer together with the pulp sandwiching it compressed
15 partially.

Figure 1 is a cross section of a disposable diaper
as one example of the absorptive article of the present
invention, Figure 2 is a cross section of a disposable

diaper as another example, Figure 3 is a plan view of

20 the absorptive core material of the present invention,

and Figures 4 to 6 are enlarged cross sections of the



5 pol yacryl ate conmpounds such as sodi um pol yacryl ate are nost preferable
fromthe viewpoint of absorptivity. In the practical application of the
present invention, the conpression of the .entire material and that of the
part of it may he effected sinultaneously 10 or separately. For exanp1e
the parti al cogé§e55|on may be effected after the entire conpression, -or
the pulp of th pper .and the botton | ayers may be conpressed first and
then the super water absorbing polymer together with the pulp sandw ching
it conpressed 15 partially. Figure 1 is a cross section of a dlsposablgﬁ‘
di aper as one exanple of the absorptive- & ticle of the present inventi
Figure 2 is a cross section of a disposable diaper as anot her exanple,
Figure 3 is a plan view of 20 the absorptive core material of the present

invention, and Fi guorbtlivd cire H¥taaed @rfO%%esgfftegeHE Qﬁvénﬁmn.
absorptlve core material of the present invention. 1: surface sheet
2,4: fluff pulp 1: surface sheet 2,4: fluff pulp

3: super water absorbing polymer

5: back surface sheet

5 6: first site ' 7: second site

The embodiment of the present invention will ﬁow be
described in more detail éccording to the attached draw\.4s.
Figure 1 is a cross section of a disposable diaper as
one example of the absorptive article of the present
10 invention, figure 2 is a cross section of a disposable
diaper as'another example, Figure 3 is a plan view of the
absorptive core material of the present invention, and

Figures 4 to 6 are enlarged cross sections of the
absorptive core material of the present invention.
15 The disposable diaper of the present invention
comprises an absorptive core material in which a super
water absorbing polymer 3 is sandwiched by ~/
the layers of fluff pulp 2 and 4, said absorptive
core material being further covered.with a surface
20 sheet 1 and a back surface sheet 5, and the fluff

pulp 2 and 4 being composed of a compressed first site

6 and a further compressed second site 7.



v

3: super water absorbing polynmer 5: back surface sheet 5 6: first site
7: second site The -enbodi nent of the present invention wll now be
describéd,in nore detail ,according te the attached drawings. Figure 1 is a
cross section of a disposable diaper as one_exanple of the absorptive _
article of the present 10. invention, Figure 2 is a cross section of a ':
di sposabl e di aper as another exanple, Figure 3 is a plan vie t he
absorptive core material of the present invention, and Figure to 6 are
enl arged cross sections of the absorptive core material of the present

I nvention. 15 The di sposabl e di aper of_the present invention

conpri ses an absorptive core material in whiCh a super water absorbing
polymer 3 is sandwi ched by the |ayers of fluff pulp 2 and 4, said
absorptive core material being further covered with a surface 20 sheet 1
and a back surface sheet 5, and the fluff pulp 2 and 4 being conposed of a
conpressed first site 6 and a further conpressed second site 7.

- The following i; an example of the absorptive
article of the present invention.
\_ : Example |
10 g of fluff pulp was divided into apprb—
5 ximate halves to form upper and botton layers, between

which 2.5 g of a super water absorbing polymer
(sodium polyacrylate) was spreaded. *Then the
fluff pulp was compressed as shown in Table 1 to
form an absorptive material. 30 ml of artificial urine

10 was allowed to be absorbed by the central part of the

prepared absorptive material (120 x 200 mm). After 15

minutes, the return liquid from 100 cmz

2

of the material

at a pressure of 35 g/cm® for 2 minutes wés allowed to
be absorbed by filter paper and the amount of the

15 return was measured. The touch of the absorptive

material was also evaluated. The results are shown in-

Table 1.



9- The following is an exanple of the absorptive article of the present

i nvention. - "'Exanple 10 g of fluff pulp was divided into, appro: 5 ximte

hal ves to form upper and botton |ayers, between which 2.5 g of-a super

wat er absorpi ng pol ymer (sodium polyacryl ate) was'spreaded. Then the fluff
pul p was conpressed as shown in Table 1 to forman ‘absorptive material. 30
m of arti al. urine 10 was all owed to be absorbed by the central part of
t he prepar bsorptive material (120 x 200 mm). After 15 m nutes, the.-
return liquid from100 cn2 of the material 2 at a pressure of 35 g/cn1tzr 2
m nutes was all owed to be absorbed by fJtter paper and the amount of the 15
return was neasured. The touch of the absorptive material was al so

eval uated. The results are shown in Table 1.
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110 - [err] O U * C M 'S CLAI MB: 1. A sanitary article
for absorbi ng body fluids, conpr|5| assenbly of an upper
gl uff pulp Layer, ‘a lower fluff pullﬂﬂlﬂﬂﬂﬁmﬂﬂﬁﬁﬁﬂﬁre | ayer of super water-
5 absor bi ng pol yner. di sposed bet weef ahd %et®ai fed by said _fluff pulp

| ayers and providing'the principal absorbent of the sanita tlcle bot h
of said fluff pulp |ayers being conpressedlso as to have a dentgd

| attice pattern on the surface thereof renote fromsaid core 10 | ayer
sai d syrfaces each being conprised of a nultitude of conpressed small |ands

whi ch are separat edpAf@g1 each ot het by conpressed, criss-crossing,
continuous, indent®d—

’

1. A sanitary article for absorbing body fluids,
comprisingQ
a compressed assembly of an upper fluff pﬁlp layer, a
lower fluff pulp layer and a core layer of super water-

5 absorbing polymer disposed between and retained by said
fluff pulp layers and providing the principal absorbent

\_/ of the sanitary article, both of said fluff pulp layers

being compressed so as to have an indented lattice
patterg on the surface thereof remote from said core

10 layer, said surfaces each being comprised of a multitude .
of compressed small lands which are separated from each
other by compressed, criss-crossing, continuous, indented
strips wherein each of said lands is surrounded by
strips, said lands collectively defining first portions

15 of said fluff pulp layers and having a density of from
0.04 to 0.15 g/cc, said indented strips collectively

/ . defining second portions of said fluff pulp layers

and having a density higher than the density of said
first portions and in the range of from 0.05 to 0.4 g/cc,

20 the areas of said fluff pulp layers that are occupied by
said second portions being from 10 to 50 percent of the

total areas of said fluff pulp layers.



strips wherein each of said |lands is surroun i ps, said |ands
collectively defining first portions 15 of said fluff pulplayers and

having a density of from0.04 to 0.1 ‘“m\mﬁnt ed strips . .
col l ectively defining second portion ! ““M‘l ulp,layers and having
a density hef than the density of firsk ortlons “and in the range

of fromO. to 0.4 g/cc, 20 t he areas of said fluff pulp |ayers that are
occupi ed by said second portions being from10 to 50 percent of the total
areas of said fluff pulp |ayers. -12- -212A-sanitary article as cl aixd

in Cdaiml, in which the super water absorbing polyner is sodium poly-.

acrylate. 2. A sanitary article as claimed in Claim 1, in which

the super water absorbing polymer is sodium poly-

acrylate.




