x1- 2115702 ABSORBENT ARTI CLE This invention relates to_g
absorbent article which is inproved and integrally formed, such as a,
glsppsable’nqppy or diaper and a sanitary towel or napkin. Mor e
_Parthzu!%gly; |E|relates_to an absorbent article in which 5 a

i qui d- i nper neabl e, but vapor-permeabl e_yporous filmis use? ? r oof
backing sheet. The di sposabl e diaper mﬁlﬂ be first describe ?é’ ELQQ%D
speci fircation and then the sanitary napkin will be disclosed. 10
Hi { herto, as the | eakproof backing sisRBENT ARSOIE abl e diapers, there
has been used a sheet produced by mXing Towdensity polyethylene with 3 to
5 w.%of titani um oxi daismeheécagibhersilstesetboahoabsarbéntn deviele which
basis weight of 20 to 30 g/[err] and then enbossing said 15 film
‘However, because dfs iimpreaedr andpéntegbalilyy fosue, asupleds caudbspesable
so-ca!led clammy state around the wearer's buttocks because the insjde of
the di aper becomesappreedi ddppedanpddar SAgikary- tPeluSE. narkiRy o W5Fmy

state cause d ski i i i ' i '
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5 a liquid-impermeable, but vapor-permeable, porous film is
used as a leakp;oof backing sheet.

The disposable diaper will be first described in the
specification and then the sanitary napkin will bé
disclosed. .

10 . Hitherto, as the 1eakpr§o£ backipg sheet for dispos-
able diapers, there has been_used a sheet produced by |
mixing low-density polyethylene with é to 5 wt.% of
titanium oxide, molding the mixture to form a film having
a basis weight of 20 to 30 g/m2 and tﬁen embossing said

15 film. However, because of its vapor impermeability, such

a sheet causes a so-called clammy state around the wearer's

buttocks because the inside_of the diaper becomes
excéedingly damp during long-time use. Such a clammy
state causes red skin irritation, like prickly heaﬁ, on
20 the wearer's skin surface, and if the diaper is worn for a
longer time in such a state, thé wearer may suffer from a
serious case of diaper rash. The necessity of a vapor-.
permeable leakproof layer for a diaper has been pointed
out and proposals hévé beeﬁ made concerning utilisation
25 of porous films, But there is nof yet available a vapor-

permeable, 1iquid-impermeab1e film which is fully

satisfactory in_fespect of film strength, particularly
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utili ijon_25 of porous films, but there is not yet available-a vapor-
per mea ,@Viquid-inperneable filmwhich is fully satisfactory in respect

of filmstrength, particularly - - 2 - tear strength, flexibility, econony -

and noi sture permeation. As a result of. extensive studies for solving r@esef
probl ens, the present inventors have discovered the present invention. e

i ti i | descr.i. by way 5  of exanple with reference to
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views of sanitary 10 napkins of the invention. Briefly, present
invention pr®Acflems, fhsomresendr dnyeatogsehavabijsaouespdsthe epdesert,

Which conbri S§%ention. The invention will be further described by way
5 of éxample with reference to the accompanying drawings in
which:-
Fig.1l is a cross-sectional view of a disposable diépér
of the invention. | | |
Figs.2 and 3 are each cross-sectional views of sanitary
10 napkins of the invention. |
Briefly, the present invention provides an absorbent
article, preferably'a'disposéble diapef, which comprises
an integral assembly of a vapor-permeable, liquid-imperm-
eable, backing sheet 1, an absorbent layer 2 placed thereon

15 -and a liquid-permeable sheet 3 overlying said absorbent
layer, in which the vépor-permeable, liquid-permeable,
backing sheet is composed of a film produced by mixing
100 parts by weight of a polyolefin resin, 28 to 200 parts
by weight of a filler and 10 to 70 parts by weight of a

20 liquid or wax-like hydrocarbon polymer, molding the mixture

| to form a film and then stretching the film laterally and/or
_loﬁgitudinally until it has a dimension of more than 1.2
times its original dimension in that direction, whereby
to form fine pores in the film.,

25 As examples of polyolefin resins usable in this inven-
tion, there can be mentioned high-density polyethylene,
polypropylene and linear low-density polyethylene resins.
These resins can be used either singly or in mixtures of
two or more of them, but it is preferred to use a linear

30 low-density polyethylene resin alonme or a high-density

polyethylene resin alomne.



¥u1integral assenbly of a vapor-perneable, liquid-inperm eable, backing
sheet 1, an absorbent |ayer 2 placed thereon 15. and a |iquid-perneable
Sheet 3 overlying said absorbent layer, in which the vapor-perneabl e,
| i qui d- per meabl e, backing sheet is conposed of a film produced A @:ﬂ ng
00 parts by weight of a polyolefin resin, 28 to 200 parts by (i

of a
filler and.-10 to 70 parts.by weight of a 2 liquid or wax-1ike
%ydrocarbon pol ynmer, nolding the mxture toJorma filmand then stretching
the ffilmlaterally and/or longitudinatly until it has a dinension of nore

than 112 tines its original dinension in that-direction, whereby to form
fine poges in the fiAsmthd5filler udedeianehes ohventyohpfin iespossilishédl e
in this inven- tion, there can be nentioned high;densiiy polyethylﬁne,
pol ypropyl ene &&d emplear bosh dar3eepipopps: RyeaRicr EiLhersThekratrlensotan
be used either gj. of, I L.xt.u t o] 0 Utehfel s
preferred to uéglggFﬁﬁééP°%§gh§Fo%?3%%%Ft%980 ?ggﬁéFeéékng%ﬁga|B%£°br a
hi gh-density pelst,hKaerldm,esiilizhgndiatomdsebhe takkh; magdesiumhi s
invention, it is-possible . ) .

S5 carbonate, barium carbonate, magnesium sulfate, barium
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carbonate, tale, clay, silica, diatomaceous earth and
barium sulfate are preferred.

As examples of organic fillers, cellulose powder,
such as woodflour or pulp powder, can be used either
singly or as a mixture of two or more of them.

The average particle size of the filler used in
this invention is preferably less than 30 microns, more
preferably less than 10 microds, and most preferably,
from 1 to 5 microns. An éxcessively large particle size
causes a poor pore density of the stretched film, while
an excessively small particle size results in a bad
dispersibility of the filler in the resin and, hence,
poor workability.

It is desirable to perform a surface treatment of
the filler for the purposes of achieving better dispersi-
bility of ﬁhe filler in the resin and, also, better
stretchability of the film. A treatment of the filler
with a fatty acid or a metal salt thereof gives an
especially favorable result. |

The liguid or wax-like hydrocarbon polymer used in
this invention can be selected from liquid polybutadiene,
liquid polybutene and hydrogenates of liquid poly-
butadiene, among which saturated polyhydroxy-substituted
hydrocarbons obtained by hydrogenating hydroxy-terminated
liquid polybutadienes are preferred. '

The saturated polyhydroxy-substituted hydrocarbons
are hydrocarbon polymers in which the main chain has at

least 1.5 hydroxyl groups per one molecule and which has

q



o~
di spersibility of the filler in the resin and, hence, poor workability. It
is desirable to performa surface treatnent of 20 the filler for the

Pur poses of achieving better dispersi- bility of the filler in the
and, alsQ, better stretchability of the film A treatment of the f
mnth a fatty acid or a netal salt thereof gives an especially fa
result. 25 “The liquid or wax-like h ocar bon pol yner used in~
i Avention can be selected fromliquid pol ¥butadi ene, 1iquid polybutene and
hydr ogenates of liquid poly- butadiene anong whi ch saturated

I'yhyd t d d b b d
hgd\{o{ r?)é?/msgzths écff %ﬁl |4c]|¥w porr[y%‘fjs ﬁ%%fg}’ ¥%€%f%€$3n§y.rﬁgd§8§3r afed
pol yhydr oxy- subsitdnt.ut éhdiy drokyméonspree fe hyhbt pchavena ppughersavaragiech t he
mai n chai n has Qf1d&asdr et r9§¥|m8£QHP d g Phé GQﬁSEU%FeQQQr@h'Ch has

d
been saturated or substantléﬁy sat ur at ed ena-
pol yners pref er@ahipdiavet thip %%g%f @zctﬂ’a 8vRPQht Praserahddr ed by

the vapor press3ge to 20,000. An excessively low number-average

molecular weight cannot provide satisfactory weather

resistance, while an excessively high number-average
molecular weight leads to poor fluidity of the polymer
which makes it difficult to prooerly treat the polymer.

10 The average number of hydroxyl groups per one molecule

should be 1.5 or more preferably 1.8 or more, most

preferably 2.0 to 5.0. It is desirable that the hydroxyl
groups are present at the one or both terminals of the
main chain or at the terﬁinal of a long side chain.

15 ' Such saturated polyhydroxy-substituted hydrocarbons
can be obtained by a known hethod, for example, by |
‘hydrogenating 3 butadiene-based liquid polymer obtained
by the radical polymerization of butadiene alone or
together with a copolymerizable monomer, by using

20 hydrogen peroxide or the like as polymerization initiator.
Isoprene, chloroprene, styrene, methyl acrylate, methyl
methacrylate, methyl v1nyl ether or the like can be used
as the copolymerizable monomer. .

Hydrogenation can be accomplished in the usual way

25 by using a nickel catalyst (such as reduced nickel or
_Raney nickel), a cobalt catalyst, a platinum catalyst, a
palladium catalyét, a rhodium catalyst, a ruthenium
-catalyst or a mixture or an alloy catalyst thereof.

| It is considered that the introduction of said

20 nhydrocarbon polymer having a polar hydroxyl group at the

terminal thereof gives a favorable result in improving

the compatibility of the components of the film with
each other. '
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toget her WPERRE: cBpSLYRELSERNt 3RRHNANA bihest hke28<RPaAdgeh tPoxi de or
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the usual #aylés éydusheg ldquickelr cadxt Yike (Byébhoas rbeduped yriekel or
Raney ni Ckei:'l-?e’ f%_ﬁ%t{_alits q_te%ld%sat ,inaap‘l atinum catal yst, a
amount of 28 to 200 parts by weight and the liguid or ™
wax-like hydrocarboﬁ polymer is blended in an amount of
10 10 to 70 parts by weight, both based on 100 parts by
weight of the_polyoiefin resin.. ) o |
If the proportion of the filler is less than 28
‘parts by weight, sufficient pbres are not formed in the
stretched film, whereas if the amount of filler exceeds
15 200 parts by-weight,'poor kneadability, poor dis-
persibility and poor film or.sheet moldability are
obtained, and, also, the stretched product proves to be
low in its surface strength. .

In prdducing the leakproof sheeﬁ according to this
20 invention, the above-mentioned three materials are mixed
and the mixture is molded to form & film or sheet in a
known way. Then the film or sh?et is stretched more
than 1.2 times its original dimension in at least one
direction to form fine pores in the-film or sheet. 1In
25 the case of uniaxially stretching said film or sheet,
usually roll stretching is preferably employed, but
tubular stretching can be used to place particular
stress in one direction (take-up direction).
Such stretching can bé accom?lished in a single
30 stage or in two or more stages.]
Usually, the stretch ratio that can provide the
desired porosity and uniform stretch is more than 1.2
times, preferably 1.2 to 4.0 times, more preferably 1.2
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m.xed wth a heat and/or ultraviolet st lizer, a pignent, an antistatic
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filler is.less than 28 parts by weight, sufficient pores are n or me “in
t he . it is possible to precisely stabilize the film y
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5 conducting a heat treatment after stretchlng. It is
also p0551b1e to perform a known surface treatment, such
' as corona dlSCharge or flame treatment.
The film or sheet thus obtained is excellent in
water vapor and gas permeability, beeause it has inter-
10 connected pores. In use of such a film or sheet as a
backing sheet for a disposable diaper, consideration
must be given to flexibility, strength and economy, and
such factors are greatly effeéted by the basis weight of
the film or sheet. The basis weight is preferably
15 within the range of 20 to 50 g/mz, most preferably 25
to 40 g/m . From the economical viewpoint, it is
desirable that such a basis weight is less than 20 g/m ’
but with the presently available techniques, such a low
basis weight cannot provide sufficient £film ot sheet
20 strength for practical use. From the aspect of strengtn,
a basis weight of . greater than 50. g/m is desirable,
but such a high basis weight is impractical in terms of
economy. and flexibility. o o
Other constituents of the disposable diaper-accord-
25 ing to this invention will now be described.
Regarding the absorbent medium, there has long been
used a laminate of sheets of tissue paper. More recently,
a fluff pulp web wrapped with tissue paper or wet
strength tissue paper has become popular for the reasons
30 of mass production and economy. -%hese prior art ‘absorbent
media can be employed in the disposable diaper of this
invention, but in order to enhance the effect, it is
desirable to adopt a new design in which a euper absorbent
polymer is incorporated in the absorbent medium so that



stretched film whereas if the anount of filler exceeds 15 200 parts by
wei ght , poor kneadability, poor dis- persibility and poor film.or sheet
nDIdab|I|Iy are obtained, and, also, the stretched product proves to be | ow

in i ur fxace strength. In producing t he | eakproof sheet according to this
20 iQivenyyi on, the above-nentioned three naterials are mxed and the nxture
S | to forma filmor sheet in a known way. Then the filmor sheet

is stret’ched nore than 1.2 tinmes its origginal dinension in at |east one /
direction to.formfine pores in the-filmor sheet. In 25 the case of
uniaxially stretching said filmor sheet, usually rol'l 'stretching is l fj
preferably eeﬁéougﬂnebabsbubahabystsaeachleagueamaq e dtaiflade partl ya‘r
stress in one direction

g ta e-up. direction). h Str cth ca
acconpl i shed®'Ar&18y n§Ie BU §f‘a8 begwepger, s 5’r° A el'é e 1A y, t he
stretch ratiehébabncanapr ¢hiedeuphe dbsnmeénﬂommiymemuuhtnnécﬁdwentinch S

more than 1.2.0h0%8s 858" CHRY Liknp1kd AdaNdEy by & e B dad - 2
5 KK. | -

A non-woven fabric is commonly used as the liquid-
permeable sheet 3 forming the diaper surface layer that
touches wearer's skih. In order to accomplish the
'object of this invention, it is desirable to employ a

10 jjguid-permeable sheet which is so designed as to be '
capable of preventing the absorbed liquid from again

seeping out from the absorbent medium. For this purpose,
it is recommended to employ a hydroohoblc non-woven
fabric pr1nc1pally composed of polyester fiber or

15 polyolefin fiber. Other known techniques, such-as those
disclosed in Japanese Utility Model Laid-Open No.
11212/1981 and Japanese Patent Laid-Cpen No. 123745/1977,
can be advantegeously applied for this purpose. |

In addltlon to the above-mentioned basic structural

.20 features, it is also pOSSlble to employ other known

' features such as a pressure sensitive tape as a diaper
fixing means and attaching an elastic member for pre-
venting leaking. These means can be readily applied to
the disposable diaper of this invention.

25 The lnventlon will be further described in detail
herelnbelow by reference to specific illustrative
examples thereof, but these examples do not limit the
scope of the_invention.. In the Examples, the term "%"

means percent by weight, unless otherwise noted.

30 Preparatlon 1 (Preparagaon of saturated polyhydroxy-

substltuted “hydrocarbon)
3 kg of commerc1ally available polyhydroxy—
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to 2.0 tinmes, the original. dinmension in at |east one direction of the film
In the cases of. both uniaxial and biaxial stretching, it is possible to

Jprecisely §tabi|ize the filmby conducting a heat treatnent after
stretching. "It is also possible to performa known surface treat ngf :such

as corona discharge or flame treatment. The filmor sheet thus obt TS
excellent in water vapor and gas perneabijity, because it has inter- 10
‘connected pores. In use of such a filmori{sheet as a backing sheet for a
disposabl e di aper, consideration nust be given to flexibility, strength and
econony; and such factors are greatly affected by the basis weight of the
filnror sheetpoleutbadieneelfhtSi ETppepdnabflyby5AwrehfAct he WWERSEE ©f 20 to

50 g/[err], S f ok PoL Y1 £ i o)/ =FRO e BugAl= Vi ewpoi nt ,
it is 2 desi rab%’é%fa’?ésuch aébggilgﬂaei(gﬁ? isgl'gggbfhgﬁogo gl [err], but

with the pres@n¥?ymefigi abte-tebhmi 4ods, t5a8A~4-Foft BEdi's wei ght cannot
provide suffigigyl £i2myp; Shrgtof0cgtlongikankoandr 300 gab fuse cadradpdthe

aspect of s{rpaliup 2, £,097k¢) YeLghL 0L a9583Le b0, 5000k
- Japan Engelhard Co.) were fed to an autoclave having a
capacity of 10 liters, and, after purging the inside of
the system with purified argon éas, high—purity hydrogen
gas was supplied to the autoclave, with heating being
10 started simultaneously. The steady-state conditions
| (internal temperature = approx. 100°C; internal
pressure = approx. 50 kg/cmz) were reached in about 30
minutes. The reaction system.was left sfanding'uhder
these conditions for about 15 hours and then the hydro-
15.genation reaction was stopped, following which the
polymer was refined and dfied in the usualwway.

The -obtained polymer Was.waxy and IR absorption
spectral anélysis of it established that it was a
saturated hydrocarbon polYmer substantially free of

20 double bonds. The ~OH group content of the hydrogenate
was 0.8 megq/g. .

Preparation 2 (Preparaéion of saturated polyhydroxy-
substituted hydrocarbon) |
Hydrogenation was carried out in the same way as

25 described in Preparation 1 except that a liquid poly-
‘butadiene G-2000 (produced by Nippon Soda KK, molecular
weight = 2,000) was used as the polyhydroxypblybutadiene.
The obtained polymer was liquid and had an iodine value
of 5 g/100 g, a hydroxyl value of 44 KOH mg/g and a

30 viscosity of 775 poises at 30°C.

Example 1 . : - _
20 kg of a high-density polyethylene resin (Novatek
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mixer and then 25 kg of calcium carkonate (average
particle size: 1.2 microns, treated with a fatty acid)
was added thereto, followed by further mixing under
stirring. '

_ The mixture thus obtained was addltlonally mixed
and granulated by a double screw mixer DM-65 (mfd. by
Nlppon Seikojo KK). ' ' '

_ The product was subjected to blown-£ilm extrusion
using a 40 mm ¢ extruder to form a 70 u thick film.
The extrusion conditions were as follows:

Cylinder temperatures: 170-190-210-230°C

Die head temperature:-230°c

Takeup  rate: 8 m/min, blow ratio = 2.0,

flat width = 314 mm |

The obtained film was uniaxially stretched by a
roll stretcher under the following stretcnlng Sonditions:

Stretchlng temperature. 80°C

Draw ratio: 2.7 times the orlglnal length

Stretchlng rate: 11.0 m/mln

The stretched film was sufficiently porous and
satisfactorily whitened. It'was also uniformly stretched
and had a beautiful surface appearance.

By using the obtained porous film as the back
sheet, a disposable diaper was made in the following
way. A highly absorbent polymer pquakeep (produced by
Seitetsu Kagaku KK) was spread uniformly between layers
of fluff pulp at a rate of 70 g/mz,-to form an absorbent
medium having a basis weight of 300 g/mz. This
laminate was wrapped with wet strength tissue paper.



touches wearer's skin. In order to acconplish the object of this invention,
it is desirable to enploy a 10 |i quid-perneabl e sheet which is so si gned
as to be capable of preventing the absorbed liquid fromagain se _Qut
fromthe .absorbent nedium For this purpose, it is recomended t l.oy a
hydr ophobi ¢ non-woven fabric principally conposed of polyester fiber or 15
pol.yolefin fiber. O her known techni ques, such-as those disclosed in
Japanese Utility Model Laid-Open No. 11212/1981 and Japanese Patent

Laxd- Open No. 123745/1977, can be advant ddeously applied for thi's purpose.
In additioon to the above-nentioned basic structural 20 features, it is also
possible to cFpe JrarprRi kaminateavascBlaned an sherbaskr eheefsandie tape
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Preparati on 1fgskepnrattapeotabastitachedpbhghgtiroxy-

Example 2
20 kg of a2 linear low-density polyethylene resin
(Ultzex 2021-NF, "Ultzex" is a registered trademark of
10 Mitsubishi Sekiyu Kagaku Kogyo KK} and 5 kg of saturated
polyhydroxy-substituted hydrocarbon obtained in
Preparation 1 were stirred and mixed by a Henschel mixer
and then 25 kg of calcium'carbonate (average particle
size: 1.2 microns, treated with a fatty acid) was added
15 thereto, followed by additional mixing under stirring.
The obtained mixture was further mixed and granu-
lated by a double screw mixer DSM-65 (mfg. by Nippon
Seikojo KK). _ |
| The resulting product was subjected to blown-£film
20 extrusion using ; 40 mm ¢ extruder to form a 70 ¥ thick
film. The extrusion conditions were as follows:
' Cylinder temperatures: 170-190-210-230°C
Die head temperature: 200°C:
Takeup rate: 8 m/min, blow ratio = 2.0,
25 flat width = 314 mm _
The film thus obtained was uniaxially stretched by
a roll stretcher under the following conditions:
Stretching temperature: 80°C_
Draw ratio: 2.5 times the original length
30 Stretching rate: 11.0 m/min
The stretched film was porous, satisfactorily
whitened and uniformly stretched and also had a

beautiful surface abpearance.



substituted hydrocarbon) 3 kg of commercially avail abl e pol yhydr oxy-

pol ybut adi ene. (R-45 HT produced by Arco Inc., nunber- average nul ecul ar

wei ght (Ma). =3,1000; OH group = 0.82 neq/qg; cis-1,4 = 15% trans-1,4 =.
58% vin 279, 3 kg of cycl ohexane and 300 g of a catalyst 5 of _
rut heni u supported on carbon (a product by Japan Engel hard Co.) ‘were
‘fed to an ocl ave having a Qapacity'of{1Q liters, and, after purging the
i nside of the systemw th purified argon gas, high-purity hydrogen gas was
supplied to the autoclave, with heating being 10 started simultaneously.

pressure = approx BSOSERY ki PRFeusefiihBdaBnaabscking sheftos.a The °

reaction systaEgpwsal B tdPipeE | Wgs UnEee $AcEReCaRAE! WaRS als0idealeatithed holirs

and then theF3¥ o-Eéﬁaggnation reacti on was stopped, follow ng which the
pol ymer was [ tied in the usual way. The obtained pol yner was
waxy and | R absorption spectral analysis of it established that it was a

Examples 3-7 _

5 Porous films were produced by following the proéedure
of Example 1, but by changing the proportiohs of high-
density polyéthylene; filler and saturated polyhydroxy-
‘substituted hydrocarbon as shown in Table 1, By using
thesé porous films as back sheets, disposable diapers

10 yere made in the same manner as described in Example 1.

Examples 8-10 _ ’ . _
By using the hydrocarbon polymer obtained in

Pteparation 1, there were produced porous films in.the
. same way as described in Example 1, except that the draw
15 ratio was changed as shown in Table 1, and disposable
diapefs‘were formed in the same manner as described in
Example 1 by using said respective porous films as back
sheets. ' ’

Examples 11-12
- 20 Porous films were obtained in the same manner as
described in Example 1 except that talc (MS Talc, a
product of Japan Talc Co.) or diatomaceous earth were
used as fillers.. Disposable diapers-&ere formed in the
same manner as Example 1 by using said porous films as
25 back sheets.
Examples 13-15 : )
Porous films were obtained following the process of
Example 1, but by changing the proportions of the linear
low~density polyethylene, filler and hydrocarbon polymer

i

.

The steady-state conditjons (internal tenEerature = approx. 100C, interal I
' Vel



saturated hydrocarbon pol yner substantially free of 20 doubl e bon
. OH group content of the hydrogenate was 0.8 neq/g. Preparation 2
(Preparatlon of saturated polyhydroxy substituted hydrocarbon)
Hydrogenatlon was carried out in the same way as 25 described in -
Preparation 1 except that a liquid poly- butadiene G 2000 (produced by

Ni ppon Soda KK, nol ecul ar. wei ght = 2, 000} s used as the

pal yhydr oxypol ybut adi ene. The obt ai ned polymer was |iquid and had an iodi ne
value of 5 g/lOO g, a hydroxyl value of 44 KOH ng/g and a 30 viscosity of

775> 0|ses at of | Lyethyl eng_resin
(Nova ﬁ[ € ’%q.'r&)eﬁ(n ereI n%g]a reg}gégg%%f€ %Xe?r%??( %%r%/l ?‘%gﬁi shi
Kasei Kogyo K@P-&W@ 5&@;(ﬂaﬁ%ﬁ&ﬂéﬂiﬂk¥h¢@hymrbxqmphgslibnt@dihgdseéérbon
(the sarre as %@ Q.lgDraesoagaaé %g gdere stirred and nmixed in a

er c

Henschel and t en 25 kg o um car bonate (average partlcle
si ze: 1.2 mcrons, treated with a fatty aci d)

Examples 16-18 _
5 Porous films were produced in the same manner as

ds.

described in Example 2 by using liquid polybutadiene
(Nisso PB-G available from Nippon Soda KK) or ligquid
poiybutene (Nisseki Polybutene HV-300 available from
Nippon Sekifu Kagaku KK) as the liquid hydrécarbon

10° polymer, and using calcium carbonate or talc (MS Talc
-available from Nippon Talc KK) as the filler. Disposable
diapers were formed in the same manner as described in
Example 1 by using said pbrous films as back sheets.

Comparative Exaﬁples 1-3

15 : Porous films were obtained in the same manner as
that described in Example 1 except that no hydrocarbon
polymer was blended in the mixture and that the stretch-
ihg temperature and draw ratio were changed. By using
these porous films as back sheets, there were formed

20 disposable diapers'by following the procedure_of'Example

1. .

-Comparative Examples 4-6 _
Porous films were obtained in the same way as
described in Example 2 except that no hydrocarbon
25 polymer was blended in the mixture and that the stretch-
ing temperature and draw ratio were changed. Disposable
diapers were produced in the same manner as described in
Example 1 by using said porous films és back sheets.
The properties of the films obtained in Examples
20 1-18 and Comparative Examples 1-6, diaper formability



. was added thereto, followed by further m xing under stirring. The m xture
t hus obgpeped was additionally m xed 10 and granul ated by a doubl e screw

m xer 5 (nfd. by N ppon Seikojo KK). The product was subjected to

bl own- f \f ¥ extrusi on using a 40 nm extruder to forma 70 u thick‘filpl The
extrusio ondi tions were as follows: 15 Cyl i nder tenperatures:
170-190-210-[err]- Die head terrperature:[u?soc Takeup rate: 8 mmn, blow

ratio = 2.0, flat wdth = 314 nm The obtarned filmwas uniaxially stretched /
by a 20 roll stretcher under the follow ng stretching condit.ions: X v,
Stret ching tafhdihe vest goosubrswofaviseage thereef ahe shognnih rebgieh~,  /

Stretehing At e:s bl v dbes shielehafl 144N Hase SUh 1L CEORLLRIEOUS
25 satisfactorily whitened. It was also uniformy stretched and had a
beautiful sH¥REE HFsrancesiBY gsicRgmarRs bt ly nee pbeble bark sbeseite back
sheet, a di \neAHHERARS sPEsaBRdedikpdie daid QY NYs YAY- +hohikglly s
absorbent f%grtr:%rrmpe\qrucaikaef y(g\rrggggg%ebyfing-shaped diaper of bleached
— cotton cloth with a commercially available wool flannel
and a diaper cover. The results thereof were also shown
in Table 1 (Comparative Examples 7 and 8).
The signs used in the columntheaded "Composition”
10 in Table 1 are defingd-in Table 2.
The data given in Table 1 were determined by the
following methods.
1) Strength:
a) Tensile strength:
15 A test piece measuring'lo X 140 m/m was placed in
the CD direction (lateral direction) of the sample film

and pulléd at a rate of 300 mm/mip at pulling intervals
~of 100 m/m by using a "Tensilon" (Registered Trade Mark)
tensile tester, and the maximum load was given as teggffgg;h'

20 b) Tear strength: _
A 30 x 60 mm test piece was placed in the stretching

direction of the samplé film and, by providing a 30 mm
slit at the middle-part of the shorter side of the test
piece, its tensile strength was measured by using the
25 Tensilon tensile tester. The téaring rate was set at
300 mm/min.
2). Moisture permeability
40 g/m® fluffed pulp was wrapped with a tissue
paper and molded into & 10 x 10 cm sheet. This sheet -
30 was.placed'on an aluminum plate a;d then 20 ml of a
' physiologicél saline solution was dropped thereonto so
that it was spread uniformly. over the entire sheet.
Then the aluminum plate and sheet were covered with a

12 x 12 cm sample film and the four sides were secured



30 Sei tet su Kagaku KK) was spread uniformy between layers 2 of fluff pulp
at arate of 70 g/n1 to form an absorbent nedi um having a basis yefgRt of

+300 g/ n2. ThIS [aminate was wrapped with wet strength tissue p The
wr apped | ami nate was placed on the back sheet and 2 was covered T

non-woven fabric (basis weight: 20 g/ mpringipally conposed of W bhobi ¢
fiber,~ especially ES fiber (a product of so KK), and finally the

corrponents 5 were integrated to forma unitary article with a fastening
- tape tab -attached thereto Exanple 2 20 kg of a linear |owdensity

pol &ke\%hy' ene mgsian viibyllz @4 pQ21-1He rldlptah@d ﬂeﬁst& piagts e ixadlerar k of
égl yhyirg;(flhlsﬁgg%Kg% Koa%%bt gﬁj %@%ﬁe&?g}%ﬁaﬁu%rwat rrred
and m xed by &arknkelpdl at B¥&°Carohd heh I‘Bﬁu‘@ dten) cithenchatmasit o (Bher age
particle sizeyel heMalORtadured 60 Md ek dfldneAC s s Rtldeds
5 under conditions of 20°C and 60% RH. '
3) Use test. _ _
The finished disposéble diapers were used by seven
baby test subjects for one week continuously {per one
test), and the condition of diaper rash and other
10  troubles which developed during the test period were
observed. When the test subjects suffered from a diaper
rash because of ill health (such as diarrhea attack) in
the course of the test, such test subjeqts were elimi-
nated from the test results.. The tests were conducted
15 during the period from June to October.
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Hdisposable diaper was made in the sané way as described in Exanple 1.

Exanples 3-7 5« Porous filnms were produced by following th Gcedure
,of. Exanpl e 1, but by changing the proportions of high- density -
polyethylene filler and saturated pol yhydroxy- substituted hy r-bon as

shown in Table 1, By using these porous fl\ as back sheets, diSposable .
dlapers 10 were nade in the sanme manner as\described in Exanple 1. Exanples

-8-"10 By using_the hydrocarbon polyner. obtained in Preparation 1, there were
pkaduced porgus filns ifn the sanme way las des¢ribed [n Exa —lexcept
that- the dray 15 ratiq was chqdnged ag shown}in Table 1, gnd dis osabl e
di apers were|fornmed inj{the sa mannerf-as degcri bed|in Exgnple 1 by using
said respective porous|{films a$ back gheets. |Exanpl ¢s 11- 42 20 Por ous
films were optaiped injthe sa manner] as deg$cribedjin Exgnpl e 1 |except
that talc (M Taﬁc, a product ¢f Japan Talc €o.). or|di atorfaceous {earth were
used as fillgrs.¥. Disposable gliapers{were forned ih the dame maflner as
Exanpl e | by[usifg sai gl porous|filns gs ;
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25 back sheets. Exanpl es 13-15 Porous filnms were obtained fdllomﬁng t he

process
| ow- densi
in Tabl e

Porous fil ms-we
using liquid po
| i quid pol ybute
Kagaku KK) as t
carbonate or ta
Di sposabl e di ap
by using said p

Pable 1 (continued)

filler ahd hydrocarbon pol yner

xanpl e 1, but by -changi ng the proportions of the li.near
ol yet hyl ene,

i sposabl e di apers were nade
Exanple 1 by using said porous filns as bac

13 as s

et forth

dehe same way as described in
k\@heets. Exanples 16-18 5

re produced in the sane _nmanner as described in Exanple 2 by
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¢ 15 Porous filnms were obtained in the sane nanner as that described in
Exampl e 1 except that no hydrocarbon pol yner was bl ended in the_sixture and
that the stretch- ing tenperature and draw ratio were changed@jusi ng

* these porous filnms as back sheets, there were forned 20 dispo di apers
by followi ng the procedure of Exanple 1. Conparative Exanples 4-6 Porous
filns.were obtained in the sanme way as- descr ﬁgd i n- Exanpl e 2. except that

Mo hydrocarban-25 polyper was bl ended in-the m xture and that the stretch-
ing tenperatpre and drpw rati ofwere changed.| D spogabl e dj apers pere
produced in fhe same npnner asfdescrilped in anpl g 1 by psing spid porous
film~as back sheets. [The properties ¢f the filns gbtained in Ex@anples 20
1-18 and Conparative Ekanples §-6, diaper fofmabilifty and t heltest
results of usagg, thergof are ghown inJablef 1, Sifmlar pvaluatjons were
al so made onl a @& sposapl e di apgr made lg/ usi %ba cgmerciplly avil able
back sheet anhd apot her|di sposable dia egcmad H ugi ng twp sheet$
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fl annel

and a di aper cover.

Table 2. The data given in Table 1 were quern1ned by the follow ng

nmet hods. 1)
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Table 1 (continued)

ce_neasuring 10

rcially avail abl e ring-shaped di aper of bleached cotton cloth
rcially avail abl e wool
je: al so shown in Table 1 (Conparative Exanples 7 and 8).
i'n the golum headed " Conposition”

The results
The
10 in Table 1 are defined in
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'540 g/[err] quffed pul p was wrapped with a tissue paper and ﬁplded_intq a

10 x 10 cm sheet.

, $ecur ed

(acrylic plate) of a constant-tenperaturé

Thi s sheet 30 was.

pl aced on an al um num pl ate
.20 ni. of a’physiological saline solution was dropped thereonto s
was spr-ead uniformy over the entire sheet. Then the al umi num
sheet were covered. with a 12 x 12 cmsanple filmand the four \
by a vinyl fape. The prepared test piece was fixed to the wall
ter tank kept at [err] and, 2

ad .t hen

haurs~Fater, the changes i.n the wei ght was neasured. The neasurenent was

conducted 5
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[err] [err] [err] [err] [err] [err] [err] [err-]' [err] . Table 2 Sign
Meani ng A-1 Hi gh-density pol yet hyl ene, .Novat ek ER002 (M tsubishi Kasei
Kogyo) :A-2 - Li near | ow density polyethylene, Utzex 2021-NF 5 ' .
S.ki yu Kagaku) B-1 Cal ci um carbonate, average.particle '
, . "—"—--w—'":'. J
. = — s
) - ' : '
LY
ssal 2 Y ) N
g | &= a~—
ey +=
&g n
=
[]
| ¥ -
AL
2ol B
~~_t
£ o o t
QO e~
YE
(7
»n
[/
QO P
g A
et X e )
28 Tl « {
- 3 .
. +3 : .
g F
g 'go
ol L i |
) ol ! !
=
Slual & -
Slagl «»
vgg
|38 o
oleg] %
-]R sl =
alr o} =
s1°°| &~
[ 5 [ [
[~
1=
[+]
B
-
Q
£5
+=
o
OE I I ‘fn
© —~t ol
H O o
~ L~ -7 =
2| 2
S [*=] z;
-1
Q +
ot | ~
» ® o
o= =y =
[/} =t 1 L} :
=] ] '
% £
=] ~
Q
o K- 1"_,
gl
L)
o
i ot ] 1
ow
50
-~
. Q
\n.
o]

~
STdiiexe oATIeJediod



@
SI ze =

1.2 11,

3 Di atonaceous earth 10

) C'2sz\

hydr.oxyl -term nat ed poly-

Li quid pol ybu
Ni $seki
Ta\Le~1 “an
1 of thls in
case of the
during their
during use. E
et hyl ene resi
“flexibility i

Table 1 (continued)

Polybutene 20

' Moisture
"~ permeability

t adi ene,

form ng wa
xanple 2 i
n. lgs dif
S e(z.‘l dent.

Nema

Disposable diaper
formability and

use test

g/100
cm2'2hr

15

e Exanpl es

knoym paper

rk:pnd t hej di~apers, e\
o .

s & di aper & By usi

fegence frpmghBar at i
T [ o
g’e di ape s‘g)ﬁé‘o

r=i . E
~—t 0 O M
S . +© 00
-~ B Q <N
O~ (OB~ -+
St ot o ol
Q & wos
£ &

E™ SCwo
© 0 -
0o + -~ Q
7 L
a0 A o) &~
= [-IE-R
- o oo
n o 0= >
S Do

Five out of seven subjects

had a diaper rash like
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Exanpl es 3-7 were made by using a high-density poly- ethylene and varying
the proportions of the resin, filler and hydrocarbon polyner. The limt
bleﬁdina Rroportions of the respective three conmponents can be 5 deduced
YExanples. In Exanples 1 and 8-10, the filmworking conditions

1. t 0 change the thickness of the produced porous film In these
although an inprovenent of filmstrength is noted, both ;
erX|b|I|ty and noisture perneability apg reduced. 10 Thus, the allowable * .
limts of. filmthickness can be determ fromthese results. Exanﬁggg;&lj
and 12 are cases wherein talc and diatonmaceous earth were used as fil

It is seen that the filns obtained inpjhfsesexanpl es show properties equa

to those of the filmof 15 Exanple 1./t £xanples 2 and 13-18, porous

films were produced by using linear |owdensity polyethylene and di apers
were simlarly wade by using these 1iTnms. TT 1S noted tnat Ti1near

| ow-density pol yetsiignene is preferable to meghifagnsity pol yethylene in
flexibility and noisture 20 perneability of the film Cbnparat|ve Exanmpl e 7
is a

A-1l High-density polyethylene, Novatek ER002
(Mitsubishi Kasei Kogyo)
- A-2 Linear low-density polyethylene, Ultzex
2021-NF -
5 . : : (Mltsul Sekiyu Kagaku)
B-1 Calcigm carbonate, average particle
size = 1.2 U, treated with a fatty acid
B-2 Talc, MS talc (Japan Talc)
B-3 Diatomeceous'earth.
10 c-1 Wax-like hydrocerbon polymer prepared by

hydrogenating hydroxyl-terminated poly-
butadiene (Preparation l)

c-2 LlGﬂld hydrocarbon polymer prepared by
hydrocenatlng hydroxyl-terminated poly-
15 butadiene (Preparation 2)
c-3 - Liquid polybutadiene, Nisso PBG
(Nippon Soda)
Cc-4 Liquid polybutene, Nisseki Polybutene
HV-300

20 {(Nippon Sekiyu Kagaku)

From Table 1, an obvious difference is.seen in film
flexibility between Example 1 of this invention and
Comparative Examples 1-3. It is noted that in the case
of the comparative examples (known paper diapers},

25 troubles arise during their forming work and the diapers,
even if well formed, become torn during use. Example 2
is a diaper made by using a linear low-density poly-
ethylene resin. 1Its difference from Comparative Exampies
4-6 in film flexibility is evident. The diapers of



di sposabl e di aper nmade by using a comercially available back film Five of
t he seven subjects who used this diaper had diaper rash in two da
qupa(ative‘Exanple 8 is a diaper (baby pants) made from 25 co
avat | abl e wool flannel. In the use test thereof, two pieces of
avai | abl e di aper of ring-shaped bl eached cotton-cloth were used
In_all the use tests, 'the timng of changfng]the di apers was left to the
di scretion of the test subjects' 30 nothers. 'As is apparent fromthe
_féLéEB?ﬁg results, the disposable diaper according to this invention shows

excel | ent pracﬂgﬁélg%ishiﬁyware $Q§ef§§°5%‘iwﬁ E %@‘%"?ﬁ‘% rtgflvg%l  i's

I nvention can app 0 to a'sanita napki . € nti‘on is
utilized as a ethiriang amadkvaryingi ther piropsbitdonsaofa Yhequrasinubber is

i ncor por at ed | 85918 PahiOhglikBeheBLA Polgmelc RIRKiNGu ehlendiny cad of
the Iiquid or wax-I1ke hydraocarbon polynmér. The sanitary napkin i's shown in
Figs. 2 and 3.pr§9r§10ns of the respective three components can be

5 deduced from these Examples. In Examples 1 and 8-10,
the film working conditions were varied to change the
thickness of the produced porous film. In these examples,
although an improvement of film strength is noted, both
flexibility and moisture permeability are reduced.
Thus, the allowable limits of film thickness can be

determined from these results. Examples 11l and 12 are

10

cases wherein talc and diatomaceous earth were used as
filler. It is seen that the Films obtained in these
examples show properties equal to those of the film of
15 Example 1. In Examples 2 and 13-18, porous films were
produced by using linear low-density polyethylene and
diapers wére'similarly'made by using these films. It is
- noted that linear low-density polyethylene is preferable
. to high-density polyethylene in flexibility and moisture
20 permeability of the film;. Comparative'Example 7 is a
disposable-diaper'madé by'hsing a2 coémercialiy-available
back film. Five of the seven subjecés who used this
- diaper had diaper rash in two dajé' use. Comparative
Example 8 is a diaper (baby pants) made from
25 commercially available wool flannel. In the use test
thereof, two pieces of commercially‘available diaper of
ring-shaped bleached-cdttbn cloth were used therewith.
' In all the use tests, the timing of changing the diapers
was left to the discretion of the test subjects'’
30 mothers. . _.
As is apparent from the foregoing results, the
‘disposable diaper according to this invention shows
excellent practical utility.



I's a rough sketch of a cross section showi ng an enbodi nent of the sanitary
kin of ..the present 10 device. The napkin conprises (1) an absorbing
which is a lam nate consisting of a cotton-like pulp 13, a
{Jabsor bi ng paperl 4 and a rayon staple cotton 15, (2) a water-repellent
12 which is a porous filmprepared by nelt-nolding a conposition
conprising a 15 palyolefin resin, a filler i%] a liquid rubber and then
stretching the nol ded product, t he bottom sides and a part of the upper
surface of the absorbing |ayer being covered with the mater-repellentaﬂﬁﬁﬂ,/
12, and (3) a surface sheet 11 covering the whole. 20 Fig. 3is a
rough sketch of a cross section showi ng anot her enbodi nent of the sanitary
napki n of the present device. *The napkin conprises (1) the absorbing | ayer
which is a lamnate of the cotton-like pulp 13, the water-absorbing paper
14 and the rayon staple cotton, (2) the surface sheet 11 covering the upper

surface of the absor{igtabadbeddtakBlclda B RITHERY Y ShRRIEonl2 Whi ch

is the above-nentioned porous filmcovering
can apply also to a sanitary napkin. When tie invention

is utilized as a sanitary naokin, it is preférable that a
liquid fﬁbber is'ipcbrporaf@d into a.polyqlefin resin
5 for the baékiﬁg sheet, ins@ead 6} the liquid ér wax-like
hydrocarbon polymer. |
| The sanitary hapkin is shown in Figs. 2 and 3. Fig. 2
is a rough sketch of a cross section showing én' .
embodiment of the sanitary napkin of the present
10 deiice. The napkin comp:iées_(l) an absorbing layer
which is a laminate consisting of a cotton;like pulp
13, a water-absorbing paperl4 and a rayon staple cotton
15, (2) a water-répellent sheetjz;which is a porous film
prepared by melt-molding a composition comprising a
15 polyolefin rgéin; a filler and a liquid rubber and
then stréiching the moidéd product, the bottom, sides
and a part of the upper surface of the absorbing layer
being covered with the water-repellent sheat 12, and
(3) a surface sheetll covering the whole.
20 Fig. 3 is a rbugh sketch of a cross seétion showing
| another embodiment of the sanitary napkin of the present

device. The hapkin comprises (1) the absorbing layer



¢

the bottom sides and ends of the absorbing |ayer, the water- ent
sheet 12 bei ng bonded and fixed to the surface sheet 1l by ne a hot
el t .adhesi ve 16 on the inside of the ends of the surface sheet 1I. 10 .

The absorbing layer used in the present device generally contains a polyner
havi ng hi gh wat er-absorbi ng properties as méfg as the cotton-like pulp 3

t he wat er-absorbi ng paper 4, and the rayon staple cotton 5. The present
deSLaQMLgfcharacterized by the use of 15 a human secretion-inperneabl e,
vapor-perneable film nore concretely a porous film obtained by

mel t - nol di ng t he conposition conprising polyolefin re5|n f|IIer and liquid

rubber and suﬂf@&hﬁgst%é-%’{f&f Pofha aofFton-dike ﬂg‘ at 7% as the
bef or e ment | orRF SABATRIRS t“e%‘i'%%@? ‘he' Frd dap qﬁﬁﬁé"rter @ ' fhere
T DX et YO8 T Eeddd b o) WAL P el Sl o
product, the nind ibddHt thd Lay¥t Ratd S(3Y v méﬁ-séb%m@msﬂs@lé&
512.which is the abo&e-mentioned porous film covering
the bottom, sides and ends of the absorbing layer,
the water-repellent sheet 12 béing bonded ahd fixed to

the surface sheet]l by means of a hot melt adhesive

16 on the inside of the ends of the surface sheetl;.

10 The absorbing layer ﬁséd in the present device
generally contains a polymer having high water-absorbing
properties as well as the cotton-like pulp 3, the
water;absorbiﬁg paper 4, and the rayon staple cotton 5.

The ptesént device is characterized by the use of

15 a human secretion-impermeable, vapor-permeable film,

mo#e concretely a porous film obtained by melt-molding

the composition comprising polyolefin resin, filler and
liquid rubber and subjecting the molded product to
stretching treatment as the water-repellent sheet. As

20 the polyolefin resin and the filler, the before mentioned

embodiments can be used. As the liquid rubber,



5 resin, 28 to 200 parts by weight of the filler and 10 to 70 parts by )
wei ght of the liquid rubber; preferably the filmconprises from30 to 55%

-by_wela of resin, from35 to 55% by weight of the filler and from5 to

20% lgyy~ght. of the hydrocarbon polymer. In the 10 stret ching’ treatment
of th . the draw ratio is at |east 1. 2 in at |east one direction. The
por ou thus obtained has open pores an therefore, it has high .
, Vapor - perrfeabi lity and water pressure re5|§$§hce and is free of a _N/_
possibility of |eakage of the human secretion 15 therethrough. It IS = \J
préeferred that a large quantity of t he hunan secretion I's vaporized through
. the napkin surface not i.n cont with th por fil.m having a
‘water vapor treHERR J&8%Pe Ase ’adfé’d"r(ﬁ el(? ﬁ P?gy§ tpgieness o

| east 1000 (9/dRd 2 dqhid AYbutRS, erq@o\h ahe 24 pR28Q 6g/ Fi1gd h), is
used. If a filmhaving a water vapor transmssion rate of |ess than 1000 2

(g/m.24 h) isfuming propeptinsmend staength lofmkhes streticbsdi predpetin t he
napki n. Consequently 5@ J i M a0 by Wedghebe' BILCHITyb 8 ein .

5 resin, 28 to 200 parts by weight of the filler and 10 to
70 parts by weight of the liquid rubber; preferably
the film comprises from 30 to 55% by weight of resinm,
from 35 to 55% by weight of the filler and from 5 to
20% by weight of the hydrbcarbon polymer. In the

10 stretching treatment of the'film; the draw ratio is at

' least 1.2 in at least one direction. The porous film thus
obtained has open pores and, therefore, it has high
vapor-permeability and water pressure resistance and is
free of a possibility of leakage of the human secretion

15 therethrough. It is preferred that a large quantity of
the human secretion is_vapbrized through the napkin
surface not in contact with the body. A'pofous film
having a water vapor transmission rate (according to
ASTM E 26-66 (E) ) of at least 1000 (g/m?.24 h),

20 preferably at least 2000 (g/m2 24 h), is used. If a film
hav1ng a water vapor transmission rate of less than 1000
(g/m .24 h) is used, a large quantity of the human
secretion is kept_ln the napkin. Consequently, such a
film has a poor effect of reducing the stuffiness and

25 the significance of using a porous film as the water-

repellent sheet is, reduced.



25 t-he significance of using a porous filmas the water- repellent sheet
I's reduced. Exanple 19 5 kg of liquid hydroxyl-term nated pol ybut adi ene
(trade namne: Poly bd, R-45HT; a product of Idem tsu Sekiyu Kagaku KK.
addéd to 20 kg of a hlgh density 5 polyethylene resin [trade na-1'r
BRO02; a product of M tsubishi .Kasei KogygsKK. J and the mixture ,,,
in a anschel m xer. Then,. 25 kg of cal ciem carbonate (average\p el &
neier: 1.2 Ju, treated with a fatty acid) was added thereto and the
e 10“was further stirred. The resulting m xture was kneaded in a -~
Doubl e- Screw M xer DSM 65 (a product of N hon Sei ko-sho KK.) and
pel |l eti zed. Th@;,@g{pl 18l ggnere inflation-nol ded by neans, of a 15 40 [err]:
extruder to forma 70 [err] thick film The extrusion conditions were as

2852?“5 ‘cylinder sergeos! Uighid hydPorPl-kethinbead pdigohedneLakure:

_[trade name: Poly bd, R~45HT; a product of Idemitsu
Sekiyu Kagaku KK.] was added to 20 kg of a high-density

5 polyethylene resin ([trade name: Novatec BR002; a product

of Mitsubishi Kasei Kogyo KK.] and the mixture was
stirred in a Henschel mixer. Then,:ZS-kg of célcium
carbonate (average particle.diametgr: 1.2 p, treated
with a fatty acid) was added thereto and the whole
10 was further stirred.
The résulting mixtufe was kneaded in a Doublé—
Screw Mixer DSM-65 (a product of Nihon Seiko-sho KK.)
and pelletized.- '
The pellets were inflation-molded by means of a
15 40 ¢ extruder to form‘a 70 p thick film. The extrusion
conditions were as follows:
cylinder temperatures: 150-180-180°C
head, die temperature: 180°C |
take-off speed: 4m/min, biow-up ratio= 1.3,
20 - flat width = 300mm
. The resulting film was stretched monoaxially by

means of a roll stretching machine.



t ake-of f speed: 4mmn, blowup ratio= 1.3, 20

wi dth

S etchi ng nmachi rie.

flat

= 300nm The resulting fil mwas stretched nonoaxi ally by neans of a
The stretching conditions were as foll ows:

g-tenperature | QC draw ratio 2.2 stretching _
4.4mMmn. 5 Thus, ff|C|entIy whi t ened, porous film
ed. The porous film had beaut?D surfaces and was free of uneven:

A sanitary napkin as shown in Fig. 2 was prepared using th
d- porous filmas the water-repellent 10 sheet. Exanples

20 el 23 \J

Porous films were obtained in the same manner as in Exanple 19 except that
the stretching tenperature and draw rati o were as shown in Tabl e- 3.

Sanitary 15 neRéi Qﬁr&%&%ﬁ?@&@iﬁibﬁﬁ ﬁé?eobéafaﬂoﬁﬁﬁous filns as t he
wat er -repel | ent sheet.

10

15

20

25

stretching temperature: 100°C

draw ratio: 2.2 | .

stretching iate: 4.4m_/min.'_ |

'rhﬁs, a. sufficiently whitened, porous £i1lm was
obtained. The porous f£ilm had _beautif.ul surfaces and

was free of uneven stretching.

A sanitary napkin as shown in Fig. 2 was prepared

using the obtained porous film as the water-repellent

sheet.
23

Exa.mples 20 to 38 ' )

Porous films were obtained in the same manner as
in Example 19 except that the streﬁching temperature
and draw ratio were as shown in Table 3. Sanitary
napkins were prepared tising the obtained porous films
as the water-repellent sheet. .

Compa:a:ive. Examples 9 and 10

Porous films were prepared in the same manner as

in Example 19 except that the ]_._iquid rubber was not

used and the stretching temperature and draw ratio

were as shown in Table 3. Sanitary napkins were prepared

in the same manner as in Example 19 using the obtained
porous films as the water-repellent sheet.
Comparative Example 11

Sanitary napkins were prepared in the same manner

R |



Conpar aci ve Exanples 9 and 10 Porous filnms were prepared in the same manner
as. i nExanpl e 19 except that the liquid rubber was not 20 used and the
.Stretching’ tenperature and draw ratio were shown in Table 3. Sanitary
napki ns wereprepared in the sanme manner E?gn Exanpl e 19 using the
'obtakned porous filnms as the wat er -repel Len{ sheet. Conparative Exanple 11
25~ Sanitary napkins were prepared in the same manner as | NExmaf
-197Using a sheet conprising a | afinate of a paper and pol yet hyl ene §
(pol y-lam water-repellent paper") as the wat er -repel | ent sheet.
t hi ckness, water _vapor. transm ssion rate and 5 fl exibil] of the f
obt ai ned i nasximFrazpie 19 Bsing acsheatasorPrising 193-‘{

measured to obtain the results shown in Table : Unllke t he conviftlonal

sani tary napkpaBer:andspelysthviens iin TRP*ye%ﬁﬂﬁ RYSEETERS

advant ages 10 that a part of the hu secretion is vaporized out through
t he mater-rBﬁB?Fehta§h§QF HpqﬁREQﬁéga n 'é&ﬁ? t.

Film thickness, water vapor transmission rate and

5 flexibility of the films obtained in Examples 19 to 23 and
Comparative Examples 9 to 1l were meaéured'to obtain the

results shown in Table 3.

Unlike the conventional sanitary napkins, the
sanitary napkins of the pfeéent device have advantages
10 that'a'part.of the human secretion is vaporized out
through the Vater-reéellent sheét of the napkin, since'
the human secretion-impermeable, vapor-permeable porous
film is used as.the watet-repellent sheet and.'
therefore, the uéers-do not feel stuffy or unpleasant
'LSGnring ﬁhé uée. Further, troublés such as a rash

and inélammation due to the stuffiness are reduced.



vapor - per neabl e porous filmis used as the

t he human secretion-i nperneabl e,
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“[err] * c L MS * CLAI'MS 1, An &bse%beﬁ{——aﬁ-rd—e—cmrprlsmg-

2

"an integral assenbly of a |iquid-i.nperneabl e bac so4r bent
medi um pl aced thereon and a |iquid- per neabl e sh lgj jﬂlkﬂ! gbsor bent
i urfy ble,

medi url * wherein the 5 backing sheet. is a porous, i
Jmperneabl e fidiRiof.ai ned by m xing 100 parS@by wei ght of a pl fot/e
resPn 28 -to Z'dé'g-p'a'rts by wei ght of filler-particles and 10 t Harts by
wekght of a liquid or wax-I1tke hydrocarbon polymer or a liquid 10 rubber,
qoJding the mxture to forma filmand then stretching said filmby at

least 1..2 tings its A i Hh&erbehitTensinléd oMpriadsig aie Snté@e#l di rection

to formfl ne pores inthe film 2. An absorbent article according to
Caiml, 15 adedwembily sef da polgul dfinperssiablies adligle dstnset y o0l y-
et hyl ene. 3. An absorbent article according to Claim 2,

absorbent medium placed thereon and a liquid-pérmeable
sheet overlying said absorbent medium, wherein the

5 backing sheet is a'pq:ous, vapor-pefmeable, liquid-.
impermeable film obtained bj mixing 100 parts by weiéht
of a polyolefin resin, 28 to 200 parts By.weight of
fiiler particles and 10 to 7b paftslby weight of a
liquid or wax-like hydrocarbon polymef or aliiquid

10 'rubbér, molding the mixture to form a film and then
stretching said film by at least 1.2 times ité original
dimension in at lgaét one surface direction to form

fine pores in the film.

2; An absorbent article according to Claim 1,
15 Qherein said polyolefin resin is a high-density poly-

ethylene.

3. An absorbent article according to Claim 2,
wherein said polyolefin resin is a linear low-density

polyethylene resin. -

20 4. An absorben£ article according to any_preceding
claim in which said film éomprises from 30 to 55% by
weiéht of said resin, from 35 to 55% by weight of said
filler and from § to.ZO% by weighﬁ éf said hydrocarbon

polyﬁer.



wherein-said polyolefin resinis a linear |owdensity polyethyl ene resin.
20 4, An absorbent article according t@—ﬁ'rry—préfe‘d’l‘ng—(%ai_m I n which

.sai d fiIV‘ prises from30 to 55% by weight o m 35 to 55%
by .wei g sai d filler and from5 to 20% by mg‘w ‘l&s‘“ ami rocar bon

polynerl : An absorbent article accordi *m% i*n which said
JdJilmeco s about 40% by wei ght of said resin, about 50% by Wwei ght of »

said f|IIer and about 10% by wei ght of ,d hydrocarbon pol ymer. -5 6.
An absorbent article according to d ai in which the polyolefin resin is\J

| ow-density gol yet hxhegssepb@heha%aéufeya oyl g{%g:e’Cl & Ny dipcar bon

pol ymer is pol ybutadi ene,--pol ybutene, or a satur r oxy- substltuted

hydr ocar bon pgk¥AeEa @Rt aamﬁdcampwgsg ab@ut Yo w%amrwysé m nat ed
l'i quid pol ybut adi ene having from1l.5 to Suh roxyl groups per nolecule, the

%d(r) ggar bon pekyAEr abBautngod Byn‘ae&gmsem%amal Feqlir wcgh;bcmtfrom 400 to

10% by weight of said hydrocarbon polymer.

5 6. An absorbent érticle'aceording.to Claim 1. in

which the polyolefln resin is low-density polyethylene
or hlgh density polyethylene, the hydrocarbon polymer
is .polybutadiene, polybutene, or a saturated hydroxy--
substituted hydrocarbon polymer obtained by hydro- |

'10 'genating a hydro#y-terminated liqﬁid polybutadiene
having from 1.5 to 5 hydroxyl groups per molecule,
the hydrocapbon polymer having a number average molecular

weight of from 400 to 48,000.

7. An absorbent article according to Claim 6 in
15 which the film is stretched from 1.2 to 4.0 times its

original dimension in at least one surface direction.

8. An absorbent article aocording to Claim 6 or
7 in which said filler particles have .a particle size

in the range of from 1 to 5 microns.

20 9., — ;An absorbent article according to Claim 6 7

or 8 in wh1ch said film has a basis welght of from 20

to 50 g/m .




> ' :
£7. ~ An. absorbent  article according to Clalm&6_ | f
strethched from,1.2 to 4.0 tines its original dinmension in at Te

surﬁlee di rection. 8. An absor bent a@ Jﬂ'ﬂﬁ m}l or 7in
‘whi h said fi'ller-particles have-a pafti m”m”mlgf foml to
5 mcrons. 20 9. - ‘An absor-bent ‘arttcte accorcﬁ ng th Gaim6, 7 or 8 in
which said filmhas a basis weight of from20 to 50 g/n2 10. An

ab&T bent article accordi ng toCaim1 which is a disposabl e nappy. 11.
A*vabsor bent. arti alea accandiab@ordeataia®cicMei 6Bcbsdangabbt ewlﬁ.owehhlch

is a dlsposable nappy -

11. An absorbent article according to Claim 1 which

is a sanitary towel. ' -




