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SPECIFICATION
ABSORBENT ARTICLE
TECHNICAL FIELD

This invention.relates to ébsorbent articles
using a.moisture permeable sheet, such as dispbsable
diapers. More particularly, it relates to an absorbent
artiéle which undergoes little bleeding of a softening
~agent used as a component of.an adhesive agent and/or a
compouna with which a crystalline polyolefin is
miscib;e and in which said crystalline polyolefin will
dissolve at or above the melting point of said
crystalline polyolefin but which will phase_separaté
beiow the melting-pﬁint'of said érystalline polyolefin.
The‘bleeding of the softening égent and/or the compound
. causes the adhesive agent coated area of the moisture
permeable sheet to be transparent (this phenomenon will

hereinafter be referred to as bleed-through). |

BACKGROUND ART

Absorbent articles are generally fabricated
from a liquid permeable sheet (topsheet), a liqﬁid
impermeable sheet (back.shéet)'and an absorbent membef
interposed the topsheet and the- back sheet, the three

.-elements being adhered together with an adhesive agent

at prescribed potions of the three elements.

.Among the absorbent articles, disposable diap-
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ers usé'a,liduid impermeable sheet enddwed with mois-
ture permeability so as to prevent stuffiness and a
diaper rash. On the.othef hand, adhesive agents
predominantly used for adhesion of the liqdid
impermeable back_Sheet usually contains-ah increased
amount of a softening agent in'ordef to improve initial
adhesion and coating'properties,

However, when such aﬁ adhesive ajent“is applied‘
to the moisture permeable sheef, the SOftening'égénﬁ
migrates into the sheet (bleed-through) causing varioﬁs
prbblems, such as stickiness on the surface of the
moisture perméable sheet, adverse influences on perfor;
mance characteristics of the absorbent articles such as
-diabers; blocking of the absorbent articles when
stacked for storage,. and change- of 'adhesion
characteristics of the adhesive agent with time due to
the change in composition. |

Further, the'above-mentioned moisture permeable
sheet contains a softéner for manifestation of moisture
permeability and softness. Applicafion of the adhesive
agent.having an-inéreésed amount of the sofﬁening agent
to.such a moisture permeable sheet containing the

.softener leads to acceleration of the above-mentioned
bleed-through.

In order to overcome these problems, Japanese



&
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Patent Application Laid-opens 4-77591 and 4-84960
propose éﬁhesive agents applicabie to the moisture
permeable sheet. |
The.adhesive agenﬁ disclosed in the above-

mentioned Japanese Patent Application Laid-opeﬁ 4-77591
is a hot melt adhesive agent cbmprising, as main com-
ponents, an ce¢-olefin resin and a stYrene-ethylene—
prdpylene-styrene block copoiymer and further contain-
ing a tackifier and a plaéticizing oil. Aécording to
the above Laid-open application, when the adhesive
agent is used for adhering a moisture permeable sheet
and nonwoven'fabric, no bleed4through of 1ow-mpleculaf

weight components occurs, and the tack is lost to show

- no stickiness on cooling to solidify.

However, the above Laid-open appiicétion
specifies.neither-moisturé permeability of the méisture
permeable sheet nof the bleeding properties on the areé
to which the adhesive agent has been applied.  Another
problem associated with this adhesive agent is that in

using a moisture permeable sheet comprising a

lcrYstalline polyolefin and a softener, the softener

contained in the sheet tends to migrate to make the
sheet transparent.
The adhesive agent disclosed in the above-

mentioned Japanese Patent Application Laid-open 4-84960
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comprises a.styrene block polymer, a tackifier, and a
softeniné agent,; in which the activation energy of the
styrene segments and the rubber segmehts is speéified;
The above Laid-open application aiso refers to an
‘absorbent article hardly suffering-ftom bleed—through,
which can bg obtained by adher;ng.a*moisture-éeimeable
sheet having a_specific moistii: permeabilitj'with-the
above adhesive agent.. | ' - S

Howeﬁer, ﬁhe-above Laia-opeh application
provides no specific range of-férmulation of the
adhesive agent. The adhesive.agent_alsp involves the
above—described disadvantage occurring in applicatioh
.to a moisture permeable sheet compriéing a cryStalline
poi&olefin and a SOftener.

DISCLOSURE OF THE.INVENTION

Accordingly, an object of.the-presént invention
is to provide an absorbent article comprising a mois-
ture pe#meable sheet which exhibits-excelient moisture

- permeability, suitability to éoating_with an adhesive

agent, and high ini£1a1 adhesion with the adhesive
agent. _

Another object of the p:ésent inventioh is to

provide an absorbent article which undergoes little

bleed-through of a softening agent'cbntained in the

adhesive'agent or a softener contained in a moisture
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-permeable sheet, and can therefdre avoid various
disadVanteges resultihg from the bleed-through 6f.the
softeﬁing agent or softener, such as stickiness on the
surface of the moisture permeable sheet, impairment of
appearance,,deterioration in various performance
characteristics.

Still.another object of the present invention
is to_provide an absorbeni article which. undergoes
little blocking of the ebsorbent articles such as
diapers when stacked for storage, and deterioration of
adhesion due to change of the composition ef the
adhesive agent with time.

In ofder to solve the above-mentioned problems,
the present inventors have conducted extensive investi-
gations and, as a result, found'thét the above object
of the present invention can be accomplished by an’
absorbent article'haviﬁg a moisture permeable sheet
which is specified by its main components, moisture
permeability, and reduction in feflectance on the afea
coated with an adhesive ageht.

. The present invention has been completed based
on this finding. The. present invention provides an
absorbent article having a moisture (water vapor)
permeable sheet coated with an adhesive agent,

characterized in that the moisture permeable sheet is a
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porous sheet obtainable by prepafing, by melt'blen&ing,
a melt blénded solution comprisinb, as main components,
a cfystalline_polyolefin and a'compéund*with=which'said
crystalline polyolefin is miscibléﬂaﬁd iﬁ which said
crystalline polyolefin will dissolve at or above the
melting point of said crystalline pdlyolefin"but'which
will phase'sgparate below the’melting point.of said
crystalline polyolefin,'mblding said ‘meit blended
solution into a sheet, and stretching said sheet at
least in one direction to form micropores; and- |
sgid-méiSture permeable shéet'héS”a moisture
permeability falling within the:rangé-of O.S'tog4'g/10d
"em2:h, a tensile load at 3% elbngation in:the trans-
Verée direction of said sheet félling within the range
of 100 td 300 g/cm, a bulk_softngsé'of 55 g or less, a
break strength of 250 g/cm or more, and a reduction in
reflectance on the area coated with said adhesive
agent, after preserved at 50 °C for 'l day, of 20% or
less. | _
" BRIEF DESCRIPTION OF THE DRAWINGS
Figs. l(a) and 1(b) séhemé;ically-show fhe
sampling positions and the dimension of"tést pieces for
measurement of tensile load at 3% elongation;
Figs. 2(a), sz):and 2(c) schematically show

the manner of preparing a test piece for measurement of
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"bulk softness;

Fig. 3 illustrates the principle of measurement
of bleed-through;

Fig. 4 is a perspective view of a disposable
diaper, a'preferred émbodiment of the presept inven-
tion, seen from the front side (stomach side); and

-Fig. 5 is a Viewlin which the disposable diaper
of Fig. 4 is laid flat.

BEST MODE FOR'CARRYING_OUT THEIINVENTION

The absorbent article according to the present
invention will be described_below in detgil.

The moisture permeable sheet used in the ab-
‘sorbent article of the present inventioﬁ comprises
specific components and exhibits a specific moisture
permeability, a specific tensile load at 3% elongation
in the transverse direction, a specific bulk softness,
a specific break strength, and a specific reduction in
reflectance. | |

The specific components which can be used as
the main_components are a crystalline polyolefin and a
compound with which_Said'crystalline_polyolefin is
miscible and in which said crystalline polyolefin will
dissolve at or above the melting point of said crystal-
line polyolefin but which will phase sepaiate belowlthe

melting point of said crystalline polyolefin (herei-
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nafter referred to as softener A).
*The'mOisture'permeable'sheet mainly comprising
the crystalline polyolefin and the_softéner A and

having a_moisture'permeability'falling within a

' specific range hereinafter described has sufficient

strength while retaining_moiSturﬁ'permeability. " When

'uSéd, for example, as a back s- et of a disposable

diaper, the moisture permeable sheet;makes the

fastehing'tape'directly attaéhed‘thereon or detached

| theiefrom.

The moisture permeable sheet may .consist of the

above-mentioned main components. However, it may

further contain'additives employed in general mdisture

'péfmeable'sheets. This'being the case, the main

corronents are preferably present in a proportion from

80 to 100% by weight based on the moisture permeable

" sheet.

The crystalline polyolefin which can be used in

' the present invention includes a polypropylene, specif-

ically a propylene homopolymer, a propyiene-other
olefin copolymer, a blend of a polypropylene and a
'prbpjlene-other olefin copolymeriza blend of a polypro-
pylene and a polyethylene, and a blend of a propylene?
other”oiefin"¢0polymer and a polyethylene.

 The crystalline propylene polymers preferably
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include those having an isotactic pendant content (P)
and a melilflow rate (MFR) sétisfying the relationship:
1.00 > P > 0.015 log MFﬁ + 0.955.

| The term "isotactic pendant content (P)" as
used herein denotes an indication for crystalline
properties of a polypropylene. The MFR is preferably
in the range of from 0.03 to 2.0 g/10 min.

The softener A is ndt particularly limited as
far as it is a compound with which said crystalline
pplyoléfin is miscible and in which said crystalline
polyolefin will dissolve at or above the‘melting point
of said crystalline pblyblefin but which will phase
separate below the melting point of said crystalline
poi&olefin. Examples of the suitable softeners A are
mineral oils, synthetic 1lubricating oils, dioctyl

-phthalate, diethyl phthalate, triethylene glycol,
dibutyl phthalate, and other estgrs betﬁeeh an alkyl
alcohol and a polybasic carboxylic acid, e.g.,'phthalid
acid, trimellitic acid, py;omellitic acid and/or a
fatty acid. |

The moisture permeable sheet of the present
ihventiﬁn has a moisture permeability of from 0.5 to 4
g/100 cm?-h, preférably from 1.0 to 2.5 g/100 cm?-h.
ihe moisture permeability assures prevention of stuffi-

ness while maintaining leakproofness.
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-The moisture permeable sheet has a'tensile-load
at 3% elbngation of from 100 to 300 g/cm, preferébly
from 100 ﬁo 200 g/cﬁ; in the tran‘sver#e-direction.j If
the tensile load is less than iqd g/cm, when a tensile
load is imposed on a fastening tape adhered.tp the back
sheet, the back sheet is toé strefchable for the fas-
tening tape to follow the stretch of the back sheet,
and the fastening tape woul& be detached oz broken.at_
the stretched portion. If the tensile load exceeds 300
g/cm, the back sheet does.not stretch sufficiently for
fdllowing the Wéaref's-moﬁement, and the diaper gives
an unpleasant feeling. ‘The transverse direction aS
used herein is a direction to which the longitudinal
'difection of the absorbentférticle-is perpendicular
when the moisture permeable sheet is asseﬁbled into the
absorbent article. The transverse direction'of the
moisture permeable sheet may bé the direction same as
or different from the cross-sectional direction
(perpendipular to the machine direction) during the
‘'manufacture thereof.

The moisture permeable sheet of the present
invention has a bulk softness of 55 g or less, prefer-
ably 45 g or less, stilluprefefably f:om 30 to 40 g.
If the bulk softness exceeds 55 g, the back sheet has

poor softness, and the diaper feels stiff and uncom-

10
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fortable.

The moisture permeable sheet of the present
invention has a break strength of 250 g/cm or greater,
preferably from 300 to 1000 g/cm. If the break
strength is less than 250 g/cm, the back sheet would be
broken in detachment of a fastening tape. .

The above physical properties are measured in
'fhe manner .described below.

1. Tensile load of back sheet at 3% elongation
(1) Measuring apparatus

Tensilon universal testing apparatus, tensile
test mode (supplied by Orientec Co., Ltd.)
(2) Test Pieces .. | |

As illustrated in Fig. 1l(a), test pieces are
taken from five positions of the diaper. (At this
timé, in cases where adhesive agents or absorbent
'papgrs cling to the back sheet, they should be removed
by an organic solvent such as toluene to such an extent
that the back sheet may not be affected adversely.) As
illustrated in Fig. 1l(b), the size of each test piece.
is 10 mm x (25 mm + 50 mm + 25 mm).

(35 Measurement cpnditions
i) Measuring environment: Temperature 20 °C
Humidity 65% RH

ii) Tensile conditions: Distance between chucks;

11
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50 mm
Rate of elongation; 300
mm/min
(4) Méasurement.results
The tensile strength of each'tést.piece at 3%
elongatioﬁ (when the distance between chucis of 50 mm -
is increased to 51.5 mm) is measured. The :an value
of the values measured for five test pieces is calcu-
lated.
2. Bulk softness of back sheet
(1) Measuring apparatus
| Tensilon universal testing apparatus, compres-
- sion test mode (supplied by Orientec Co., Ltd.)
(2) " Test Pieces | |
| i) Test pieces are taken from the.same.posih
tions as in the samplin§ for the measurement of the
tensile load of the back sheet at 3% elongation in .
item 1 (The test pieces were taken in the transverse
direction of the moisture permeable sheet.). The size
of the test pieces is 30 x 150 mm. |
ii) Specimen: As illustrated in Fig. 2(a),
“each test piece is formed into a cylinder.g having a

diameter of 45 mm and a height of 30 mm in such a

ménner that the outer side of the cylinder corresponds

to the outer surface of the back sheet. The upper and

12
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lower ends of the overlapped portion are fixed by using
a stapler. Thereafter, a ring b made of polyvinyl
chloride shown in Fig. 2(b) is fitted to the lower
poftiqn of the éylinder_g. In this manner, a specimen
c shown in Fig. 2(c) is obtained. | |
(3) Measurement conditions |
i) Measuring environment: -Temperature 20 °C
Humidity 6§% RH
ii) Comﬁreésing conditions: Rate of compression;
'_ 10 mm/min
(Compression is conductéd_in ‘the direction
along the height.of .the célinder, which
correspoﬁds tb the transverse direcfion. of
the moisture permeable sheet.)
(4) Measurement results
The maximum strength of each test piece is
measured when the test piece is compressed by 20 mm.
The mean value of the valueé méasured for five test
pieces is calculated énd taken as the bulk softness.
3. Bréak strength of baék sheet
_ihe test is carried out in the same manner as
that ih the measurement of the tensile load of the back

sheet at 3% elongatioh in item 1. The load at the

time of breakage is measured and taken as the break

strength (The break strength is measured in the‘trans-

13
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verse.direction'of_tﬁe permeable sheet.).

fhe moisture permeable sheet of the-present

invention has a reduction inirefleotance of 20% or
less, preferably from 0 to 15%, on the area coated w1th
- an adhesive agent, after preserved at 50 °C for 1 day.

While the method of measuring the_reflectance will be
explained later, the termf"reduction'in“reflectanoe“ as
used herein means a percent reduction in reflectance

calculated from equation:

Reduction in reflectance (%) = .
| 100 - [(reflectance after preserved at 50 °C

" for 1 day)/(initial reflectance)] x 100

If an adhesive agentecoated”area'of the
moisture permeable sheet“shows a reduction in reflec-
tance exceeding 20%} this indicates that the area has
obviously been made'transparent due to bleed-through of.
the adhesive agent, suffering from deterioration'of
- appearance, stickiness to touch; and reduction in
adhesion. | | | _' |

. The moisture permeable sheet used in the pres-_
~ent invention is a porous sheet obtainablenby the
following manner using the above-mentioned main

components.

14
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The crystalline polyolefin and the softener A
are melt-blended to form a melt blended solution. The
melt blended solution is molded into a sheet, and the
resulting.sheet is stretched at least one direction to
form micropores.

The mixing ratio of the crystalline polyolefin
and the softener A is preferably from 30 to 80 by
weight of crystaliine polyolefin and from 20 to 70 by
weight'of the softener A.

The édhesive aéent which can be used for adhe-
sion of thé moisture permeable sheet preferably in-
cludes those comprising é base polymer, a tackifier
which is solid at room gemperatﬁre, and a component
which is liquid at room temperature (hereinafter re?
ferred to as a softening.agent). |

Suitabie softeniﬁg agents include Ehose having
a softening point of 10 *C or lower and having an
average molecular weight of 200 to 700, including
process o0il, mineral oil, various plasticizers,
polybutene, and liqﬁid adhesive resins. Spgcific
examples of theée softening agents include paraffin
oils, é.g.‘, "Shellflex" (a product of Shell Chemical),

"PWI0" (a product of Idemitsu Petrochemical Co., Ltd.),
and ester oils, e.g., tetraoctyl pyromellitate, didode-

cyl phthalate, and.-trioctyl trimellitate.

15
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The coﬁtent of the softening agent in the
adhesive agent is preferably 20% by weight or lower,
preferably from'o'up to 14% by weight. If the content
of the softening agent exceeds 20% by weight, bleed-

' through tends to become éonspicuous. _

Examples of suitable base polyr=rs of the
adhesive agent include natural rubber; isor::ne rubber;
styrene rubbers, e.g., styrene-bUtadieng-rubber, a
styréne-butadiene-styrene block”éépolymer‘(SBS), a
styrene-isoprene-styrene block copolymer (SIS), a '
styrene-ethylene-butylene-styrene block. copolymer
(SEBS), and a styrene-ethylene-propylené—styrgne-bloék
copolymer (SEPS); and olefin polymers, e;g.,:aﬁorphous
poly-e-olefins (APAO) and an ethylene-vinyl acetate

" copolymer (EVA).

The tackifiers which are solid'at'rooh tempera-
ture include C5 petroleum resins, C9-petrqleum-tgsins,
dicylopentadiene petroleum resins, rosin petroieum
reSins,“polyterpene.resins, and. terpene phenol resins,
specifically hydrogenated térpene'resins such as '
'Clearoﬁ“ﬂ(a product of Yasuhara Kagaku K.K.) and
‘hydrogenated aromatic petroleum resins such as "Alcon"
(a © :duct of Arakawa Chemical K.K.). |

-The amount of the tackifier to be used should

bé sclected appropriately'depending on the content of

16
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the softening agent. That is, where the content of the
softening agent is 20% by weight or 1less baséd on the
total adhesive agent, the amount of the tackifiér is
.not limited and usually selected from the range of from
30 té 70% by weight based on the total adhesive agent.
Alternatively, it is possible to use the.softening
agent in a proportion of more than 20% by weight up to
30% by weight based on the total adhesiveﬂaéent. In
this case, the tackifier is used in an amount of 30% by
lweight or less, preferably 10% by weight or less, still
‘preferably from 5 to 1d% by weight, based on the total
adhesive agent. . | .

In case where the content of the tackifier and
the softening agent exceed 10% by weight and 20% by
weight, respectively, the adhesive agent tends to make
the moisture permeable sheet trénsparent and to reduce
its adhesive.strength.

While adhesive égents satisfying the above-
mentioned cohditions of formulation and components are
saﬁisfactorily usable,'ﬁhose having a melt vis;oSity
at 180 ‘C of 10000 cps or less, particularly from 1000
ﬁo 8000 cps are preferred. Adhesive agents whose melt

viscosity exceeds 10000 cps tend to have reduced

coating properties, causing unevenness of coating or

drips.

17
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The adhesive agent preferably contains 5% by
weight or less, preferably from 0.5'to.3% by'weight, of
inorganic fillers'based on the total adhesive agent
thereby redncingythe reduction in reflectance by about

5%, That is, addition of inorganic'fillers to the
adhesive agent wh1ch causes a reductlon in reflectance
'of, for example, 25% reduces the reduction to 20%.
However, the adhesive agent having an inorganlc filler'
content of more than 5% becomes whiter than the
moisture permeable sheet and glves a dlstingulshable
pattern of appllcation when applled to the m01sture
permeable sheet, making the appearance poor. Moreover.
'such an adhesive agent somet1mes has reduced adhe51ve
strength.

Suitable inorganic fillers include titanium
oxide, zinc white, silica, calcium carbonate, aluminum
hydroxide, barium sulfate, starch, and talc.

The adhesive agents satiSfying'the above-de-
scribed preferred conditions of formulation and compon-
ents are Satisfactorily applicable to the moisture
permeable sheet ma1n1y comprising a polypropylene and
-the ‘softener A. They are espec1ally preferred in the
present invention, for they suffer from no reduction in
adhesive strength due to bleed-through'of the softener

A and does not make the moisture permeable sheet

18
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'transparent.

The adhesive agent may further contain an
antioxidaht, such as "Irganox 1010" (a product of
Ciba-Geigy Ltd.), "Irganox 1076" (a product of
Ciba-Geigy Ltd.) or "Sumilizer GM” (a pfoduct:of
Sumitomo'Chemical Co., Ltd.). The antioxidant is
preferably added in an amount of 1 to 3 parts by weight

~per 100 parts by weight of the base polymer.

The bleed-through canhbe evaluated by measuring
the degree of transparency of the adhesive agent-coated
area of the moisture permeable sheet gfter preserved
at 50 ‘C fdr 1 day. If the adhesive agent applied to
the moisture permeable sheet bleeds during storage,
thé softener A and/or-the softening agent bleed out
(migrate) to the surface of the moisture permeable
sheet, and the sheet becomes transpafeht as if frosted
glass becomes light transmitting upon being wetted with
&ater,_having an object on the other side seen through.

The degree of transparency can be determined
-quantitafively, for examplé, as in a manner shown in
Fig. 3._ The moisture permeable Sheet 33 coated with
- the adhesive agent is placed on a black plate 34, and a

transparent glass plate 35 is put thereon. The top

surface of the sheet 33 is irradiated with blue light

having a wavelength of 459 nm, and the reflectance is

19
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measured.

Aécording to this'meaSuring method, if the
degree of bleed-through is high, that is the amount of
the softener A and/or the softening agent which bleed
out (migrate) to the surface_of=the_sheet.33 is large,
the blue ihcident light is transmitted throﬁgh the
sheet 33 and absorbed into the black plate 34 so tiat
the reflectance of the sheét 33 is reduced. 1If the

- degree of bleed-through is low, that is the amount of
the softener A and/br the softening agent which bleed
~out (migrate) to the sutface 6f:the“sheets i# small,
the blue incidéntllight hardlj passes thrgugﬁ‘the sheet
33 ‘and hardly reaches the black plate 34 and is
reflected on the'surface of the_sheet 33 at a high
reflectance. _ |

In other words, if the reflectance measured
after preserved at 50 °‘C for 1 day is_considérably
lower than the initial reflectance, this indicétés that
considerable bleed-through has ocgurred during the
storage; |

The absorbent articles according to the present
invention preferably include disposable diapers and
sanitary napkins, which comprises a liquid permeable
topsheet, an absorbent member capable of absorbing and

retaining a body fluid, and a liquid'impermeable back

20
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sheet, the back sheet comprising the moisturé permeable
sheet of the present invention and being adhered to the
other elements with the above-mentioned adhesive agent.
Conventional techniques or knowledge with respect to
materials of the topéheet and the absorbent member, the
structure of each element, the whole structure, and the
like can be applied to the absorbent articles of the
present invention with no particular limitation.

A disposable diaper which is a preferred em-
bodiment of the present invention is illustrated below
by referring to Figs. 4 and 5. .

A diaper 1 as shoﬁn in Figs. 4 aga 5, which is
a preferred embodiment of the absorbent article of the
preéent invention, comprises a topsheet 2.compri§ing a
liquid permeable sheét, a liguid impermeable back sheet
comprising the above-described moisture permeable
sheet, and an absorbent member 4 interposed'between_the
topsheet - 2 and the back sheet 3. These three elements
are adhered together with the adhesive agent applied to
presc;ibed portions, specificaily almost all the
éontact area between the topsheet 2 and the absorbent

member 4 and almost all.the,contact area between the

back sheet 3 and the absorbent member 4. A

reinforcement tape (sometimes referred to as a target

tape) usually used in'disposable diapers is not

21
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provided}'
‘ I; greater detail, as shown in Figs.'4-and 5,

# the absorbent member'4 has a hourglass shape with'its
middle part correspdhding to the crotch narrowed. The
tdpshéet 2 and the back sheet 3 also have their”middle
part nafrowed in agreement with the shape of the ab-
.sprbent member.45 'The absorbent member 4 iﬂ'suppdrted
by the topsheet 2 and the back sheet 3: Elastic
'stretching members 7 are provided at a front waist part
5, a rear waist part 5', and leg parts 6 so that the
diaper 1 may fit the body of a wearer. | |

- The materials ahd structures of the topshéet 2;
the absorbent member 4;_ahd thé'whble structure of the
diéper are the saﬁe as in conventional disposable
diapers. o

The disposable diapeill has :fasteﬁing tapes
10. A peel strength required to peel the fastening
tape 10 from the back sheet 3.(the'moisture'permeéble
Sheet of the present inventioh) at 180° is 400 g/cm or
less, the peel.strengtﬁ at 180"being measured after
the fasﬁening tape 10 and the back sheet 3 are adhéred
together and allowed to stand at 40 °C and 80 % RH for
24 hours, and a timé required until the'fastening tape
10 and.the back sheet 3 are peeled from e:ich other

under a load of 500g of 10 minutes or longer.

22
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Therefore, it may be attached onto and detached from
any desired posifion on the surface side of the back
sheet 3. |

The present invention will now be illustrated
in greater de;ail with refe;ence to Examples, but it
should be understood that the present invention is not
deemed to bellimited thereto.

EXAMPLES 1 TO 9

The base polymer, tackifier, softening agent,
inorganic filler, and antioxidant shown in Table 1
below were compounded according to the formulation
shown in Table 1 and melt-blended at about 180 ‘C for
40 minutes to obtain an adhesive agent. fhe melt
viecosity of the adhesive agent was measured by the
method described below. The results obtained are shown
in Table 1. |
Measurement of Melt Viscosity:

fhe adhesive agent waerept at 180 °C, and the
melt viscosity was measnred with a Brookfield viscome-
ter, manufactured by Tokyo Keiki K.K.

The adhesive agent kept at 180 °C was applied
to the entire surface of the release papei to a

thickness of 305 p by hot-melt coating, and the
adhesive layer was transferred onto a moisture

permeable sheet comprising a polypropylene, a
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propylene-ethylene blockICOpélyme:, and a'sofﬁéher'and
having a ﬁoisture permeability of 1.4 9/100 cﬁz-h. The
reflectance of the shéet was measured-immediately after

~the transfer coating and after the adhesive-coated
sheet was'aliowéd to stand at 50 °C for 1 day to obtain
a reduction in_feflectance. Fufther,'adhesiOn
performance of the adhesive agentzwas eﬁaluatea in
accordance with-the testin§ method described below.
The results obtained are shown in Table 2.

The moiSturelpermeable sheet used here was
ptepéred as follows. Pellets 6f é.rééin composition
coﬁpriéing a polthopylene;:a softener and, if desired,
various additives were melt-blended in a twin-screw
extruder and blown into a f£ilm usiﬁg an ai£'COoling
type inflatioh'moldingImaéhine; The'blowﬁ film was
1.5~-fold stretched in thé.machine direction bf means qf
a roll stretching machine. o

The polypropylene used was a dry blend of.70

' pafts by'weight of a pdlyp:opylene'WT6048 (a'pfoduct of
Chisso Sekiyu Kagaku K.K.) and 30 parts by weight of a
B propylene-ethylene block copolymer WT6052 (a product of
Chisso.Sekiyu'Kagaku K.K.). The softener uéed was
liquid paraffin PW90 (a produét of idemitsd Petrochémi-
cal Co., Ltd.). The weight ratio of the polypropylene

to the softener was 7:3. The resulting moisture perme-

24



WO 95/27516 : PCT/IP95/00622

~able sheet had a thickness of about 40 . .The moisture
permeable sheet has a tensile load of at 3% elongation
in the transverse direction of 144 g/cm, a bulk soft-
ness ef 15 g, ahd a break strength - of  607 g/cm.
Evaluation of Adhesion Performance:

The adhesive agent at_180 ‘C was applied to the
moisture permeable sheet by means of a spiral spray to
a coverage of 15 g/m2 and a coating width of 13 mm.
Nonweven.fabric commonly used as a topéheet of an
absorbent_article such as a disposable diaper was
bonded thereto with an open time (time requlred from
the moment the adhesive agent is applied until the
nonwoven fabric is bonded) of 2 seconds. After the
bonded laminate was allowed to stand at 20 °C and 50 °C
for 1 ﬁay, respectively, the moisture permeable sheet
and the nonwoven fabric were peeled apart. The
'adhe51on was rated good'l when the nonwoven'fabric is
broken, -or "poor" when they were peeled from each
othet.

EXAMPLES 10 TO 12
_ A moisture permeable sheet having a thickness
of about 40 p, a moisture permeability of 2.1 g/100

cm?-h, a tensile load at 3% elongation in the trans-

verse direction of 149 g/cm and a bulk softness of 17 g

and break strength of 572 g/cm was prepared in the
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same manner as in Example 1 using a composition com-
prising.éﬁ parts by weight of a polypropylene B200 (a
product of Mitsui Petrochemical Industries, Ltd.), 4
parts by weight of a 2 wt$ nucleating agent master
batch EC-1 (a product of EC Kagaku K.K.), and 30 péfts
by weighf of liquid paraffin PW90 (a'pfoducf'of Idemit-
su Petrochemical Co., Ltd.). Each of the adhesive
agents uséd in Examples 1,'5 and 8 was appiied to the
moisture permeable éheet'inlfhe sémélménnér és in
Example 1 to measure a feductibn ih'réflectance aﬁd
evalﬁate'adhésion performance. The results_bbtéinéd are

shown in Table 3 below.

26



WO 95127516 | B | - PCT/IP95/00622

[TABLE 1]
Composition - o Example
~ (part by weight) 112131415161 71|¢8
Base |SEBS 3 | 303 |3 |3/ 3 30]6s
Polymer APAO _
Hydrogenated Terpene n - _
Resin®! 60 | 60 | 60 | 60 | 60 | 60 | 60
Tackifier ' :
- | Hydrogenated Aromatic : :
Petroleum Resin®® . 5
Softening Paraffin_oil“ 51101 14 | 10 30
_ Agent Bster 0il*¢ 51101 14
Ino'rganic' '
Filler Titanium Oxide 1.5
Antjoxidant | Hindered Phenol*® 0.3] 0.3] 0.3 0.3
Melt Viscosity (cps, 180°C) 3300 | 1700 | 1200 | 1700 | 3500 | 2000 | 1500 | 2200

Note: #1 to #5 in Table 1 denotes the following. _
%1 : Clearon P105 (a product of Yasuhara Kagaku K.K.)
2 : Alcon 100 (a product of Arakawa Kagaku K.K.)
3 : PWS0 (a product of Idemitsu Petrochemical Co., Ltd.)
%4 : Adecasizer UL-80 (a product of Asahi Denka Kogyo K.K.)
%5 : [rganox 1010 (a product of Ciba-Geigy Ltd.)
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[TABLE 2]

Reduction in Reflectance & | 1 | 3 | 0 | 51 8 | 4 | 2 | o | o

Adhesion | 20°C  [good | good | good | good | good | g z00d | good | good
_Perfornan:::s;: . 5 O'C good | good | good | good good g:f.:-' - -20d | good | good
(TABLE 3]
Example .
10 | 11| 12

Reduction in Reflegtaﬁceg(%D '2'_ ‘14

1
- Adhesion 20°C |good | good [ good |
Performance| 50°C | good | good | good |

INDUSTRIAL APPLICABILITY
The absorbent articlé according to the présent
invention exhibits excellent moisture permeability,
suitability to coating with an adhesive agent and high
initial adhesion with the adhesiﬁe agent, and undergoes
little bleed-through of a softening agent present in
- the adhesive agent or a softener present in a moisture

permeable sheet and can therefore avoid various
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disadvantages resulting from the blaed-through of the
softening agent and/or softener, such as stickiness on
the surface of the'moisture_permeable sheet, impairment
of appearance, deterioration in various performance
characteristics; blocking of the stacked absorbent
~articles during storage, and deterioration of adhesion
due to change of the composition of the adhesive agent
with time. | -

The inventian has been described by way of the
preferred embodiments thereof. The above-described em-
bodiments are, the:efore,.intended to be merely exem—.
planary, and many other variations and modifications of

thé invention are included within the scope of the

invention.

29



" FFiS SHEET HAS BEEN- |1

\EPLACED
: This Sheet Has Been Replaced ?EPLA_
WO 95/27516 | |II|I|| llll“ I II || PCT/JP95/00622
CLAIMS
1. An absorbent article having'a'moisture'perme-

able sheet coated w1th an adhesive agent, character1zed
in that. |

said'moisture permeable sﬁeet_comprises a
potous'eheet obtainable by preéarinc, bj'melt blenaing,
a melt blended solution comprising, s main components,
a crystalline polyolefin and a compound.with’which said
cxystallige polyolefin is miscible and in which said
crystalline polyolefin Wili disseIVe-at or_above_the
melting'point of said crystalline pblyolefin but which
will phase Separate below the meltinéypointsof saié
ctystalliae polyolefin, moldiﬁg Said'melt blended
seiution into a sheet, and sttetching saidlsheet at
least in one direction to form micropores; and’

said moisture permeable sheet has a moisture
permeability falling within the range.of 0.5 to 4 g/lOO
cﬁz-h, a tensile loaa at 3% elongation in the trans-
verse direction of said sheet falling within the range
of 100 to 300 g/cm, a bulk softness of 55 g or less, a
break strength of 250 g/cm or more, and a reduction in
reflectance on the area coated_with said-adheeive

agent, after preserved at 50 'C for 1 day, of 20% or.

less.
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2. The absorbent article as claimed in claim

THIS SHEET HAS BE
EN
REPLACED

1, wherein the absorbent article is a disposable diaper
comprising a liquid permeable topsheet, a liquid
impermeable back sheet comprising said moisture
permeable sheet, and an.absorbent member interposed
between said topsheet and said back sheet,

said topsheet, said back §heet and said absorb-
ent member being adhered together with an adhesive
agent at prescribed portions of said three elements,
ahd

the disposable diaper has a fastening tape
attachable onto and detachéble from any ﬁortion of said

back sheet.

3. The absorbené article as claimed in claim
l, wherein said crystalline polyolefin is a polypropy-

lene.

4. The absorbent article as claimed in claim
3, wherein said polypropylene is a propylene homopolym-

er, a propylene-other olefin copolymer, a blend of a

polypropylene and a propylene-other olefin copolymer, a

‘blend of é polypropylene and a polyethylene, or a blend
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of a propyléne-other olefin copoiymef and a polyethy-

lene.

5. The absorbent article as claimed in CIéim
l,'wherein said adhesive agent'containé 20% by weight'
or less of a component which is liquid at room'teméera—
ture and 30% to 70% by Qeighﬁ of a tackifiér which is

solid at room temperature.

6. The absorbent article as claiméd'in claim
1, wherein said adhesive_agéht céntains more than 20 ué'
to 30% by weight of a component which is liqﬁid étjroom
temperature and 10% by weight or less of a tackifier

which is solid at room tempetature.

7. The absorbent article as claimed in claim
1, wherein said adhesive agent has a melt viscosity at

180 °C of 10000 cps or less.

8. 'The abSorbent'articlé as claimed in claim
1, wherein said adhesive agent contains 5% by'weight or

‘less of an inorganic filler.
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