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- DISPOSABLE.DIAPER

.TECHNICAL FIELD' .

'Thisbinvention relates to a dieposable diaper.
More pantieu;a:ly; it reiatee to a disposable diaper
having no target'tape on which a fastening tape is to
be adhered during the use of the diaper and having a

. back sheet whose softness is enhanced, and belng free
from the_prohlems that the fastening tape is detached
- or the back sheet is broken during the use.

| | 'BACKGROUND ART |

Disposable diapers,.wh1ch have heretofore been
commercially available, are designed such that, when
the diaper is used, a fastening tape for secuxing the
diaper to the user's body may d1rect1y be adhered to a
back sheet. chever,.such disposable diapers haye the
problems that 1) the backdsheet is broken during theh
use of.the diaper, ii) the fastening tape once adhered
is often detathed during the use of the diaper, and/or
iii) the softness of the back sheet is low. Therefore,
most of the disposable diapers,_whieh are conmercially
available at present; are provided with a target tape
on which theﬁfaetening tape is to be adhered. The
primary object of the targetltape is to prevent the

back sheet fron being hroken when the fastening tape



WO 95/26174 ' PCT/IP95/00511

once adhered is détached from the backnsheet{_
__________ In the diapers provided with the target tapes,
the fastening tape is required to be adhered to the
target tape. Howéver, when the mothe; puts the diaper
on the baby, she happens to adhere the féstening taée
directly to the back sheet by mistake. This is 1ike1y'
to cause the back sheet to be.broken. Further, limita-
tion is imposed on the adjustmeﬁt in the waist size of
tﬁe diaper because adhesion of the fastening tape is
limited only onto the target taﬁef' |

Therefore, recently, several types' of dispos-
able diapers having no target tape have been prdposed.

In these dispdséble diapers, prevention of
.breakage of the back sheet is intended by reducing the
peel strength of the.fastehing tape-or increasiﬁg the
mechanical strengfh of the back sheet. However, if the
peel sttength of the fastening tape is reduced, .
the problems will be raised that the fastening tape
once adhered is detached while the wearer moves
although the breakage of the back sheet can be prevent-
ed. If the mechanical strength of the back sheet is
increased, the back sheet is unfavorably gives an
unpleasant stiff feeling. Such problems restricts the

user of the disposable diapers of this type to those

who move rather calmly, sqch as adults and few-month-
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-old babies.

Further,'in_order to solve the above problems,
some technological thoughts have been proposed as to.
the disposable diapers having no'targeé tape.

For example, Japanese Patent Application Laid-
opeh 5-287244 discloses a tape system for use as a
fastening tape for diapers, wherein the retention time,
the shear strength and the peei strength of an adhe-
sive agent layer of - the type are specified. Japanese
Patent Application Laid-opens 55-93802 and 56-9402
disciose disposable diapers having arreinforced back
sheet ahd no target tape.. , |

| However, the above-mentioned Japanese Patent
Application Laid—open 5-287244 indicates nothing abou;
a back sheet. —The_tape system disclosed faiis to
exhibit its 1nherent performance sufficiently when used
" in combinatioﬁ with a conventional back sheet. Fur-
ther,lthe diaper disclosed therein utterly fails to
enhance the softness end the comfortableness of the
back sheet. Disposable diapers disclosed in the above-
mentioned Japanese'Patent Application Laid-opens 55-
: 93802 and 56-5402 have a reinforced back sheet.
However, the diapers fail to exhibit their inherent
performance so far as no limitation is'imposed'oh the

strength of the back sheet or the peel strength of the
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fastening tape because the reinforcement is effecﬁed by
the adhesive agents such as hot melt.
DISCLOSURE OF THE INVENTIQN
Therefore, én object of the present invention
is to provide a disposable diaper having no target
tape, thereby preventing breakage of the_back sheet or
detachment of the fastening tape even when the diapér
is subjected to the vigérous motion of the wearer, and
enhancing flexibility of tﬁe back sheet and
comfortableness during the use of the diaper. |
The in?entdrs carried out extensive research
about disposablé diapers having no targef tape and
fdund that the object can be accbmﬁlished'by specifying
the relationship between the physiéal properties 6f.the
back sheet ahd the physical properties of the fastening
tape. The present invention is based on such findings.
| _Speéifically} the.present inventioh provides a
disposable diaper c§mprising:
a liquid'pérMeable'tépsheét;
a liquid impermeable back sheet;
an absorbent member interpoégd between said
topsheet and said back sheet; | |
a fastening tape for securing said diaper
when said diaper is worn by the wearer, said fastening

tape_being providéd with a folding ;ection at which



WO 9526174 S - PCT/JP95/00511

said fastening §§be is to be folded.béék; and
| a reléa;e.;ape to which, whén said fastening
tape is not in service and.is folded back, an adhesi#e
_ surface of said féstening-tape'is to bé‘adhéred,
said disposablé diaéer being characterized in
that? -
a tensile load of said back sheet at 3% elonga-'
tion in the transverse directioh of said disposable
diaper falls within the range of 100 g/cm to 300 g/cm,
and a.bulk softness of said back sheet is 55 g or less;
| a péel étrength required to pee1 said fasten-
ing tape from said back'snget at'léo‘ is 400 g/cm or
less, said péel strength being measured after said
. fastening tape adhered to said back sheet has been
allowed fo stand for 24 hours at 40 ‘C and 80% RH, and
a time required until said'fastening tape and said back
sheet are peeled from each other under a ;éad of 500 g
is 10 mihutes oﬁ longer; and
an outer Surface of said back sheet is not
provided with a target tape to which, when said fasten-
ing tape is in service,. the adhesive surface of saidl
fastening tape is to be adhered.
lWith the disposable diéper in accordance with
the present invention, the outer surface of the back

sheet is not provided with a target tape. When the
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disposable diaper in accordence with the present inven-
tion is'to.be used,'the fastening tape-is directly
adhered to the Séck:sheet. The fastening tapefend the
back sheet'haﬁe the specific physical'properties.
Therefore, the back sheet is not broken'or tne fasten-
_ing tape once adhered is not detached during the use of
the diaoer. |
 BRIEF DESCRIP'TI-ON OF THE DRAWINGS
Fig. 1l is e'perspective view showing the ffont
side_(stonach_side) of.a disposebie diaper in
accordance with an embodiment of the ptesent invention;
'Fig. 2 is a view in'ﬁhich.the disposable diaper
shown in Fig. 1 is laid flat; |
Fig. 3 is a perspective view shoﬁing a front
side (stomach side) of tne disposable diaper according_ :
to another embodiment of the present invention; |
Fig. 4 is a cross-sectional view showing the
cross section of the disposable diepet shown in Fig. 3
teken along the A;A.line; |
Fig. 5 1s a v1ew in which the disposable diaper
shown in Fig. 3 is laid flat, _
| Figs, 6(a) to 6(e) are views shoﬁing'adhesion
.petterns of the reinforcement f£ilm to the back sheet;
Fig. 7 is a v1ew 1n which a diaper according to

still another embodiment of the present 1nvention is
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described'iﬁﬂfle Ifldetail with reference to the

0

accempanying’ iawings.'_lt should be understood that
the presehgsdﬁVEntion is nof limited thereto. |

Fig. 1l is a perépective view showing the front
-side (stomach side) of a disposable diaper jn
accordance'with an embodiment of the present invention.
Fig. 2 is a view in which the disposable diaper shown
in Fig. 1 is 1aid flat.

The disposéble diaper acéording to the embodi-
ment illustrated in Fig. 1 comprises a liguid perme-
able topsheet.z;-a liguid impermeable back sheet 3 and
an absorbent.membex 4 interposed between the topsheet 2
and the back sheet 3. The disposable diaper 1 also
comprises a fastening tapé 10 for sééuring the diaper 1
when the diaper 1 is worn by the wearer. The fastening
tape 10 is provided with a foiding section 11 at which
the fastening tapé 10 is to be folded back. The dis-
posable d;aper l'further\comﬁrises a release tape 30
(shown in'Fig..z)'to'which, whén the fastening tape 10
is not in service and is_fblded baék, an adhesive
surface.of'thleaStening tape is to be adhered.

In the'disposable diaper of the present inven-
-tion, B _

a tensile load of the back sheet 3 at 3% elon-

gation in the transverse direction of the disposable
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laid flat (Fig. 7 corresponds to Fi gQ§)iﬂf“
| Figs. 8(a) and 8(b) ére;scneMaiic}vjews showing
the sampling.regions and the size of the test piece in
_the measurement of the tensile load as 3% elongation,
resnectively; _

Figs. 9(a), 9(b) and 9(c) are schematic views
showing how a specimen is formed for the measurement of
the bulk softness;

Fig. 10 is a schematic view showing the sam-
pling regions nhen.the reﬁention time is measured;

Fiqg. 11 is a schematic vfeW'shqwing how the
retention time is measured;.

.. Fig. lZ(a{ is a plan vieW‘shOWing an adherend
. which is used for the measurement of the peel_strength_
at 180" ; |

Fig.lZ(bi is a side view showing how a faSten—
ing tape is adhered to the adherend;l '

Fig. 13(a) is a schematic view showing a state
in whichhshe fastening tape is adhered“improperly to
the back sheet in a brior.art diapef; snd .

Fig. 13(b) is a schematic view showing a state
in which the fastening tape shown in Fig. 13(a) is
peeled off. '

'DETAILED bESCRIPTION OF THE INVENTION

The present invention will hereinbelow be
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diaper 1 falls_wiihin the rénge of 100 g/cm to 300

g/cm; _ | .

| the bulklbqftness'of the back sheet 3 15 55 g

or less; | . |
| a peel strength required to peel the fastening

tape 10 from the back sheet 3 at 180° is 400 g/cm or

less, the peel strength béing measured after the fas-

tening tape 10 adhered to the back sheet 3 has been

allowed to stand for 24 hours at 40 "C and 80% RH;

a time required ﬁntil the fastening tape 10 and
the back sheet 3 are peeled from each other under a
load of 500 g (hgreinafte;.éometimes_referred ﬁo as
'rétention time") is 10 minutes or longef; and

an outer surface of the back sheet 3 is not
provided with a target tape to which) when the fasten-
iné_tape is in service, the adhesive_sﬁrface of said
fastening tape ié.to be adhered. | |

| The term "outer surface" as used herein means a

surfaée of the back shget facing outwardly when thg
diaper is worn. B

More specifically} as illustrated in'Figs. 1l
and 2, the region-of the absorbent member 4 co;respond-

ing to the_crotch_portion is curved in a constricted
hourglaés shape. Also, the regions of the topsheet 2

and the back sheet 3 corresponding to the crotch por-
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tion are curved in a_constricted hourglass shape in
accordahce with the shape_of the 5bsorbent mémher 4.
The absorbent member 4 is interposed and secured by the
topsheet 2 and the back sheet 3. Further, elastic
expansible members 7, 7; ... are located at the por-
tions extending béyond the peripheral portions of.ﬁhe
absorbent member 4 énd correépqnding to the front and
back waist portions 5, 5; and the leg portions 6, 6.
When the diaper is worn by the wearer, the elastic
expansible members 7, 7, ... serve to fit the waist
portions 5, 5' and the leg portions 6, 6 to the wear-
er's body. The elastic expansible mémberé'7, 79 ooe
are secured by the topsheét 2 and the back sheet 3.

The materials of the mehbers constituting the
disposable diaper 1 are described beloﬁ. | _

Specifically, as the topsheet 2, a liquid-
.permeable sheet, which ailows the discharged matt;r to
permeate?into the absorbent méhber'4 and gives a
fgeling iike an underwear, is.preferébly used} Exam-
plés'of such liquidfpermeable sheets inC1ude.woven
fabriés, nonwoven fabrics, and perforated films. The
peripheral.regions of the tbpsheet 2 may be subjeéted
to water-repellént.finishing so that the boay fluids
such as ﬁrine may not seep and leak from the peripheral

regions of the topsheet 2. For this purpose, a hydro-

10
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phobic compound'such as silicone o0il and paraffin wax
hay be cbatgd.on_the peripheral regions of the topsheet
2. Aiternatively, a hydrophilic compound such as an
alkyl phosphate may be coéted on the entire area of the
_topsheet 2, and the peripheral regioﬁs of the topsheet
2 may then be washed with hot water.
| As the absorbent member 4, a combination of
comminuted pulp, which sérves as a predominant compon-
ent, and a super absorbent polymer is éreferably used.
The super absorbent polymer may be_lqéated at any of
the upper layer, the middle layer, and the lower layer
in the absorbent member 4. . Also, ﬁhe super absorbent'
pqumet may be miied with the ﬁulp. The sﬁper_abSorb—
ent polymer is preferably capable of absorbing and
retaining an amount of a quuid'at'least 20 times as
large as the ﬁeight of ihe polymer and is prefgrably in
the form of particles having the gelation propertiesf
Preferred examples of such super absorbent polymers
include a.starch—acrylic acid'(or-acrylate) graft
copolymer, a_Sapdnification product of.a starch-acfylo—
nitrile copélymé:, a crosslinking'product of sodium
carboxymethylcellulose, and'én acrylic acid lor
acrylate) polymer. | | o )
| ‘The elastic expansible members 7, 7, ... is

preferably made of rubber in the form .of string, ribbon

11

-
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or £ilm, or foamed polyurethane in the form of £ilm.
The elastic ekpansiblé membérs'?, 7; ;.. preferably has
a stress at 150% elbngation falling within the range of

40 g to 150 g. - |
The fastening tape 10 has an adhesive surface
12 provided with an adhééive agenf'sdch.as a rubber
adhesive agent, an acrylic adhes;ve'agentiand'a sili-
cone adhesive agent. No limitation is imposed on the
adhesive agent so far as the above—mentioned'physicél
| properties are satisfied. The rubber adhesive agent
inciudes, for examplé;'an adheSive_agéﬁt céntéining'
natural rubber or synthetic’rubber as a main component.
In particular; from the point of view“of'eliminating
- pollution by hot-melt coating,-an adhesive agent con-
ﬁaining an ABA or AB tybe'of block copolymer as a main
component is preferred, wherein A repreéents a thermo-
-plastic seémeht,'and Blrepresents:the'rubber segment.
Examples of such block copolymers include a styrene-
_isoprene-styrene copolymer, a styréne-bu;adiene-stYrene
copolymer, a styréne4e£hy1ene-butadiéne-styrene' copo-
lymer, styréne-bﬂtadiene copolymer, and hydrogenation

. products of these copolymers. B o
No limitation is imposed on the acrylic adhe~
sive agent. Examples of the acrylic adhesive agent

include a polymer obtained by ;opo;ymerization of a

12
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major.amount of a monome:.which forms a soft segment
having 5 1ow Tg and therefore imparts adhesive
properties, a small amount of a monomer which forms a
hard segment having a high Tg and therefore imparts
adhesive properties and cohesive force, and a minor
émount of a monomer thch has'functional groups and
therefore improves _ crosslinking and adhesive
properties. | |
Examples of the monomers used in the major
amount in the copolymerizatibn include ethyl acrylate
(EA), butyl acrylate (BA), and 2-ethylhexyl acrylate
(2-EHA) . Examples of the monomers dseé_in the small
amount in the copolymerizaﬁion include vinyl acetate
(VAc); acrylonitrile (AN), acrylamidg_(AM), styrene
(St), methyl methacrylate (MMA), and methyl acrylaté
(MA). Examples of the monomers used in the minor
amount 1n the copolymerization ‘include methacry11c ac1d
(MAA), acrylic acid (AA), itaconic acid (IA), hydrox-
yefhyl metﬁacrylate (HEMA), hydroxypropyl methacrylate'
(HPMA), dimethylaminoethyl.methécrylate (DM), acryla-
mide (AM), methylolacrylamide (N-MAN), glycidyl metha-
crylate (GMA), and maleic anhydride.

The thickness of the adhesive surface is not

limited to a specific value. Generally, the thickness

of the adhesive surface preferably falls within the

13
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range of 10 to 100 KM .
| No_liﬁitation is imposed oh a support of the
fastening tape and it includes; for example, films and
.tépes. ‘Preferred examples of the support include a
plastic material containing polypropyléne as disclosed-
in, for example, Japanese Patent Application Laid-open
63-112704, a laminate of polypropylehe "and a
polypropylene-containing plastic material, or a
polyester. The surface of the film and the tape may be
flat or a mat-like surface.. It is also possible to use
a foamed suppbft or a support havihg aﬁ uneven surface.
Where a film is used as ‘the suppdrt and the film
contains, aé the main component, an'61efin elasﬁqmer, a
styrene elastomer,'a urethane'elastomér. or a polyester
.elastomer;'good slipping prépgrties can be obtained,
and the fasteningitape:can be rendered soft. The
thickness of_thé'sﬁppqrt falling within the range of 50
um to 150 um is preferred in view 6f-practica1 use.
The back sheet 3 may be of a material so far as
the above-describedxphysical prOperties*are satisfied.
In particulaf, the back sheet 3 preferabiy'has a breék
strength in the ttatherse direction of thg.disposable
' diéper of 250 g/ém'ot greater. If the break'strenéth
is smaller than 250 g/cm, the back sheet is unfavorably

caused to be brékeh when the fastening tape is peeled

14
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from the back sheet.
| Purther, the back sheet 3 breferably COmprises
a mciSture'(water vapor) permeable porous sheet be-
cause the porous sheet is more advantageous in preven-
tion of stuffiness. A moisture permeability of the = .
porous sheet preferably falls within.the range of 0.5
to 4.0 g/100cm?-hr. | |
The moisture permeability is measured in the
manner described below. The moisture permeability is
measured in accordance with_JIs_z-OZOB. Specifically,
the measurement conducted with the following (1) device
and implements, (2) agent and_(3)tes: pieces, and in
accordance with the following (4) procedure and (5)
calculation formula. | |
(1) Device and implements |
i) Mcisture-permcable cup.
ii) Thermo~hygrostat: A device, in which the
.tempefatute and humidiﬁy.are_kept_at_prescribed values,
and air caa circulate through the tesc piece at a speed
of 0.5 to 2.5 m/s. | |
Conditichs in the thermo-hygrostat: Tcmperature
30 ;C, relative_humidity'90:2% (dry-bulb_temperature 30
‘c, wetcbulb temperature 28.6 °C)
iii) Balance: Balance having a sensitivity of

0.01 g/div.

15
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iv) Water bath.
v) Desiccator.
vi) Sieve: U.S. Tyler standétd'éigvé (7 mesh, 28
mesh). | |
(2) Agents
) Absorbiné égent: Calcium chioride (for u-
tube) having a-particle size such that the particles
can pass through 2,380 #(7 mesh) and cannot pass
througﬁ 590'#(28 mesh). |
ii) 'Sealiné wax agent: A mixture of 80 wt.% of
paraffin wax having a melting pdint of 50 to 52 °C and
20 wt.% of viscous polyisobutylene (low polymefization
dégree).
When a moisture-permeable cup'is used, 160 g of paraf-
fin wax and 40 g 65 viscous polyisobﬁtylene are meas-
ured. They are then Heated on the water bath, melt
blended together'at a temperature of'apﬁrokimately 100
- *C. The gesuiting mixture is used as the sealing wax
agent. When the séaiihg wax agent is to be used, it is
heaﬁed to a temperature of approximately'60"C.to'70
‘c. | |
iii) h-Heptahe: Used to remove the sealing wax
agenﬁ from the moisture-permeable cup.

(3) Test pieces

i) Test pieces are circular pieces having a

16
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diameter kapproximately 70 mm) greater than the inner
'diameter of the moisture-perﬁeable cup ﬁsed._ Four test
pieces are cut frqﬁ a single samp1e énd prepared for
the test. |

ii)' The thicknesses at five points of each test
piece are measured.
(4) Procedure

i) The absorbing agent is put into the moisture-
permeable cup, and the moisture-permeable cup is cov-
ered with a ring provided with the test piece; The
molten seéling wax agent is poured into the groove at
the periphery of the cup;.and the moisture-permeable
cup and the ring are thereby secured to each other.
The resulting combihation of the ﬁoisture-permeable cup  ______
and the ring is'used és a specimen.

ii) A number is marked on the side surface of the
moisture-permeable cup. The specimen is allowed to
stand fgf 30 minutes in the desiccator, and the weight
Wy of the'Specimen is then measured.

iii) The specimen is put into the thermo-hygros-
tat kept under the prescribed test conditions. After
the specimen has been allowed to stand for one hour in
the thermo-hygrostat, the specimen is taken out of the
thermo-hygrostat and allowed to stand in the desicca-

tor. After the specimen has been allowed to stand for

17
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5 minutes in'the deéiccator, the specimen is taken out
of the desiccator, and the weight W; of the specimen i#
measured. | '
(5) Calculation
 The moisture”permgébility is calculated by
" converting the change in weight (Wl-Wo)'after one hour
into the value for a moisture permeation area 6f 100

"cm?. The moisture permeation area of the moisture-

permeable cup is 28.27 cmz.
Moisture permeability = [(W;-Wq)/28.27] x 100
| = (W;-Wg) X 3.54
"tin units of g/100 cm?-1 hrl

As the porous sheet; a poréus.sheet which is
described below and has the foreéoing physical proper-
ties is preferably used.

The porous'sheet is obtéinable by preparing, by
melt blending, a melt blended ‘'solution comprising
crystalline polyolefin and a compound with which the
crystalline polyolefih is miscible and in which the
crystalliné polyolefin will dissolve at or above the
mglting point of the crYstalline polyolefin but which.
-willlphase separate beldw the melting point of the
crystailine polyolefin, molding the melt blended Solu—_

tion,into a sheet, and stretching'the.sheet_at least in

one direction to form micropores.

18
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As the'crys;alline polyolefin . used for the
formation of the porous sheet, a polypropylene is
prefe:ably used which has a ratio of the weight-average

‘molecular weight Mw to the number-avétage molecular
weight Mn of Mw/ﬁn>5.0. ‘The preferred ratio is
Mw/Mn>6.0.

_ The ratio serves as'an index repreéenting the
distribution of the molecular weight. If the ratio is
Mw/Mn>5.0, for example, when at least 20.wt.% of miner-
al oil serving as the coﬁpound is melt blended with the
polypropylene, the mineral oil can be guickly dissolved
in the polypropylené and cap be stably mixed with the
polypropylene. Therefore, the iatio 1; preferably
Mw/Mn>5.0. | ' '

Also, the weight-average molecular weight of
the polypropylene preferably falis within the range of'
300,000 to 600,000. The melting point of the polypro-
pylene preferably falls within the range of 155 to 170

' The polypropylene may be of a homqgeneous type,
a block type, or a :andom'type. These #ypes_of poly-
. propylenes may be used alone or as a mixture of two or

more of them. These types of polypropyleneé may also

be used as a mixture with other polymers such as pqu-

ethylene.

19
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In addition to satisfying the above ratio
Mw/Mn>5.0, the_polypropylene still preferabiy satisfies
and the relationship between ﬁhe~isqtaétic pendant
‘content(P) ‘and the melt index (MI) Sf

1,00 > P > 0.015 Iog MI + 0.955
because the polypropylene can exhiﬁit 'high
crystallinity and improved rigidity.

| The isotactic pendant content (P) is indicative
of crystallinity of the propylene.

The melt index (MI) preferably falls within the
.range'of 0.03 to 2.0 g/10 minutes. h |

If the MI is lower than 0.03, the flow
properties*of'thé melt during'thé granulation or
molding proéess_will be low, and therefore a high’
mechanical powér will'be required.- Accordingly, the MI
of lower than 0.03 is not advaritégeous in terms of
economy and production spéed. If the MI is highér'than'
2;0. the melt tension isfreduded. Therefére, for
example, when a sheet is formed by an inflation mold-
ing, the blown film_cannoﬁ be lifted easily, apd the
inflation molding becomes unstable. Therefore, the
above range is-préferred;

| .Insofaf as the characteristics described above
are obtained, the compdund is not limited to a specific

one. Preferred examples of such compounds include

20
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mineral oil, such as liquid paraffin, synthetic lﬁbri-
cating 611, dioctyl phthalate; diethyi phthalate,
' tfiethylene glycol, dibutyl phthalate, and esters of
phthalic acid, trimellitic acid , pyrsmellitic acid,
'and/or an aliphatic polybasic carboxylic acid with an
alkyl alcohol. . '. | |

When forming the porous sheet, the proportions
of the crystalline polyolefin énd the compound is such
that the proportion of the crystalline pdlydlefin falls.
within the range of 30 to 90 parts by weight, brefer-
ably 60 to 80 parts by weight, and the proportion of
the compound falls within.the range of 70 to 10 parts
by weight, preferably 40 to 20 parts by weight.

If the proportion of the érystalline polyolefin
is smaller'than'BO parts Sy weight, the shaping proper-
ties of the sheet after the orientation Qill be poor
‘because the propqrtion of the matrix polymer is low.
Therefore, the problems will be often raised that, when

. the sheét is wound up inﬁo.a roli, the micropores are
collapsed, or a liquid such as the mineral oil bleeﬁs
out. If the proportioﬁ of_the qrystalline polyolefin
is greater than 90 parts by weight, the problems will
be often raiéed that, even if the sheet can be orient-
ed, the micropores impariing the mpisturé permeability

cannot be formed. Therefore, thg proportion of the

21
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crysialliﬂe pblyolefin preferably félis withiﬁ-the
above range.

The temperature suitable for melt blending is
at or above ﬁhe'ﬁelting point-6f the ¢rystalliﬁé
pdlyolefin, preferably ranging from 180 to 250 °C.
Melt blending for preparing a-melt blended solution can
be carried oﬁt by a tﬁin-screwiextrudét. 'quypropylene
pellets are'fed'intq‘é hopper in an ConStant amQunt,
while the compound'is fed into the vent of the twin-

screw extruder.

'In order to form the sheet, the solﬁtibﬁ‘may be

cooled, and.compounded bell%ts'may"be formed. There~ -

after, a sheet may be-_formed by the inflation molding
from a circular die.wifh' a-singie-screw extruder.
Alternatively; a twin-screw extruder may be used, and
the inflation molding may be carried out wiﬁh“a circu-
lar die'éonneﬁted via a gear pump"tb the leading end of
the twin-screw extruder. '

| During'the formation of the sheet, if desired,
for example, various additives described below may be
added in amouhés faiIfng within the ranges ¢escribed
below.

Specifically, a nucleating agent for control-

~ ling the crystal size of the polypropylene, such as p-

tert-butylbenzoic acid aluminum salt, 1, 2, 3, 4-diben-
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zylidenesorbitol, or 1, 2, 3, 4-di-(p~-
ethylbeniylidene)sorbitol, may be added in a proportion
of 0.5 wt.% or iess, based on the total amount of the
solution. Also, a_breakage preventing’inorganic fill-
er, such as‘ahhydroﬁs silica.or zeolite,.may be added
in a proportion of 1 wt.% or'less, based on the total
amount of the solution. Further, an inorganic fille:
for imparting the hiding properties, such as titanium
oxide, barium sulfate, calcium carbonate, or talc, may
be added in a proportion of zo?wg.% or less, based on
the total amount of the solution.. Furthermore,'a
coloring agent, Such'as.phthalocyanine blue, quinacri-
done red, dioxazine violet and isoindolenone, may be
added in a proportion of 0.05 wt.% or_lesé, based on
the total amount of the solution.

In cases where the nucleating agent is added,
it is preferably added as a nucleating agent master
batch.

Dufing.the orientation, the draw ratio préfer-
ably falls within the rangé of between 1.2 and 3, and
orientation temperature preferably falls within the
range of 10 to 80 "C. The ofientation may be monoaxial
or biaxial. | |

| The pére diameter of the micropores formed by

the 6rientation preferably falls within the range of
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0.05 to 1 sm. |
-'The disposable diaper 1 in accordance with the
present invenrion'haé the features'described below.
Specifically, a-tensile load of the back.sheet at 3%
elongation in the transverse direction of the dispos-
able diaper 1 falls within fhe range of 100 g/em to 300
g/cm, and preferably within the range of 100 g/cm to
200 g/cm. . Also, a bulk softness of the back sheet in
the transverse'direction of the disposabie diaper is 55
g or less, and is preferably 45 g or less, and more
preferably falis within the range‘of'30 Eof40 g.
Further, a break strength7bf the baek"sheetlﬁ in the
transverse direction of the disposable diaper is pre-
ferably 250 g/cm or more, and more preferably falls
within the range of 300 to 1,000 g/cm. A-peel strength
required to peel the fastening tape 3 from the back
sheet at 180° is 400 g/cm or less, the peel strength
- being measured after the fastening tape adhered to the
back sheet 3 has been allowed to stand for 24 hours at
40 *c and 80% RH, and preferabiy falls within the range
of 150 to 300 g/cm. Also, a time required until the
fastening tape 10 and the baok sheet are peeled from
each other under a load of 500 g is 10 minutes or more,
and preferably falls within the range: of 30 to’ 600

minutes, and more preferably falls within the range of.

24



WO 95/26174 S PCT/JP95/00511

60 to 600 minutes. Further, the outer,surfaée of the
back.shéet_3 is.hot provided with a target tape to
which, when thé fastening tape 10_is_;n service, the
'adhesiye surface of the fastening tape is to be ad-
hered. - |
Specifically, the disposable diaper in accor-
dance with the present invention is characterized by
cqmbining the back sheet having the_foregoing physical
properties and the fastening tape having the foregoing
physical properties. The dispbsable diaper in
accordance with the present invention need not be
provided with a target tépe, The disposable diaper in
accordance with-the preseht invention is'has a soft
- feeling and a good fit. | |
'If the tensile load of the back sheet at 3%

elongation in the transvefse direction of the dispos-
'able diaper 1 is smaller than 100 g/cm, when the fas-
tening tape is subjected to a load.ddring the use of
the diaper; the back shéet will readily elongate exces-
sively, and the fastening tape cannot_follow up the
eldngation of the back sheet. Therefore, the fastening
tape will be detached, or the elongated porﬁion of the

back sheet will be broken. If the tensile load of the
back sheet at 3% elongation in the transverse direc-

tion of the disposable diaper 1 is g:eatér than 300
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g/cm, thelback sheeﬁ'cannct readily'elongate and cannot
follow up the motioﬂ'of the wearer. Therefore,'a good
fit cannot be obtained. | |
If the bulk softness of the back sheet- is more
than 55 g, the softness of the back sheet will be bad.”
Therefore, the ehti:e diaper will give'an.ﬁnpleasant
stiff feeling. - .
| If the peel strength requited to peel the
fastening tape from the back sheet'at 180° is greater
than 400 g/cm, the back sheet wiil_bfeak when the
fastening tape is detached'from the back sheet after
the diaper has been worn'by'the wearer.
' If the time requlred until the fastening tape
and the back sheet are peeled from each other under a
load of 500 g is shorter than 10 minutes, when the
wearer mers vigorously or sits down, a stress will be
exerted on the fastening tape, and'the fastening tape
will be detachedafrom the back sheet. As a result,
leakage'of the discharged matter will occur. | |
The term "target tape" as used herein refers to
any adherent membe;' oh which the fastening tape is to

be adhered in a'conventional disposable diaper and

should,hot beeparticularly'limited in shape or

material.

According to another embodiment of the present
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invention, as shéwn.in Figs. 3 to 5, a reinforcement
£ilm 20 is provided on an inner surface of tﬁe back
sheet 3 facing the absorbent member 4. Particularly,
.the reinforcement film 20 is preferabiy prévided at a
body-surrounding portion of a stomach-side of the back
sheet 3. The use of the reinforcement film prevents
.breakage of the back sheet 3 as shown in Fig. 13(b) to
a greater.extent even though the fastening tape 10 is
fastened in such a manner as shown in Fig. 13(a).

The ratio of the area bf the reinforcement film
20 to that of the back sheet.is preferably smailer'than
1/3, more preferably smaller than 1/5. _

If the ratio exéeeds 1/3, the back sheet 3
gives an unpleasant stiff feeiing; the production cost
is increased, and the perméability of the aforesaid
permeable shéet used as the back sheet is lowergd._
Therefore, the ratio of 1/3 or less is preferred.

| .The bulk softness at the position where the
reinfo:cemént £ilm is provided (i.e., the balk softness
of the reinforcement_film and the back sheet in the
tranverse direction of the disposable diaper) prefer-
ably.falls within the range of 50 to 300 g, more pre-
ferably within'ﬁhe range of 100 to 250 g. In particu-
lar, the bulk softness of the reinforcement film 20

provided at the body-surrounding portion in the stomach
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.side of the back sheet 3 preferably falls within the
range of 50 to 300 g. If the bulk softness is less
than 50 g, the back sheet 3 is wrinkleq'when the fas-
tening tape 10 ié'faStened, sb that the_diaper'may
become difficult to handle. If the bulk softness is
more than 300 g, the back sheet 3 is liable to give
unpleasant stiff feeling. Therefore, the above range
is preferred.

‘The reinforcement film 20 is pieferably provid-
ed on the back sheet by adhesion. The reinforcement
film is-éreferébly’adhered to the'back'sheet bj sqch a
force that the reinforcement film does_not-peél from

.the back sheet when'the-fastening tape is peeled from
the back sheet during or after use éf the diaper. That
is, the adhesive force for adhering the reinforcement

_ film 20 to the back sheet 3 is preferébly of such a
degree that the reinforcemgnt'film 20 does not peel
from the back sheet 3 by a force caused by the move-
ments of tﬁe‘wearer during use of the diaper or by the
force applied to the adhered portion where the rein-
forcement film 20 is adhered to the back sheet 3.

A peel strength required to peel the reinforCe-
ment £ilm from the back sheet at 180° is preferably
greatqr than a peel strength required_to péel the

fastening tape 10 from the back sheet 3 at 180° . If
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the peel strength required to peel the reinforcement
film 20 from the back sheet 3 at 180" is smaller thaﬁ
ﬁhe peel strength required to peel thé fastening tape
/10 from the back sheet at 180", the reinforcement film
20 is peeled from the back sheet 3 when the fastening
£ape LO is peéled from the back sheet 3, so that the
feinforcement film 20 may unfavorably fail to exhibit
its inherent performance.

A time required until the reinforcement film
20 and the back sheet 3 are peeled from each other
under a load of 500 g is preferably longer than a time
required until the back sheet 3 and the fastening tape
10 are peeled from each other under a load of 500 g.
If the time required until the reinforcement f£ilm 20
and the back sheet 3 are peeled from each other under a
load of 500 g is shorter than the time required until
the back sheet 3 and said fastening tape 16 are peeled
from each other under a load of 500 g, the reinforce-
ment f£ilm 20 is caused to be péeled from the back sheet
3 during use of the diaper, so'that:the reianrcement
£ilm 20 may unfavorably fail to perform its inherent
function. |

The reinforcemenf film 20 preferably comp;ises

a porous film because the porous film is more advanta-

geous in preventing stiffness. Any porous'films that
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is used in conventional diapers_cénlbe used with no
limitation. Alternatively, the reinforcement f£film 20
may be of a £film whose Su:face fading the absbrbent
member 4 has béen exclusively-subjected to release
treatment. -

The adhesion of the reinforcement film to the
back sheet 3 can be effected with no limitation by
conventional adhesives. The adhesioh is preferably
effected in acéordénce with the adhesion paiterns shown
in Figs. 6(a) to 6(e), wherein :Fig. 6(a) illustrates
that adhesion is'efféctéd_on the entire surface; Fig.
6(b) illustrates that adhesion is effected in accor-
dance with a laterally-striped batte:ﬂ: Fig. 6(c)
-1llustrates adhesioh is effected in accordance with é
vertically~striped paitern: Fig. 6(4) illustrates that
adhesion is effected by applying adhesive agents in a
grid pattern illustrates that adhesion is effected by
applying adhesive agént in a circular'pattern. In
particular, fhe pattern shown in Fig. 6(a) in which
adhesion is effécted on_the'entire surface and the
pattern shoWnlin'Fig. 6(d) in which adhesion is effect-
ed by applying adhesive agents in é grid pattern are
préferred because the load is dispersed all over the
back sheet when the fastening fape is peeled.

Alternatively, the reinforcement film 20 may be
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provided as shown in Fig. 7 (which cbrrésponds to Fig.
5) in which a disposable diaper according to still_
anothei'embodiment of the present invention is laid
flat. The samé_feaﬁures as those_in.the embodiment
.,illqstrated in Fig. 5 will not be describe in detail
hereinbélow, and the descriptions in terms of the above
‘embodiment are also applied to the embodiment
illustrated in Fig. 7. |
In the_disposable_diaper shown in Fig. 7, the
reinforcement films 20 are provided on both the right
and left sides (portions other than the central por-
tion) of the quy;surrounding portion in the stomach
side of the diaper.
| As islapparéﬁt for those skilled in the art
from the foregoing descriptions, the manner of provid-
ing the reinforcement film 20 is not particularly
limitéd so far as the reinforcement film is provided at
the portion where the fastening tape 10 is fastened
during dse; |
The physical properties are measured in the
manner described below.
1. Tensile load of back sheet at 3% elongation
(1) Measuring apparatus
Tensilon universél testing apparatus, tensile

test mode (supplied by Orientec Co., Ltd.)
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~(2) Test Pieces _

As illustrated in Fig. 8(a), test piéceé are
taken from five positions of ;hé diaper. (At this
time, in cases'where édheSive agents or absorbent
papers cling to the back Shéet,'they ShdULd'bé removed
by an orgahic soivént Suchﬂas tolueﬁe'to such An extent
that the back sheet may not be affected adversely.) As
illustrated in Fig. 8(b), the size of each test piece
is 10 mm x (25 mm + 50 mm + 25 mm). o
(3) Measurement conditions'

i) Measuring environment: Temperature 20 *C’
- Humidity 65% RH
ii) Tensile conditions: DiStance”between chucks;
| 50mm
Rate of elongation; 300
mm/min |
(4) Measurement results _

The tensile strength of each test piece at 3%
elongation (when the distance between chucks of 50 mm
is increased to 51.5 mm) is measured. The mean value
of the values measuﬁed for five test pieces is calcu-
lated. | | |

- 2. Bulk softness of back sheet

(1) Measuring apparatus

Tensilon universal testing apparatus, compres-
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sion test mode (supplied by Orientec Co., Ltd.)
(2) Test Pieces . :
- i) Test pieces are taken from the same posi-
- tions as in thé sampling for the measﬁrement of the
tensile load of the back sheet at 3% elongation in
item 1. However, the size of the test pieces is 30 mm
X 150 mm (The test pieces were taken in the transverse
direction of the diaper.) .
ii) Specimen: As illustrated in Fig. 9(a¥,_
each test.piece'is_formed into a cylinder a having a
diameter of 45 mm ‘in such a manner that the outer side
of the cyliﬁder corresponds to the outer surface of the
back sheet. The upper and lower ends of the 6ver1apped
portion aré fixed by using a stapler. Thereafter, a
ring b made of polyvinyl chloride shown in Fig. 9(b)'is
fitted to thé lower bortion of the cylinder a. In this
manner, a specimen ¢ shown in Fig. 9(c) is obtained.
(3) Measurement conditibns
i) ﬁeasuring environment: Temperaturelzo ‘C
Humidity 65% RH
ii) Compressing conditions: Rate of cémpreSSioni
10 mm/min
(4) Measurement results
| The maximum strength of each test piece is

measured when the test piece is qompressed by 20 mm.
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The mean value of the values measured fbr fi#e test
pieces is calculated and taken as the bulk'softness.
3. Break Stréngth"of back sheet |

The test is carried out in the same manner as
that in the-measurement_of the tensile load of the back
sheet at 3%'eiohgation 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-
verse direction of the diaper).
4. Retention time of faétening tape
(1) Measuring apparatus |

Retention force tester with constaht-tempéra4
ture bath (supplied by Tester Sangyo Co., Ltd.)
(2) Test Pieces | |

As illuStrated-in Fig. 10, test pieces are
taken from six ﬁdSitions of the diaper. (At this time,
in cases where adhesive agents or absorbent papers
clihg to the back sheet, they should be temoVed by an
organic sdivent such as toluene to such an extend that
the back shéét_may not be affected adversely.) The
size of each test piece is 100 mm x 100 mm.
(3) Measurement conditions

i) Measuring environment: Temperature 40 °C
ii).-Load conditions: 500 g

(4) Measurement resuits
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As illustrated in Fig. 11, a fastening tape is
adhered'to the tes;'piece in such a manner that thé
area of adhesion indicated by.hatching in Fig. 1l may
be 25 mm 3.30 mm. A load of SOO!g is applied
vertically (i.e., in the direction indicated by the
arrow in Fig. 1l1l). The retehtidn time is then
measuréd. The measurements are carried out fof each of
the six test pieces, and.the mean value of the measured
values is calculéted. "At this time, the fastening_tape
is adhered to each test piece in suéh a manner that the
longitudinal direcﬁion of the fasteniﬁg tape may
coincide with the transverse direction (the direction
to which the longitudinal direction of the diaper is

. pgrpendiculaxi of the diapef in each test piece, which
transQerse direction is indibated bylthe arrow in Fig.
11. Adhesion of' the fastening tape to the test piece
is carried out by a single reciprocating motién of a
2009 rubber roller on thé fastening tape.

5. Peelvétrengih at 180° _ |

An adherend shown in Fig. 12(a) is obtained by
adhering double-faced adhesive tapes (MD 30.mm) to an

- acrylic plate (50 mm x 125 mm x 3 mm) and then adhering
the back sheet to the'double-faced adhesive tapes in
such a manner that the back sheet is not damaged.

Thereafter, as illustrated in Fig. 12(b), a fastening
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tape iS adhered to the adherend over an.area of 25 mm x
20 mm. The faStening tape is adhered ﬁnder_pressure by _
a single reCiprocating motion of a ZSmm—wide, 2009
rubber'roller'on the f#stening_tapé.. The specimen thus
obtained is allowed tq stand for 24 hours at 40 'C and
80% RH. The specimen is then allowed ;6zstand at room
témperature for 303minutes. Measureﬁent in the peel
Strength at 180° is then cairied out under the
gonditions deséribed below, and thé mean load is
calculated and taken as the adhesive fé?ce (g/25 mm) of
the fasﬁening'tépe.with respect to the.back sheet. _ihé
measurements are cariiéd out for five specimens, and
the mean value of the measured values i$ calculated.
After the measurements, the meaSuréd.vaiues are
'convertea'intq values pef 10 mﬁ tape width [measured
value x (10/25)]. | |

'(1). Measuring apparatus

Tensilon ﬁniversal tensile testihg apparatus
(2) .Teét pieces | | _
Sampling posifions and the size 6f the test

pieces (150 x 50 mmi are the same as those in the
méasurement of the tensile load of the back sheet ét 3%
elongation in item 1. |
(3) Measurement coﬁditions

The measurement conditions are the same as
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those in the ﬁéasurement of thé téﬁéile load of the
back sheet at 3% elongation in item 1.
(4) Measurement results

The'mean-value of the measured peel strength
values for the five specimens is calculated.

_Hereinafter[ the present invention will be
described in more_det&il by way of examples, but it
should be understood that the present invention is not
construed as being limited thereto. '

| Example .

A film A and a film B were prepared in the
manner described below. Also, a tépe T Qas prepared in
the manner described below. Diqusable diapers as
shown in Figs. 1 and 2 were prepared by using each of
the film A and the film B as the back sheét and using

the tape T

as the fastening tape. .

‘As for the disposable diapers thus obtained,
the tensile load of the back sheet at 3% élongation,
the bulk séftness of the back sheet, the break strength
of the baqk sheet, the péel strength at 180° and the
ietention time of the fastening tape were measured in
accordance with the measﬁrement methods described
above. Also, after the use of each diéposable diaper,
tests were carried out as to breakage of the back

~ sheet, detachment of the fastening tape, and the skin
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feel of the back sheet. The measurement and test
results shown in Table l.were Obtained..
(Preparation of Film A)

A composition containing 70 parts by weight of a
polypropylene.(supplied'unde: the trade name "XF1932"
by Chisso Petrochemical Co., Ltd.) and 30 parts by
weight of liquid pafaffin (supplied under the trade

.name "PW90" by Idemitsu Petrochemical Co., Ltd.) was
introduced 1nto a twin-screw extruder, and pallets were
thereby prepared. A film was then formed from the
pellets by uszng an air-cooled inflation moldlng ma-
chine. The film was then oriented monoaxially in a
draw ratio of 1.5, and the film A was thereby obtained.
The thickness of the film A thus obtained was
approximatély 35'um. The £film A was a porous film
having a moisture permeability of l.9'g/100 cm?-hr.
(Preparation of Film B) .

A film B having a thickness of approximately 35
#m was obtained in the same manner as that for the
film A, except that, in lieu of the aforesaid composi-
tion, a composition containing 66 parts'by weight of a

_polypropylene (supplied under the trade name "B200" by
Mitsui Petrochemical Industries, Ltd.), 4 parts by
weight of a nucleating agent master batch (supplied

under the trade name "EC-1" by EC Chemical Co., Ltd.,
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concentration Z:WE;%), and 30 parts by*Weight of liquid
paraffin (supplied.under the trade name "PW90" by
'Idemitsu Petrochemical Co., Ltd.) was used. The film B
was a porous film having a moisturé perﬁeability of 2.0
g/100 cm?-hr. | |
(Tape T) |
An adhesive agent (supplied under the trade
name "Panel Master AM936" by Kanebo NSC K;K., and
cohtaining, as é predominant component, an acrYIic
resin) was applied to a PET filﬁ having a thickness of
50 um and serving as afsupport of the fastening tape.
The thickness of the adhesive surface was 30 um. 1In
this manner, the tape T was obtained.
| Comparative.Exampie
The measurements and ﬁests were carried out in
the same manner as in the E#aﬁple for the commercially
~available L-sized diapers having a target tape (Samples
P and K) and ﬁhe commercially available L-sized diaper
having no'target tape'(Sampié g), which_are shown in

Table 1. The results shown in Table 1 were obtained.
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Table |
Back Sheet Peal  |Retention State of the diapers after use '
Strength Time Skin Feel
Break - Bulk Tensile at 180 * of the Back
Strength | Softness Load ' o Breakage of BS Failure in Sheet *
(c/cn) @® (g/c®) (@/cw) | (minutes) Adhesion of FT
Filn A . | o ' -
650 3% 170 300 260 Not Observed 0/100. S
Tape T
Example
Film B : -
450 30 150 400 <30 Not Observed 0100 S
Tape T '
Commercially B On TT (Not Observed)
Available Diaper P| 320 .28 95 280 | 260 - 0100 S
(with TD) . . On BS (Broken) :
Compara. |  Commercially On TT (Not Observed) - _
Available Diaper K| 200 17 80 200 <60 ) 0/100 S
Example |  (with TD) ' ' On BS (Broken)
' | Cosmercially L i | , . -
Avai:able'l))iaper'.l 600 48 200 230 6 Not Observed . 5100 F
no TT . 1 . .

“BS” indicates the back sheet.

* The questionnairing was conducted on 20 mothers.

a stiff feeling while “S"

“F" indicates that more than a half of the mothers judge that the back sht_:el gives

indicates that less than 8 half of the mothers judge that the back sheet gives a stiff feelmg
“IT" indicates the target tape. and FT" indicales the fastening tape.

11S00/S6dL/LOd
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"INDUSTRIAL APPLICABIﬁff& |

In the.diqusable diapér in accordan;e with the
present invention, breakage of the back sheet or de-
tachment of the'fastening tape can be.preventad without
providing the :arget tape. Further, the diaper is
excellenr in softness of-the back sheet and feelihg
during use.

_Further, even though the fastening tape is
fastened improperly as shown in Fig. 13(a), the back
sheet does not break since the reinforcement film is
provided.on the inner surface of the back sheet facing
the absorbent member. = .

Particularly, in the conventional disposable
diaper, even though a moisture permeable sheet |is
employed as the back sheet, the moistqre permeable back
sheet fails to exhibit permeability at the portion
covered with the target tape becausa the target tape
prevents moisture from permeating. 1In contrast; the
disposabla diaper in accordance with the present inven—_
tion, wherein no rarget tape is provided and the porous
sheet having moisture permeability is employed_as the

. back sheet,'axhibits excallence in preventing stuffi-
ness during use of the diaper.- .
Further, where the porous sheet is prepared

from the above polymer composition,. the porous sheet
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thus prepared exhibits an exdellenf'pgrforméncé as a

back sheet of a diaper.

Many other variations and modifications_bf the
invention will be apparent to thoseiékilled in the art
withoﬁt départinglfrbm the Spirit'gnd seopé 6f the
invention. The above-described embod;ﬁents are, there-
fore, intended to be merely exemplary, and all such
variations and moaifications'are inteﬁaed'to be includ-
ed within the scope_of ﬁhe inventioh éé'defined in the

- appended claims.
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 CLAIMS
1. A disposablg diaper comprising:

a liquid permeable topsheet;

a liquid impermeable back shéét;

an absorbent member interposed between said
topsheet and said back shéet;

a fastening tape for secﬁring éaid diaper
when said diaper is worn by the wearer, said fastening
“tape being provided with a folding section at which
said fastening.tape is to be folded back; and

- a release tape to which, when said fastening
tape is not in service and is folded back, an adhesive
surface of said fastening tape is to be adhered,

| said disposable aiaper being charécterized in
that: |

a tensile load of said back sheet at 3% elonga-
tion in the transverse direction of said disposable
diaper falls within the range of 100 g/cm to 300 g/c&,

.and a bulk.softneés of said back sheet is 55 g or less;

a peel strength reqhired to peel said fasten-
ing tape from_said back sheet at 180° is 400 g/cm or
less, said peel strength being measured after said
fastening tépe adhered to said back sheet has been

_ allowed to stand for'24 hours at 40 'C.and 80% RH, and

a time required.un£il said fasﬁening tape and said back
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sheet are peeled from each other under a load of 500 g
is 10 minutes or ibﬁger; and

an outer surface of said back sheet is not
providéd with a target tape to which, when said fasten-
ing tape ié in service; the adhesive surface of said

fastening tape is to be adhered.

2, The disposabié diaper as defined in claim 1,
wherein a break stfength of said back_sheet'is 250 g/cm
or more. ) | |

3. The disposable diaper as defined in claim 1,
wheréin'Said tensile ldad'falls within thé range_of 100
g/cm to 200 g/cm, and said bulk softness is 45 g or

less.

4. The disposable diaper as defined in claim 1,
wherein said back sheet is a porous sheet and has a
moisture permeability falling within the range of 0.5

to 4.0 g/100 cm2-hr.

5. The disposable diéper_as defined in claim 4,
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‘wherein said péidus sheet is obtainéﬁie.by preparing,
by melt-blending, a_melt blended solu;ion comprising
_ c;ystalline polyolefin and a compound with which.said
crystalline polyolefin is miscible ana'in which said
crystélline polyolefin will dissolve at or above the
melting point of said crystalline polyolefin but which
will phase separate below the melting éoint of said
crystalline polyolefin, molding said melt blended
solution into a sheet, and stretching said sheet at

least in one direction to form micropdres.

-

6. The disposable diaper as defined in claim 1,
further comprising a reinforcement.film provided on an
inner surface of said back sheet facing said absorbent

member.

7. The disposable diaper as defined in claim 6,
wherein said reinforcement film is provided at a pody—
surrounding portion iﬁ a stomach side of said back
sheet, and a bulk softness at the position where the

reinforcement film is provided falls within the range

of 50 to 300 g.
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8. 'The'dispdsable.diapef as defined in claim 6,
wherein said reinforcement film is adhered to said back
sheet by such a force that said feinfo;dément film does
hot peel from said back sheet when said fas£éning tape
is peeled from said back sheet during or after use of

the diaper;

9. The disposable diaper as defined in claim 6,
wherein a peel stfength required td peel_said rein-
forcement film from said back sheet at 180° is greatet
than a peel strength tequired to peel said fastening

tape from said back sheet a% 180° .

10. The disposable diaper as defined in claim 6,
wherein a time required until said réinforcement fiim
and said back sheet are peeled from each other under a
load of 500 g is longér than a time required until said
back sheeé and said fastening tape aré peeléd'from each

other under a load of 500 g.

'1ll. - The disposable diaper as defined in claim 6,
wherein said-reinforcément £film comprises a porous

film.
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