1 Description PULL-ON DI SPOSABLE DI APER Technical Field [0001] 5 The
present invention relates to a pull-on disposabl e diaper, especially the one
designed for infants. Background Art [0002] Conventional pull-on disposable
di apers tend to puff out and becone bagg¥ 10 around the wearer's crotch
whil e wom Baggy di apers interfere with the leg novenent of the wearer and
often get out of right position depending on the wearer's novenent. |If a

di aper get gﬁﬁ_ﬁgnpmsition, a leak can follow. Additionally, bagginess of
a di aper mekeés Pi%ifficult to put outer clothing, such as shorts and pants,
over the diaper only to provide a droopy appearance. As a di aper gets out of
position 15 due to the baggi ness around the crotch, the di aper becones
baggi er. [ ORIOBL-ON DASROSABLENRIARIIDI em vari ous techniques relating to
narrowi ng the crotch portion of a diaper have been proposed as in

JP- A- 2002- 159529, JP-A-U 2-84623, and JP-A-11-188056. However, a narrowed
crotch porthgﬂmkﬁgﬁadlike a sagging belt while 20 worn only to result in
nor e baggi ness. I'mprovenents are obtained on freedomof wearer's
movenent or[0001] of outer clothing such as shorts and pants. No inprovenents

on di aper appearance durjn se are obtained, .either. .The dia i scl osed
in JP2A-2002- 15 d’,feﬁ‘eﬁ{ WgFlléjthe es tﬂé‘sp‘-\rl}]é?ﬁ GﬁP?faEfe me&,@ge@?elb{&rﬁ WSrtion
but also a degi_gﬁéd pregahtengt h of side seals relative to the total diaper

| ength, that is, an increased 25 | ength of the non-sealed portion (nanely,
the crotch portion). Such a design helps the <crotch portion droop further

| i ke a sagging belt. [0004] Apart fromnarrow ng the crotch portion,
t echni quesgj#%?gg‘i?r“@ﬂsf@r‘l{i ng a diaper from being displaced away fromits right

posi tion hgggoljeen proposed. For exanple, 2
Conventional pull-on disposable diapers tend to puff out and become baggy
10 around the wearer’s crotch while worn. Baggy diapers interfere with the leg
movement of the wearer and often get out of right position depending on the wearer’s
movement. If a diaper gets out of position, a leak can follow. Additionally,
bagginess of a diaper makes it difficult to put outer clothing, such as shorts and pants,
over the diaper only to provide a droopy appearance. As a diaper gets out of position

15 due to the bagginess around the crotch, the diaper becomes baggier.

[0003]

To address the problem, various techniques relating to narrowing the crotch
portion of a diaper have been proposed as in JP-A-2002-159529, JP-A-U-2-84623, and
JP-A-11-188056. However, a narrowed crotch portion looks like a sagging belt while

20 worn only to result in more bagginess. No improvements are obtained on freedom of
wearer’s movement or fit of outer clothing such as shorts and pants. No improvements
on diaper appearance during use are obtained, either. The diaper disclosed in
JP-A-2002-159529, in particular, has not only a narrowed crotch portion but also a
shortened length of side seals relative to the total diaper length, that is, an increased

25 length of the non-sealed portion (namely, the crotch portion). Such a design helps the
crotch portion droop further like a sagging belt.

[0004]
Apart from narrowing the crotch portion, techniques for preventing a diaper

from being displaced away from its right position have been proposed. For example,



JP- A-9-84826 proposes a pull-on disposable diaper, at |east the stomach side
of which has a first portion within an area 20 nm above the front end of

t he absorbent core and 20 nmm bel ow the front end of the absorbent core and
a second portion defined between the figst portion and the |eg openings.

El astic nmenbers are spacedly disposed in the s first portion at a smaller
interval than in the second portion. The proposal aims at |eak prevention
wi t hout IWBJA-DIMSQ@@rdel Icofifdposdtle tialserngt lehe thesloatich Wdehoftwidch
wearer's bﬁ Ioser tg‘n |rst ortl n t n ’té‘i? aje nd one Whl|cf
substanti a ’éﬁd’é’ﬁ%?{& 8 PRl g\éﬂuﬁhs'%w@f 9E HheAbsorbeRl GRERANY he
first and tzb%xﬁ%m&itmq*fdﬂt @A® of ﬂk%@&bermo& adl 4 sebnd p@ﬂ@i@ﬁai@hﬁecﬂba%én havi ng
el astic nmenbers disposed at an interval gradually decreasing toward the |eg
openi ngs i $hekhshaoriograndphaleg epepgs. THiastic smentheguargtspacedly dispeseldn the st r ong
contractiv i of r bone.
00061 15 Fib e o halBElnt e et A RRRRG Paffont Th BroptEd'afhs Bt ok

suf fi ci ent pyeventoont satheut iropaitieg ethtatvmaymgfcomfmdv}em&lng)d;e aomacar\@tlstthct I

liable to slide a with
the wearer' sea%éd%@lgft&hi%rlgot@gﬁ“ ]?‘?{gggat %lg @B g%??@:?ﬁ%{gl&]ﬁéré Soa1n gllif wai st
portion caequaikihgdhaplnamgedufef peg givien afda@eRyeendhe Arst e thelsecomld partpuns! - on

di sposabl e di aper is generally defined by an arc-shaped curve. Unlike that,
a di aper whose leg hole is defined by a curve gouged inwardly in the front
si de of thiﬁ’@i Tper as disclosed, e.g., in JP-A-9-66071 and W96/ 40035. The
aimof so 8 ng the leg hole is not to provide a fit of the leg holes to
the wearer's grai pﬁll oﬁ011§ﬂb@éblé kigapeh aBeingfeldstie hagbdioldspos@naohn heesabn as

oo <c2 bl Gt B Boeehen oo SRt Bl

wearer's |%&%ﬁu&ﬁ%n@l@@s%‘ﬂ@§tfdxfgtdoﬁﬂaétﬁz@(1§rcte (Bexlﬂg aBpiedd &ﬂthe uﬁﬂéﬂﬂ%ﬁ" Jdmke, the
di aper is apt to slide down with the wearer's novenent and cannot be seen

as | ooki ngWsa®t SBRYORg wear. Disclosure of the Invention 30 [0008] 3

[0006]

15 However, the above-described diaper configurations are not sufficiently
contoured to the anatomy of a wearer’s body and are still liable to slide down while
worn to damage the appearance or interfere with the wearer’s movement. Moreover,

the strong constrictive force of the waist portion can make diapering difficult.

[0007]

20 A leg hole of a pull-on disposable diaper is generally defined by an arc-shaped
curve. Unlike that, a diaper whose leg hole is defined by a curve gouged inwardly in
the front side of the diaper as disclosed, e.g., in JP-A-9-66071 and W096/40035. The
aim of so shaping the leg hole is not to provide a fit of the leg holes to the wearer’s
groins, so that the shape of the leg holes cannot be seen as optimized to the body shape

25 of a wearer. Therefore, where an elastic member is disposed around the leg holes to
avoid gapping around the wearer’s legs, too much constriction tends to be exerted.
Furthermore, the diaper is apt to slide down with the wearer’s movement and cannot be

seen as looking neat during wear.

Disclosure of the Invention
30 [0008]



The present invention provides, in its first aspect, a pull-on disposable
di aper having a wai st opening and a pair of |leg openings. In a flat-out
state of the diaper, the distance betmeen the lower end of a flap in the
| ongitudinally front portion and the g%er end of a flap in the

| onditudinally rear portion is 210 to 2 mm and the width of s the
narrowest part of the diaper near the |ongitudinal center of the diaper is

50 to 160 mm [%9 esyi'tem%x?c rokzi"c'l\é?%'lféfﬁ@i mear a\ullesh disposhble dgrend
aspect, another pul I-on di sposabl e di’aper havi ng wai st o?enlng and a pair

of | eg opehpyigg a waigt Qnealyéranﬁ ésiJallef leg epmgSchrng ﬂGbQWg?rﬁatP gt theddignegghar y
devel Opfmmdlsﬂxﬁgeb% bt a? Qﬁﬂ'o?%rﬂ%ﬁ’ i ! gﬁgﬁmﬁalg BBAY pY aﬁah'aﬁaltw

exactly alon es thereo
i magi nary \lr@wd:n endlof auftapiin ghd luonéltudmatl}yaeanmmnorslsdh 0tnd8a mmgariddh@Wldth of
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connecti ng 1p0srhi on Pl of the |ower end of the 15 imaginary vertical |ine
and position P2 of the intersection between the lateral centerline of the
di aper and the leg hole. The position on the line P1-P2 which is farthest
from the i&ﬁéix”y of the leg hole is nearer to the center of the imaginary
devel opnen than the md point of line P1-P2. The distance between the

position and the Tkt GrB&nhtinvedtioh | 416 gﬂavlf’c?esl $n Qtst secoRd raapecrhﬁldﬂ@drlpﬂpbnt he
length TI fromthe |ower end of . the glnary verti cal e jint front
side to thd&ispasabifdiaperfigving 3 Waksh OpFRIBE 9 paaeﬁefelpgﬁﬁéwpgan e Hanek aFengt h

T2 from t heyd ﬁ%&u@nﬂes&ﬁ ih B8 iy Qhﬂade\éel\s?ﬁm%htcﬂéwwb%édby H@Tﬂa?% cittiflg to

t he narrowest part e i magl hary devel opnent vi ew, iIs 25:75
to 40:60. Mthe érap@@mqaﬂm&xnctbf alphg tiey mrﬁﬁdeszberpof)ldﬁhemle mage befween

perspective,qhas a&%}?ﬂéaﬁ%ﬂ{tm Ihrf% 18%«1: 3t SE@ gﬂ&g%g hBfeARREsechns il Y O

the first aspec the prese I nvention. an ‘expl o perspective
of the di apmagiodryFiegtical dugting bnags embllgr. thafi Y)°. 3A egahglean e rear gdeasi or

RS Ol ok gl M e bl ol o B9 Bl o,
appr oech, umagxbmgrveﬁmgl lidg an)d pdsitgpn P b) the amtedrsEctgpn Befwierethe Ratetal cstterihe
of the diaper and the leg hole. The position on the line P1-P2 which is farthest from
the convexity of the leg hole is nearer to the center of the imaginary development view
than the mid point of line P1-P2. The distance between the position and the mid point
on line P1-P2 is 0 to 50 mm. The ratio of the length T1 from the lower end of the
20 imaginary vertical line in the front side to the narrowest part in the imaginary
development view to the length T2 from the lower end of the imaginary vertical line in
the rear side to the narrowest part in the imaginary development view, i.e., T1:T2 is
25:75 to 40:60.

Brief Description of the Drawings
25 [0010]
Fig. 1 is a perspective of an embodiment of a pull-on disposable diaper
according to the first aspect of the present invention.
Fig. 2 is an exploded perspective of the diaper of Fig. 1 before assembly.
Fig. 3 is a plan of an exterior material of Fig. 2 in its flat-out state.
30 Fig. 4(a), Fig. 4(b), Fig. 4(c), Fig. 4(d), Fig. 4(e), and Fig. 4(f) represent a
novel diaper design approach, in which Fig. 4(a), Fig. 4(b), and Fig. 4(c) each illustrate
a base pattern obtained by draping, Fig. 4(d) illustrates a revised base pattern obtained



a base pattern obtained by draping, Fig. 4(d) illustrates a revised base
pattern obtained 4 by adding correction to the base pattern, Fig. 4(e) is a
revi sed master pattern obtained by adding correction to a naster pattern

t aki ng extension and contraction of the %\earer' s skin into consideration,
and Fig. 4(f) is a final pattern obtained by adding correction to the
revised master pattern taking ease of diapering into consideration. s Fig. 5
illustrate gt Vi ig. 6
s a plan SHonbg TEASHEEIELAE TRy R U8) BNelist ARG SAEHIMNIed by

il lustrati eddiog ctorrectldn ®. a Fiagter Paitdrh daktingextensionand cotsastion orf tlee wearer’s

front-to- reas ngt h ne. 10
Fig. 9(a) i namoe(g)sﬁldgaiube%qﬁ go{“ft;glsa %é)lgﬁ%nt 41“%#@?8 FJ)%%gl(g?gal)ng to
the first thereitd afastehpatiene gkitlg dasy efdiageringantd cEngEiexaﬁbx) is a plan of dt he
di aper_of Fig. at-out state. Fi.g. .10(a), .. and Fig.
10(c) ®ach ill us&a %ééngstﬁteérpogy %‘l‘rﬁ’é’remsélﬁ‘ﬂggg ‘B%elil gﬁ(‘lﬁént core.

is Fig. 1i(a) anqr1g=r69sab%t%hoarrrﬁgmeeﬂﬂucﬁmeloa@nebsosbedtboenot her enbodi ment  of
the absorbent core. Fig., 12( Fig..12(b), Fig. 12(c), Fig. 12(d), and
Fig. 12(e) are eddh dsﬁllﬂhlsgﬁtlofy‘eﬁthéﬂtﬁt her enbodi ment of the absorbent core.

Fig. 13 is a pl ag;%fS ﬁlﬁsﬁ'%{%@ﬁb@rto E%ﬁfeaﬂhelf?(ﬁﬁ‘té Fea 1848th aP'Ehedlﬁé@ﬁ
0 onin |ts

di aper 20 accor to the secon aspect he present I nvent
fl at - out staateeorﬂipgrlollﬂlacﬁplugtrat es a fragnentary plan of anot her enbodi nent

of a diaper acc

Det ai ?dedpDescri p? E%r??%flgg ﬁégﬁﬁéggﬁq%ﬁgﬁ%%?ﬁ%%@hgraga?en I'nv t'?)lq 8?1 w | |
be descri bédustaped obthei gresept afventicry ardibod %Nt & plan oftheehareent Bigt 6(a) e
acconpanyi n‘ggﬂg v¥ %s In what follows, the term"present invention"

i ndi cates & U or both of the first and the second aspects as referred

to above, whi chFiepeidy Big. tI0Eb); caideXig. HI(@) cich Sllastpes spelini Ve another of an

enbodi nment n di sposabl e di aper according to the first aspect
oo e gt B e 36T
15 Fig. 11(a) and Fig. 11(b) are each a plan of still another embodiment of the

absorbent core.
Fig. 12(a), Fig. 12(b), Fig. 12(c), Fig. 12(d), and Fig. 12(e) are each a plan of
yet another embodiment of the absorbent core.
Fig. 13 is a plan of an exterior material used in a pull-on disposable diaper
20 according to the second aspect of the present invention in its flat-out state.
Fig. 14 illustrates a fragmentary plan of another embodiment of a diaper

according to the second aspect of the present invention.

Detailed Description of the Invention
[0011]

25 The present invention will be described based on its preferred embodiments
with reference to the accompanying drawings. In what follows, the term “present
invention” indicates either one or both of the first and the second aspects as referred to
above, which depends on the context. Fig. 1 is a perspective view of an embodiment
of the pull-on disposable diaper according to the first aspect of the invention. Fig. 2 is

30 an exploded perspective view illustrating the diaper of Fig. 1 before assembly. Fig. 3
is a plan of the diaper shown in Fig. 2 in its flat-out state. The term “flat-out state”

denotes the state before the lateral side edges of a diaper are connected together.



30 an expl oded perspective view illustrating the diaper of Fig. 1 before
assenbly. Fig. 3 is a plan of the diaper showmn in Fig. 2 inits flat-out
state. The term"flat-out state" denotes the state before the lateral side
edges of a diaper are connected together. 5 [0012] To begin with, the novel
desi gn approach that provided the foundation for the conpletion of the
present invention (inclusive of the first and the second aspects) is
briefly deetg?]fzzed taking an exanple. 5 Step 1. Sheeting broad enough
conpared w't flat out contour of an absorbent article is directl

appl i ed to the bd@ybegin withetheaoveledagign apprdagh aat praviderbthgfapadation forethe
sheeti ng (o0 VAN t the:] | i.Ack Cat i t i gt £ hi gh
ci T ount or enEP D Yat BrEBRC R ihii0eRe LFMS Rk a HE el asplcth, &7 )
and t he si deiefpdnscaibed tahingldh dxabgded darts. Accurate nmeasurenents are taken
on the right side of the body. The sheeting is unfolded, and the resulting
pattern of the right side is scanned into a CAD program copied to nmake a
hori zont al 1’SI,[I ig_ i mge, which is taken as a base pattern for planar design.
Exanples o Fase patterns thus prepared are shown in Figs. 4(a), 4(b), and
4(c). In these fiShestiag, bro®l ¢nohgh cbinpared egtienflatlout cotbundfem dbserbemtrygti¢ieal ong

the body is fromthe.njddle of the front waistline t he. m ddl e of .the back
v stri e 3 Aoy TBRERLG the oty pha peaer o 8ot IHNT 4o EPE | AR ShefEae
Fig. 5); honitmerdody ibimeksE Wi tindsLiniiating $he PAlspedi thighagirdugnfbiRBce ethei cal

segnent La indicates the crotch position (the position in the |ongitudinal
direction araxgRPBhcipEfeienen plose fethfoeiotenses E1g Anand M pidgweam angnthe

ci rcunf er entil L DEeSA | ﬁﬁé i : e ot il i he
| ongi %di ng‘%lld% déllltér?ecﬁ(%ﬁétgl?néa [ cﬁ?{l garréc?%é?gh%o ] tr%ée.htv\iger JSé)frjﬁileswrg1 rr (;rr\]/[\l/%st)
and the cr chesgtingiigiunfoldeds ¢rd the repulting gatésn ofighe righfrsids iscyanradanta alCAD ne;
curve Ld r n{. S i, stlijne: . C A i lp_ this
way, a bas Z:Pc?é%ﬁe{:oﬁn%c{;?ot a e?]tafﬂrogl%orgggﬂm %Faléf%y%o Chvée@%?sa% Efg?f%?%%@t g);r) 2: 25
The prepar ethnbadesigmat thxamplare wse pattaing thite prpperedsara sbownlimbigs o4@yet(bpf

nont hs), sex C. er aged -group t r epa sker tern for
each gr oup.and Il\lfgc S u%ngt?%gﬁf‘fgglggsgmg%?f hl%r Sgﬁ&e thff%)g@?w{ itg? [’[CI"';11 gz%l%’fi)‘('z‘agshfi e ngam
and tis gh droncthefmeiddleos the front waistline to the middle of the back waistline via the crotch

(hereinafter “front-to-rear waist length”)(see Fig. 5); horizontal line segment Lb that is

perpendicular to the vertical segment La indicates the crotch position (the position in the
longitudinal direction at which the distance between the left and the right thigh
circumferential lines is the least, corresponding to the position in the longitudinal
20 direction at which the crotch of the wearer is narrowest) and the crotch width: curve Lc
indicates the thigh circumferential line; curve Ld represents the waistline; and curve Le

is the side seam. In this way, a base pattern is taken from a plurality of wearers.

[0013]
Step 2:

25 The prepared base patterns are divided into groups according to age (of
months), sex, etc. and averaged per group to prepare a master pattern for each group.
Measurements of waist, front-to-rear waist length, side seam, and thigh circumference
were taken on about 350 babies and toddlers to obtain the averages for each group,
which were used in the master pattern making. The shape of the thigh circumferential

30 line, the crotch position and width, and the position, the number, and the size of the
darts were averaged per group. Fig. 4(d) illustrates a master pattern obtained in that

manner. All the available base patterns may be averaged to make a sole master



were taken on about 350 babies and toddlers to obtain the averages for each
group, which were used in the nmaster pattern nmaki ng. The shape of the thigh
circunferential 30 line, the crotch position and width, and the position,

t he nunber, and the size of the darts vere averaged per group. Fig. 4(d)
illustrates a master pattern obtained in that manner. Al the available
base patterns may be averaged to nmake a sole nmaster 6 pattern. [0014] Step
3. \earers pafignal | oned to nove freely, and their behavior was recorded on 5
vi deot ape, etc. The body novenents frequently shown and how the wearer's
skin extends and contracts with such novenments are observed. As a result of
observation and analysis on the children's behavior, it has been reveal ed
that chil di@W4f age who wear a pull-on absorbent article (particularly

pul | -on di@%?j:frequently show actions such as crawling, novenent from
standing to sitting or vice versa, bending forward 10 while sitting, and
runni ng about andVeaners etrh@bwgdtﬁoomvarfmegy:omdpdm:irebehwidrr‘@@wmrdedxmnsi on

and contractj f _the i c e i . To
cnch o 1 nddslpSy b B P ddUnehRC e Rlenk] SpbBR3T BRYNRE et Kin 70,
2 15 is aderddcaid emittaots with ket inogerhdngs fdenshiseysd.abAsita ehdt skobservationsi on
o pocs. b S8 55 uPBfet R sk v bR Sl et R o} e PS

cont ract i ORyeaf-iaGpul¥d:e hbdorbeh® tatal€ spaticieddys pall-Basdigper) BRG]y shohahdiRms by

addi ng a cross-hatched region to the naster pattern in order to afford to
an absor bef¥Chapy pRMAIng, MOYPBANY ﬁam YR L0 sHne 85 Bﬁea‘fﬁﬁa@gﬁ‘ﬂ‘ilﬁ%tﬁ’wf@f t he

skin ;20 i RfiReiREKaf néhnl¥RARKIut %n]Ei hh&thdiesd RQbAE areSh&Rdnibanitd By eref@dfk Sed

master pattern 1s added correction for inparting ease of 'putting on (ease
of di aperi g¥iensionard eentrapiion oizthe ykigtopwke backaf tle thighst ai ned by enl argi ng t he
25 revised master pattern in the wdth direction at a prescribed ratio. The
result of that

[0015]
Step 4:
To each of the master patterns (or the single master pattern) obtained in step 2
15 is added correction reflecting the findings about the skin extension and contraction

ascertained in step 3. The correction is made for the purpose of securing a region that
can follow the skin extension and contraction. Fig. 4(e) illustrates a revised master
pattern obtained by adding a cross-hatched region to the master pattern in order to
afford to an absorbent article a region that follows extension and contraction of the skin

20 in the back of a wearer’s thighs.

[0016]
Step 5:
To the revised master pattern is added correction for imparting ease of putting
on (ease of diapering) a wearer. Fig. 4(f) shows a pattern obtained by enlarging the
25 revised master pattern in the width direction at a prescribed ratio. The result of that
correction is the final pattern furnishing the planar shape of a diaper. Taken directly
from the body contour of children, the thus obtained pattern is highly body-fitted.

[0017]
The diaper 1 according to the present embodiment is composed of a

30 substantially rectangular absorbent body 10 and an exterior material 11. The absorbent



correction is the final pattern furnishing the planar shape of a diaper.
Taken directly fromthe body contour of children, the thus obtained pattern
is highly body-fitted. [0017] The diaper 1 according to the present

embodi ment is conposed of a 30 substantjally rectangul ar absorbent body 10
and an exterior material 11. The absorbent 7 body 10 is conposed of a

| i quid pernmeabl e topsheet 2, a liquid inperneable or water repellent

backSEeet ?oodyarlg i8 cbinpused sfed Hqﬁiﬂ\{ﬁnﬁ%@f bj}blﬁeecQé eliﬂiuidllg‘@j’dﬁmsﬁﬂe begm? tEe
two sheets 2 an . . The exteriqr materia 1 is disposed on the side,of the
backsheet ~ 3Pt iekabieh na cEmyl FOenE e SOTREITHIC Ak b R RFTRe11 has
its |ongitygdoRBéeté2Rhd 3] MRE bkteRoMARteANE ishlishossPafiteaste sthAPBadkehdteBi ne
the outline of the diaper. The exterior material 11 forms a |eg hole H on

bot h si des of HerahserbeBrodyil. 2). The exterior material 11 is sectioned, in
the longitudinal direction, into a stomach portion Athat is to be |ocated
on the wearer's 10 stomach side, a back portion B that is to be |ocated on
the wearer' goﬁﬁck side, and a crotch portion C between the portions A and
B. The stormach portion A and the back portion B correspond to the front
portion and the rldgrexeniari materialed pdwes iitselopgitudindlecentrah gortioni pastoveidr &xei on of
the exteri ri 1 . o] r t

| engt nui se PTERSEl bdsling ATEE BETE bl CTHE SUOFRERARS 11 'BphtR 5

t he 15 ext ded holefhorbotl sides thasofa(séd Big. B).exFlenditeriprimatersal drisielsyctmhedanh t he
front portipon and t.he ..rear portion. The J.ateral .sid dges Al..and A2 of the
laps P i n iloRgudingiisehon, B & Sitmarhirostcth ey 14 i s oo Rieross oo
the fhaps Etdéﬁachfbedé?acﬁ@cllaqﬂ'ﬂi(ﬁﬂBBhwie tcmerleﬁzttag onttmge,?met;l’stbaclﬁ @fdaFandNailst R
opening 5 and a pair e eni ngs i e _di aper shown_in ig.. 1.
pair of Si GEPELAPLIOR Chetoietn BrposiOBo R e Do simagh PPFEORIA B e Bk i s
20 connect igdfRionCBNB&EdshOt ¢R A EroapbitRh Ot tRY reak Por@orpiebRctih@ftins@sl | ng,
hi gh frequency sealing or ultrasonic sealing. [00 Ql The topsheet 2 and the
backsheet éorzﬁ%‘d@al: ﬁlrﬁ%@p&f@m grtenefamatsrialebl , apd dhereptchortion fecomrsspansant

core 4 10 HOE RAgARILGnrECHGIGY b?‘!ﬁheaé%ééﬁd?erﬂ&tfaﬁéld]}’l. Qs sHiGn %5Fi%99,5&63t 2

1
and the backsheet 3 can be of materials commonly used 1n this type of

15 exterior material 11 has a flap F extending transversely of both the front portion and the
rear portion. The lateral side edges Al and A2 of the flaps F in the stomach portion A
and the lateral side edges B1 and B2 of the flaps F in the back portion B are connected
together to form a waist opening 5 and a pair of leg openings 6 in the diaper 1 shown in
Fig. 1. A pair of side seals S are formed on both side seams of the diaper 1 by this

20 connection. Connection can be carried out by, for example, heat sealing, high

frequency sealing or ultrasonic sealing.

[0019]
The topsheet 2 and the backsheet 3 are each rectangular and united together
with the absorbent core 4 to form an oblong rectangular absorbent body 10. The
25 topsheet 2 and the backsheet 3 can be of materials commonly used in this type of

diapers. The details of the absorbent core 4 will be given later.

[0020]
As shown in Fig. 2, a side cuff 8, 8 made of a liquid impermeable or water
repellent, breathable material is provided on each long side of the absorbent body 10.
30 The side cuff 8 has a fixed edge and a free edge along the length direction of the
absorbent body 10. The fixed edge is fixed to the topsheet 2. A side cuff elastic



di apers. The details of the absorbent core 4 will be given later. [0020] As
showmn in Fig. 2, a side cuff 8 8 nmade of a |liquid inperneable or water
repell ent, breathable material is provided on each |ong side of the
absorbent body 10. 30 The side cuff 8 hgs a fixed edge and a free edge
along the length direction of the absorbent body 10. The fixed edge is fixed
to the topsheet 2. A side cuff elastic 8 nenber 81 is disposed inits
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each other at their ends when the side edges Al and A2 of the stomach
portion A and the side edges Bl and B2 of the back portion B neet

[0022]

The exterior material 11 extends outward from both longitudinal ends of the
15 absorbent body 10, and the extension is folded back to cover each of the longitudinal
ends of the absorbent body 10 (specifically, the longitudinal ends of the topsheet 2 are

covered with the extensions).

[0023]
A plurality of waist elastic members 51, 51 are disposed along, and over the
20 whole width of, the front and the rear ends of the exterior material 11 between the outer
nonwoven sheet 12 and the inner nonwoven sheet 13 in their stretched state. The waist
elastic members 51, 51 are arranged such that those on the stomach portion A and those
on the back portion B overlap with each other at their ends when the side edges Al and
A2 of the stomach portion A and the side edges B1 and B2 of the back portion B meet
25 and are sealed together. As a result, there is formed a substantially continuous loop of

waist gather along the waist opening 5 of the diaper 1 as shown in Fig. 1.

[0024]
Leg elastic members 61a and 61b are disposed in the curved portions on both
sides of the exterior material 11. Each of the leg elastic members 61a and 61b is along

30 the curve. The leg elastic members 61a and 61b are sandwiched between the outer



25 and are sealed together. As a result, there is forned a substantially
continuous |oop of waist gather along the waist opening 5 of the diaper 1
as shown in Fig. 1. [0024] Leg elastic nenbers 6la and 61b are di sposed in
the curved portions on both sides of the exterior material 11. Each of the
|l eg elastic nenbers 61 a and 61b is along 30 the curve. The leg elastic
menbers 6la and 61b are sandw ched between the outer 9 nonwoven sheet 12
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setcgr?d portion 72 both extending transversely of the diaper 1 are formed between the
waist opening 5 and the leg opening 6. First elastic members 71a are disposed in the
first portion 71, and second elastic members 72a are disposed in the second portion 72.
The first portion 71 is positioned between the waist opening 5 and leg openings 6, and
20 the second portion 72 is positioned between the first portion 71 and the leg openings.

[0026]

All the first elastic members 71a and the second elastic members 72a are fixed
in their stretched state between the outer nonwoven sheet 12 and the inner nonwoven
sheet 13.  The first elastic members 71a are arranged such that their ends located at the

25 side edges Al or A2 of the stomach portion A and their ends located at the side edge B1
or B2 of the back portion B overlap with each other when the side edges Al and A2 of
the stomach portion A and the side edges B1 and B2 of the back portion B are joined
together. The second elastic members 72a are arranged in the same way. As a result,
there is formed a gather in the first portion 71 and the second portion 72 in the stomach

30 portion A as illustrated in Fig. 1 and also, while not shown, in the back portion B.

[0027]



25 side edges Al or A2 of the stomach portion A and their ends | ocated at
the side edge Bl or B2 of the back portion B overlap with each ot her when
the side edges Al and A2 of the stomach portion A and the side edges Bl and
B2 of the back portion B are joined to?§ther. The second el astic nmenbers
72a are arranged in the same way. As a result, there is forned a gather in
the first portion 71 and the second portion 72 in the stonmach 30 portion A

as illustrated i i 0, i t oS j . tzhon B.
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in Fig. 3, the distance M between the |ower end of the flap F in the

longitudinally front portion and the lower end of the flap Fin the
| ongitsudi nfdd2g] rear portion of the diaper | is 210 to 280 nmm

The elastic members used in the diaper 1 according to the present embodiment
preferably include natural rubber, polyurethane resins, foamed wurethane resins,
extensible nonwoven fabrics, and hot-melt extensible materials molded into a string, a

tape, a net or film.

20 [0029]
According to the present embodiment, as illustrated in Fig. 3, the distance M
between the lower end of the flap F in the longitudinally front portion and the lower end
of the flap F in the longitudinally rear portion of the diaper 1 is 210 to 280 mm
measured in the flat state of the diaper 1. The distance M defined above will
25 hereinafter be referred to as “flap-to-flap distance”. The flap-to-flap distance M is the
flap-to-flap distance of the final pattern obtained by the above-described design
approach with a necessary length added taking the thickness of diaper materials into
consideration. The flap-to-flap distance M is a length optimized to the wearer’s figure,
characterized by being shorter than the flap-to-flap distance in conventional pull-on
30 diapers. The flap-to-flap distance M is a measure of the length or area of the portion
located in the crotch area of a wearer. In detail, a pull-on diaper having a longer

flap-to-flap distance M has a longer length or a larger area in the portion located in the



measured in the flat state of the diaper 1. The di stance M defined above
wll 25 hereinafter be referred to as "flap-to-flap distance". The
flap-to-flap distance Mis the flap-to-flap distance of the final pattern
obt ai ned by the above-described design pproach with a necessary | ength
added taking the thickness of diaper nmaterials into consideration. The
flap-to-flap distance Mis a length optim zed to the wearer's figure,
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clothing 10 such as a shorts or a pants can easily be put over the diaper to
gi ve a neat appearance. [0030] To further inprove the appearance of the

crotch portion C of the diaper 1, the flap-to-flap distance Mis preferably
230 to 270[0430l more preferably 230 to 260 mm [00311 is The whole length L

of the exterior fglfh 'imig?derlhé %ﬁgéal‘zﬁﬁe %?ﬂieecrht%hgﬁk@&{ edbf 1RE gfa &2 1thy -
Nevertheless, L is preferably 460 to 520 mmtaking into considefation a
neat appeaflapréefldpdistagcaMiisgireferablys2s 0@ 70 mamemoreopreterabdy 230 to2owm. For
assuring a sense of security, it is desirable for the diaper to conpletely
cover the navel. Fromthis viewpoint, L is nore preferably 490 to 580 nm
20 [0032] tquﬁ der to inprove the appearance around the crotch portion C by
pl aci ng a

15 The whole length L of the exterior material 11 in its flat state is selected

arbitrarily. Nevertheless, L is preferably 460 to 520 mm taking into consideration a
neat appearance during and after use and prevention of sliding down. For assuring a
sense of security, it is desirable for the diaper to completely cover the navel. From this

viewpoint, L is more preferably 490 to 580 mm.

20 [0032]

In order to improve the appearance around the crotch portion C by placing a
proper amount (a proper length or area) of the absorbent core 4 on the wearer’s crotch,
not only the flap-to-flap distance M but the size of the crotch portion C in the diaper
width direction is important. If the size of the crotch portion C is too big, it would not

25 have a good fit to the wearer’s crotch and become baggy. From this viewpoint, in the
present embodiment, the width at the narrowest part of the crotch portion C, i.e., the
width N at the narrowest part in the longitudinal central portion of the exterior material
11 in its flat state (see Fig. 3) is 50 to 160 mm. Where the narrowest part is not
identified as a single position but extends in the length direction with the same width,

30 the position at the center of the length of the part with the same width is defined to be

the narrowest part.



proper anmount (a proper length or area) of the absorbent core 4 on the
wearer's crotch, not only the flap-to-flap distance M but the size of the
crotch portion Cin the diaper wdth direction is inportant. If the size of
the crotch portion Cis too big, it wouhg not 25 have a good fit to the
wearer's crotch and becone baggy. Fromthis viewpoint, in the present
enbodi nent, the width at the narrowest part of the crotch portion C, i.e.,
the wdth[003&] the narrowest part in the |ongitudinal central portion of
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di apers. her rrprove thé appeéarancé of the crotch portion C, the
width N at the narrowest part is preferably 60 to 140 mm nore preferably
60 to 120 mm [0034] As previously stated, in the diaper 1 of the present
enbodi ment [0@¥¢ portion of 10 the absorbent core 4 which is located in the
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iIIustrated n, Fi he ahsorbent core 4. used i.n the di r 1 of the
preset %Qe'ﬁts“sespad'fsa P‘ﬁ’? g ﬁ).nggu%pglccé C COpgS wdmgl,%ﬁgwa]g&paréach
ext endi ng 'vs‘hléH”'i% located between the side parts and is fixed to the diaper main body. More

specifically, the absorbent core 4 has the following design of configuration.

[0035]
As illustrated in Fig. 6, the absorbent core 4 used in the diaper 1 of the present
20 embodiment is divided into three pieces, 4a, 4b, and 4c, each extending in the
longitudinal direction and made of an airlaid mixture of fluff pulp and a superabsorbent
polymer. The three pieces are wrapped all together in tissue paper (not shown) to
constitute a unitary absorbent core 4. Division between the central piece 4b and the
side pieces 4a and 4c is along the longitudinal middle portion of the absorbent core 4.
25 The longitudinal front and rear portions of the absorbent core 4 are formed solely of the
central piece 4b. The absorbent core 4 is adhesively fixed to the exterior material (not
shown) on its lower side. The side pieces 4a and 4c are not fixed to the exterior
material, being capable of separating from the exterior material. On the other hand,
the rest of the divided pieces 4a and 4c, i.e., the central piece 4b is fixed to the exterior
30 material 11. So configured, the side pieces 4a and 4c rise apart from the exterior
material by the body pressure imposed in the width direction of the absorbent core 4

while the diaper 1 is worn. To ensure the rising properties of the side pieces, an elastic



| ongi tudi nal direction and made of an airlaid m xture of fluff pulp and a
super absorbent polyner. The three pieces are wapped all together in tissue
paper (not shown) to constitute a unitary absorbent core 4. Division

bet ween the central piece 4b and the ge pi eces 4a and 4c is along the
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more preferably 70 to 140 mm.

[0037]
According to the present embodiment, the appearance of the diaper 1 while
20 worn can further be improved by controlling the average pressure exerted on the
wearer’s body by the first portion 71 in a range preferably of from 1.1 to 2.5 kPa, more
preferably 1.1 to 2.0 kPa, even more preferably 1.2 to 1.8 kPa. The first portion 71 is
preferably formed in the region of the diaper 1 which, while wom by a wearer, is
applied to the part of the wearer’s body between the left and the right iliac crests and the
25 left and the right anterior superior iliac spines. That part of a wearer’s body will
sometimes be referred to the upper iliac region. “Iliac crest” and “anterior superior
iliac spine”, which are anatomical terms, mean the sites indicated by the reference
numerals 9a and 9b, respectively, in Fig. 7. In order to prevent a pull-on diaper from
sliding down, particularly to prevent a pull-on diaper worn by a child from sliding down
30 or drooping at the waist, it has been considered effective to increase the constrictive
pressure of the elastic members disposed in the waist portion thus bringing the pull-on

diaper into close contact with a wearer’s body as exemplified by the design of



According to the present enbodi nent, the appearance of the diaper 1 while

20 worn can further be inproved by controlling the average pressure exerted
on the wearer's body by the first portion 71 in a range preferably of from
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"anterior superior _ildac, spine", ich _are anatom cal .terns, nean.the sites
i cat ed Byveas® paye ol I RGR PAPONEL S BRE R R e res TR B e, |
order to prpemiicodreppindingito dhexpedrei’ s opper slidcdegion deinrthe paristridtive prdsyurt ©f
prevent a pull-on diaper rn by .a child fr sliding down 30 or drpoping at
Phe wel st , th VAR DBREN. e TERSPRAS @F ARHAWS e H524Sct UNBE PREEDHREHAIBt e

pressure ofchfin®aehasbirediAE A& merl b RIR§ScAcHaRteWRiiS LanPRickda®ill EdhdfichvE NYi Ng
the pull-on diaper into close contact " with a wearer's body as exenplified

by the desipgssat of she wrisinofn pulges Zdapsupprlied @oundehe periphery of the proredingt of
: Coet o i | o ;
vt 9L b8l SERAMOREREs fe w8l s Rt DERLAL, BBICH U pp i sigfhr 20

n Irnvent or
ef fecti ve tdeodpnortiéédes theeontns bf the tweaserpr essure of the portion
corresponding to the wearer's upper iliac region than the constrictive

pressure of 5 the waist portion. The reason is as follows. Because a di aper
wear er esiﬁﬁ ﬁtl ly a child has a protrudi ng abdonen as a physi cal
chara%:d[ eri é; an increased constrictive pressure of the waist of a

pul :j Olnl di apEr amﬁéilﬁéssafd)u?dtddhby (e i firbte pyrtioh Yh@fmetcﬁupﬁrgg wiied byorn ]
gradual | y es the waist of t aper to constrict, ere causi ng the
i aper to (HFEES BRETFO) @_%%@ﬁ%?%&ﬁ%ﬁlﬁ, by %@ﬁe@aﬁé? .m%ft?})l/*ﬂo Fhe
pressure exgingfsb¥nd R didtikle oPSpdciiofthe Afst bR GaRBErs1Whi | e worn

(wearing pressure) is adjustable, for exanple, by controlling the material,
t hi ckness, elongation, and the distance of spacing of the first elastic
menbers 71 a. [0039] is Measurenent of the wearing pressure of the first
portion 713N he diaper 1 is carried out on the diaper 1 put on a cylinder

havi ngy a circunf gfa0aemeht e WBaMhE Prédsure of the first portion 71 of the diaper 1 is

carried out on the diaper 1 put on a cylinder having a circumference of 500 mm with a
clothing pressure measuring device (air-pack type contact surface pressure measuring
system AMI 3037-2, available from AMI Techno Co., Ltd.) as follows.

[0040]
20 Measurement of pressure by first portion 71:

An air pack having a diameter of 15 mm is placed with its center even with the
waist opening edge of the diaper, and the wearing pressure P1 is measured. The air
pack setting position in the width direction of the diaper is nearly the center between the
lateral side edges of the diaper and the lateral side edges of the absorbent core 4 (see

25 Fig. 3). Subsequently, the air pack is shifted down by 5 mm along the diaper length
direction to measure the wearing pressure (P2). The same measurement is repeated at
5 mm interval to obtain P3,P4,P5 . . . | Pn). The measurements for obtaining P1 to
Pn are made within an area between the waist opening and the leg openings where the
both lateral sides are sealed together. The measurement is conducted at four points at
30 every vertical position in each of the stomach portion A and the back portion B, two in

the left side and two in the right side of the absorbent core 4, to obtain an average



cl ot hing pressure nmeasuring device (air-pack type contact surface pressure
nmeasuring system AM 3037-2, available fromAM Techno Co., Ltd.) as

foll ows. [0040] 20 Measurenent of pressure by first portion 71: An air pack
having a dianeter of 15 mmis placed with its center even with the wai st
openi ng edge of the diaper, and the wearlJrsng pressure Pl is neasured. The air
pack setting position in the width direction of the diaper is nearly the

center bet ter i de
cdges of tnEtipb ek Bof pieudHEE hellyohl MeIRTachigP 4 fEBeXack OR
shi fted dowortipn B. mihel wergcal héistdhapbetwieemgtvio owuti oﬁctha ansites ofemsammd:m
wearing pr ure (P he sane .neasur e r epeat e erval to
bt ai n_p5. DRecaHiic all B R Ned RO Bl wii TRREL BT b PagnB A P n ar o
nmade W t hi Ralam AIREwREh WE e ﬁmpm&)ﬁwlopwndﬁgfcﬁriﬂstm P& go PH el muwhere t he
both | ateral sides are seal ed taqget he neasurenent i s co t four

d
ol Nt 55 at | Joriisdamecy e IO olbe FEN GRS TASKOBIETS TSR0 MapGiRei BA Midand
the back pg{)fldt%@t\%entt m'e&urﬁlg Qité 6f 3 shdlBaPHXEPd 1Wané Width&iseicotttr St He ﬁ?sft t he

absor bent re 4, to o taln an average 15 wearing pressure at a specific
verti cal pq:@rlnonoﬂ of the stomach portion A or the back portion B. The
vertical distance between two out of the n sites of neasurenent between
which all the nmeasured pressures P are within a range of 1.1 kPa and 2.5 kPa
is taken ﬁ@ ﬁze width of the first portion 71. Wen, for instance, P3 to P6
fall wthi 9 5 recited range, the width of the first portion 71 is
(6-3)x5=15 mm | Thehatancasamfedercendfithe paisttoflvhildearat tWwiachréesdiapend ofi the of P3
and that of P6 he wi dt hwi.se.center of the fjfst ion 71 [00 1] The
roan & r coiFerantebafintht S BiSR ST Bisadis Ap ShhRim PishdS okt BriEhe 10
pr eSﬁnt 3 rrbl@a*inétarm; the ﬁphndar i g‘he t@i_}_ﬁ&ﬁl@dmfﬁeﬂﬁ%ﬂtr}:?%IMS \afudqlri]brelﬁ 15 ghect ed
as the i amet er the cylinder e.term"circu ence of the waist" as
e her ei PVFEE%AL e, GRAGUCTRCE Fisaivd ahpdhd R HUAKIPE FOBRIeARhIRLO] A o

standi ng pegflgr s andidifftpdRfurd® tdkitd GntoN consddritidi0 P PEBALR chideNGhn | tAEO
consideration a _probable change in the circunference at the waist with the

change in wawnﬁ’@@rtcaraéthewsalftwﬂzqhe change in body posture.

15 [0042]

There is a certain distance (width) between the iliac crest and the anterior
superior iliac spine of a wearer. The diaper 1 is effectively kept from moving down by
applying the first portion 71 of the diaper 1 to an area within that width of the upper
iliac region. From this point of view, the first portion 71 of the diaper 1 according to

20 the present embodiment preferably has a width W1, measured in the diaper length
direction, of 15 to 35 mm. With the width W1 being 20 to 35 mm, particularly 25 to
30 mm, the diaper 1 will be kept in place more effectively, and the appearance of the
diaper 1 while worn and the ease of diapering with the diaper 1 will be further

improved.

25 [0043]

In order for the first portion 71 to be applied to the part between the iliac crest
and the anterior superior iliac spine, the relation between the size of the diaper 1 and the
physical size of a wearer is of importance. Considering children, primarily targeted
wearers, for instance, the first portion 71 can successfully be applied to the upper iliac

30 region of a wearer when the distance K1 from the widthwise center of the first portion

71 (i.e., the center of the first portion 71 along the diaper length direction) of the



There is a certain distance (wdth) between the iliac crest and the anterior

superior iliac spine of a wearer. The diaper | is effectively kept from
novi ng down by applying the first portion 71 of the diaper 1 to an area
within that width of the upper iliac r?glon Fromthis point of view, the

first portion 71 of the diaper 1 according to 20 the present enbodi nent
preferably has a wwdth WL, neasured in the diaper length direction, of 15

to 35 nmm t%ﬁtact t@%nmndtqhtovthebﬁtepg c%ﬁtetl%e?@mm tr&aatap&ui qg Ipyefaébtwm@@o mm
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al ong, the d%@ﬁfé' ag&gﬂbp & Ct TR P Eoﬁxpﬁgﬁﬁflf é%ﬁﬁéd g@dﬁ tﬁeo%os%olr iy al

centerllne laper 1 s is pr S neasured in
the flat sohthe abrﬁldtiheiesignqiai “faosteTioe ckhtednd ThKZen@;hlfmm ey entememcedterivied as a

result of Rod S errent of bout 350, . chil dren. for e

i aper s or HRSHRE R IHG SRERghben® Ph st co it Bl IRl fi 1P
speci fical by t}ttyar[teﬁi@’-ﬂ’ol-mtet'mr Férgth @nd Eﬁealtmvhmelfot thethiglarss afidhadidpee

hei ght of, he ht antelo e il spines in the

ot o o malergls 1 iR oy £9 o 30k ik Fbate PR K 1L iR 2 o BAS® T ok toyoi
simliarly ggfly ﬂ@ﬁﬁﬂ%oﬁi@n& e tpaisd ﬂlﬁpe@ rlhaa @‘g'ionocff 4 bearehidie lsﬁcc@éﬁlhlg}n ahed
"posterior center | ength fromthe anterlor center via crotch to

t he post er fistanegs i band @ﬁgmawém'almléﬁter 15 Jo e 8YeRy EYe Hféf?&t 98t sum
of the anterqgpito-posterior length and an all owance for the thi ckness of
the diaper materials is divided by two to give the above-recited KI and K2
values. In order to

[0044]
The first portion exists in each of the stomach portion A and the back portion
20 B. The wearing pressure of the first portion in the stomach portion A and that of the
back portion B do not need to be quite the same. As long as the wearing pressure of
each of the first portions 71 in the stomach portion A and the back portion B is in a
range of from 1.1 to 2.5 kPa, the elastic members arranged in the stomach portion A and
those in the back portion B of the diaper may differ in material, thickness, elongation,
25 and distance of spacing. Nevertheless, excessive configurational difference between
the stomach portion A and the back portion B can result in a dull appearance of the
diaper 1 because the side seams of the exterior material 11 (where both the lateral sides
of the front and those of the rear are connected) may come to the front or rear side of the
diaper worn. Hence, it is desirable that the difference between a higher wearing
30 pressure A of the first portion 71 of either the stomach portion A or the back portion B
and a lower wearing pressure B of the first portion 71 of the opposite portion be such
that the ratio (A-B)/A is within 30%.



is apply the first portions 71 to the upper iliac region of a wearer nore
successfully, the distances KI and K2 are nore preferably 185 to 215 mm
even nore preferably 190 to 215 mm [0044] The first portion exists in each
of the stomach portion A and the back pgrtion 20 B. The wearing pressure of
the first portion in the stomach portion A and that of the back portion B
do not need to be quite the sane. As long as the wearing pressure of each
of the firsgpogegrtions 71 in the stomach portion A and the back portion B is

ina range of froml1l.1to 2.5 kPa, the elastic nmenbers arranged_ in_ the
stomach portion Whﬁﬁ@lthec%@%%dgeﬁptlh@doégl@ sy $tPBACtBPRRtion His 2B Hisetideredecsi f f er
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the stomach portion A are not connect ed wnth si de edges Bl' and B2' of the
back portion B but with side edges Bl and B2 of which the upper ends are
posi tioned[0®M¢r than those of the side edges Bl' 10 and B2', respectively.
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ortlongX]ll In other words, it is not necessary to use the constrictive force of the
elastic members disposed in the waist portion 5 as a primary means for keeping the
diaper 1 in position on a wearer’s body unlike the conventional pull-on diapers. On
the contrary, an increased constrictive force of the waist portion 5 helps the diaper 1
20 move down as has been confirmed by the present inventors. From this point of view,
in the diaper 1 of this embodiment, the average pressure imposed by the waist portion 5
during wear is preferably in the range of from 0.3 to 1.5 kPa, which range is lower than
that of conventional pull-on diapers. It is preferred that the pressure of the waist
portion 5 be lower than the average pressure of the first portion 71 by 0.5 to 1.0 kPa.
25 The waist portion 5 having its constrictive pressure falling within the recited range
offers another advantage that the waist portion 5 is easy to widen, which makes
diapering easy. If the pressure of the waist portion 5 is less than 0.3 kPa, the natural
length of the diaper 1 before being worn is so long that the diaper can have a poor

appearance as a garment.

30 [0047]
To ensure that the diaper is kept in place more effectively, the average pressure

of the waist portion 5 is more preferably 0.4 to 1.2 kPa, even more preferably 0.4 to



[0046] It is preferred that the constrictive force of the diaper 1 according
to the present 15 enbodinent rests primarily on the first elastic nenbers
7la disposed in the first portions 71. In other words, it is not necessary
to use the constrictive force of the stic menbers di sposed in the wai st
portlon 5 as a primary neans for keeplnd the diaper 1 in position on a
wearer's body unlike the conventional pull-on diapers. On the contrary, an
i ncreased qQpRpy.| leHeV;ﬁeisﬁfeC& tﬁé ﬁa’f&‘% pW?eicfntS RONEAARASnRE BEmé RenHEARSEsed 20
nove down as has been confirne present inventors. Fromthis point of
view, in tihenessugehe Pr@sunemfsthen%réfdpmhns 7ﬂheTh%tehSage50;9r@§SGK@1mf?b@§réd by
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portions 7presfiratexeded by 3100 warst portonnd és edjueablcwlyl, ﬁi@te‘txar@l@montrnlltngeth@h aper
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device is Cer p05| ohed” S openi ng
edge to neagur éthdtmthmepressn@ by deswaist pditien femsinrthereanigeiof the peassire byathe 10

reasur emendgsurRnin e R R el s P e PR G OREHS Gher e the
wai st openi ng edge of the stomach portion and that of the back portion are
not even as in the enbodinment of Figs. 9(a) and 9(b), the position nearest
to thes wai §0048peni ng edge in the 10 overlap of the stonmach and the back
portions is t ake[}h %hzfpgrel \i\)l?elfsrabgfphem gggelgsqtgc memﬁers 61a and 61b arranged in their
stretched state substantially along each of the leg openings. The average pressure
exerted by each leg portion 6 while the diaper is worn preferably ranges from 1.0 to
2.4 kPa, more preferably 1.2 to 2.2 kPa. With the pressure by the leg portions 6 falling
20 within that range during use, the opening edge of the leg portions 6 gives a snug fit to
the groins to effectively prevent leakage around the wearer’s leg. When the crotch
portion of the diaper 1 gains weight due to discharge of urine or feces, the absorbent
body in the crotch portion is kept in contact with the wearer’s crotch by that pressure,
thereby keeping the appearance of the diaper 1 and preventing leakage of urine and
25 feces during wear. Thus, the pressure by the leg portions 6 is effective in maintaining

the diaper 1 in good condition while worn.

[0049]
The wearing pressure exerted by the leg portion is measured as follows with
the same air-pack type contact surface pressure measuring system as used in the
30 measurement of the pressure by the waist portion. A 300 mm circumference cylinder
is inserted through the leg opening 6. The measurement is conducted in the area where

the elastic member 61a or 61b is disposed at 6 points at a 50 mm interval along the



pressure exerted by the waist portion 5 is adjustable by, for exanple,
controlling the material, thickness, elongation, and the distance of
spaci ng of the waist elastic nmenbers 51. Wiere the pressure by the wai st
portion 5 is in the range of the pressuag by the first portion 71, the
position of the neasurenent is included Under the first portion 71. is

[ 0048] The diaper 1 preferably has leg elastic nenbers 6la and 61b arranged

in their gitahfehafde %E@kg p%i"tlﬁﬁlt @ntmle}eyth&leqwtﬁ@shm@fe tihgid B6mBASHIAGs. The
average pressure exerte each leg portion 6 while the diaper is worn
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measuring §iabele i Asthe persentrembedimgnt we@rgnm@wetmge i AboPy 2L I WhichHE wai st
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6. The neasurenent 1s conducted’in the area where the elastic nenber 6la or
61b is disposed at 6 points at a 50 mminterval along the 19 circunference
per leg portion 6. Were there are two or nore elastic nenbers 61 a or 61b,
the point $05@asurement is the widthwi se center of the area where the

elastic members1RE Akt 1N0ethe RSP UALAIGAL pilitralfy FECSGOMRN Sickfind D the
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preventing leakage. While the diaper 1 is worn, the second portions 72 are applied to
the body below the upper iliac region, namely the lower abdominal region. The
second portion 72 preferably has a width W2 (measured in the diaper length direction)

20 of 40 to 70 mm, more preferably 45 to 65 mm.

[0051]

Comparing the wearing pressure between different portions of the diaper 1, it is
preferred that the first portion 71 be the highest, the waist portion 5 be the next highest,
and the second portion 72 be the lowest. The diaper 1 with such an order of wearing

25 pressure among the portions succeeds in keeping itself in place with a snug and
comfortable fit to the wearer’s body while worn thereby providing effective protection

against leakage.

[0052]
In the first aspect of the present invention, other configurations of the
30 absorbent core 6 than that illustrated in Fig. 6 can be used. While in the embodiment

shown in Fig. 6 the absorbent core 4 is divided into three pieces along the longitudinal



di aper 1 of the present enbodinent is primarily targeted is about 300 nmm
which is 10 selected as the dianeter of the cylinder. [0050] The diaper 1
of the present enbodi nent preferably has an average wearing pressure of 0.2
to 0.8 kPa, nore preferably 0.3 to 0.6 Efa, in the area except the first
portions 71, the waist portion 5, and t 8 | eg portions 6, for exanple, the
second portions is 72 between the first portions 71 and the |leg portions 6.
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direction) 20 of 40 to 70 nm nore preferably 45 to 65 mm [0051] Conparing

the wearing pressure between different portions of the diaper 1, it is
preferred t[bés3]the first portion 71 be the highest, the waist portion 5 be
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body while warn thereby providing effective protection, against |eakage.
[0052] | n thedyof therdigpss @sar the bpthesidy %@@ﬁfh@rqﬂfenf?ro?ﬁma%@ﬁ %Hﬁt@&d? §ons of

the 30 absl@@gg%e £83bfoeht EoRMY H@ghdtdﬁ' HALUEAE Q4bek Rtritbre @orﬁﬁdo‘f_e@%fths flver Wi | €

in the enbodi shown in Fig. e absorbent core 4 is divided into

t hree pi ecebseaberidayaied? ansyhn ygperadbsotbentlayerct] disppsedr eothe lomer pbsaskentof
divid pi i Mg t e, Ak € g as
the proces TEEal%q 18E uF) spibebehy) REGCAEEpORK PEpARUE,  Mhe [IREF aBSorbeil
confi gur ed lsyer 4@ pataage inpieethdr thmupher absombentolayered2eanidatectan§0&3ongsr fHae shape
of the absqr.hentcore 4 is not.limted to th f.the_aforenentjaoned. .
embod mont HeeT Rt et abSoreh bl a bt & ke Bl S BRI R e
from t he manixturbodyalssent héongi aperlenpelar ditdedohot Eash déefediyes patned 2 odxtertdsr
exanpl e, aﬁoxllgli%u'dlsnta[l? to?c'ghe! ﬂ)w@r Ubsorbent layer 42. [Each defective part 43 extends in the
15 length direction only in the longitudinal central portion of the lower absorbent layer 42
without reaching the longitudinal ends 42a of the lower absorbent layer 42.
Accordingly, the areas between the longitudinal ends of the lower absorbent layer 42
and the longitudinal ends of the defective parts 43 are airlaid parts 44, 44.

[0054]

20 The two defective parts 43 are symmetric about the longitudinal centerline of
the lower absorbent layer 42. The defective part 43 has the shape of a long bow,
defined by a straight line segment 45 and an arc 46 connecting both ends of the segment
45. The straight line segment 45 is nearer to the side edge of the lower absorbent layer
42, with the arc 46 is farther from that side edge.

25 [0055]
The nearly T-shaped upper absorbent layer 41 has a head 41b and a leg 41a.
The leg 41a is positioned between the defective parts 43 of the lower absorbent layer 42.
The leg 41a is almost as long as the defective parts 43. The head 41b is positioned on
one of the airlaid parts 44 of the lower absorbent layer 42. The width of the head 41b
30 is a little smaller than that of the lower absorbent layer 42. The side of the absorbent

core 4 where the head 41b of the upper absorbent layer 41 is positioned is disposed in



10(a), the absorbent core 4 may have a double |ayer structure conposed of a
| ower absorbent |ayer 42 and an upper absorbent |ayer 41 di sposed on the

| ower absorbent 10 | ayer 42. The upper absorbent layer 41 is nearly
T-shaped. The | ower absorbent layer 42,is larger in size than the upper
absorbent | ayer 42 and rectangul ar, |onger than w de. The | ower absorbent

| ayer 42 has a pair of defective parts 43 where the airlaid mxture is

absent al ofpg phhiendreBgbhididigRt i on. Each defective part 43 extends
Iongitudinallyag? t he Iomerﬁgbsorbent | ayer 42. Each defective part 43

extends in the is length direction only in the |ongitudinal central portion
of the | ower absorbent |ayer 42 wthout reaching the |ongitudinal ends 42a
of the | ow058bsorbent |ayer 42. Accordingly, the areas between the

| ongi tudi nal endg gf él;biglé}ﬂ‘ﬁ(fdhﬁ OR PR ahd¥nt 40re QFS%QSE%@ %g&_}%{e]gg‘ivﬁl ends

of the defective parts are airlard parts 44, 44.

def ecti ve gmothentihyar é2 shatrase oithoatsoof thendef¢ativgipardidda¢orrsepnnsk to the sade t he

| ower _absor.hent r,42¢ .Th tive 43-has t S g bow,
def i n&d byplg"eét ?'Aai%é%td'cl |gfnéhes§'é%§$ﬁ%zf{§’¥%r§§g‘gﬁ HElGD. (dheShEP E’éqﬁ%?ﬂlvgﬁds of
t he segnenibsorbent e 42X thai gHocdtédhbetsegmirtdef&etive partsid@and thet log 44ndé tlege of
the | ower absorbent |ayer .42, with the arc.46 ig, farther fromthat side
cdge. 25 [ GRSETOSPRRenhEGFT 41 F0rtantiidioup 86z B5eb S ! i Brokerfete Solhg 41p
and a |eg #hleig. 6.Thm ‘ﬂh@%ni’obﬁiﬂl@tmfﬂi%.im)@lﬁ’e patye@bodrhofded estitne patst43 43 of
the | ower absorbent |ayer 42.  The Teg 4%? iz al most as I%n%é?s,the

def ecti ve haversatsfactorygsingeapabilities beqaysg of the dawolike hare of the Hetestive Bad part s
44 of,zt he kpwer absorbent |ayer 42. The width of the head 41b 30 is a little
smal l er than that of the | ower absorbent |ayer 42. The side of the absorbent
core 4 where the head 41b of the upper absorbent |ayer 41 is positioned is
di sposed in 21 the back portion of the diaper. [0056] In the above

enbodi nent [087k he absorbent core 4, the parts of the | ower absorbent |ayer

i ccos da and do o T EAIGE R SRR s o o BESRRRACMMIOT W FRE, o °
| ower absotlfenthroughetO(dR thérabsorkent sort édllbsramseim Figs. dbRkend Vd(pagansbes3 and
the Teg 41,8407 Thi®sorbent core 4 of the embodiment shown in Figs. 11(a) and 11(b) consists
15 solely of the lower absorbent layer used in the absorbent core of the embodiment of
Figs. 10(a) to 10(c). In this modification, too, since there is a pair of defective parts 43
having the shape of a long bow formed along the length direction of the absorbent core

4, the parts outboard of the defective parts 43 exhibit satisfactory rising capabilities.

[0058]

20 In Figs. 12(a) and 12(b) is illustrated an absorbent core 4 according to a
modification of the absorbent core shown in Figs. 11(a) and 11(b), in which the
defective parts 43 do not have a closed shape, and side pieces 4a and 4c extending in the
length direction connect to the central piece 4b at their one end. In the embodiment
shown in Fig. 12(c), a rectangular absorbent core 4 has notches 4d cut on each longer

25 side edge thereof so that the part of the absorbent core 4 that is located between notches
on each side may separate apart from the diaper main body. In the embodiments
shown in Figs. 12(d) and 12(e), the absorbent core 4 has a double layer structure
consisting of the upper layer 4e and a lower layer 4f. The upper layer 4e and the lower
layer 4f are configured such that, when superposed on each other, the absorbent core 4

30 has notches 4d cut on each side edge thereof and that the part of the absorbent core 4

that is located between the notches 4d on each side may separate apart from the diaper



upper absorbent | ayer 41 correspond to the central piece 4b of the absorbent
core shown in Fig. 6. In the enbodinent of Fig. 10, the parts outboard of
the defective parts 43 have satisfactory rising capabilities because of the
bow | i ke shape of the defective parts 34§ 43. [0057] As a nodification of
t he absorbent core of the enbodinment illustrated in Figs. 10(a) through
10(c), the absorbent core 4 illustrated in Figs. 11(a) and 11(b) can be
used. The ahsobhignt core 4 of the enmbodi nent shown in Figs. 11(a) and 11(b)
consists 15 solely of the | ower absorbent |ayer used in the absorbent core
of the enbodinent of Figs. 10(a) to 10(c). In this nodification, too, since
there is a ir of defective parts 43 having the shape of a | ong bow forned
al ong the [@ﬁﬁﬁh direction of the absorbent core 4, the parts outboard of
the defective paphSerffSodirbhtobt thadccoA@GERICY of ithé Peese@PRREMidD ®8ll thdr0888] 20
In Figs. 12(a) and 12(b) is illustrated an _absorbent core 4 according to a
nodi f i cat | dHistated nathastesensee Figsr B3 andbith i Themlegeription( giyemaheve i) respest whi ch
t he fectd, r ; : S| i and
def ectd ¥ g atsﬁecfgfn gltg ﬁ%ﬁnﬂ%&tﬁn% Qﬁ}gg]iﬁzﬂ@l@%ﬁgﬂ&pto thi& RirEGHss 48

4c extending 1n the e Irection con to"the central piece 4b at
their one #rdsecondtdne thabad mehtdesgtiwdnhérouridey. I Fags, 18 mndtldngri¢raents

absorbent c¢cpre~4.h otches ;4d cut _on.each |onger 25.sid d t.he f so
fhat the pitntfrd B BESERD B et LR RE DT rufPaResdn il NeBiten 208 o
each side baydentgdnad evilhpet e redudahitededcaiped. mai n body. In the enbodi nents
shown in Figs. 12(d) and 12(e), the absorbent core 4 has a double |ayer
structure consisting of the upper |ayer 4e and a | ower |ayer 4f. The upper
| ayer 4e aﬂgk% e lower |ayer 4f are configured such that, when superposed
on each ot ,1the absorbent core 4 30 has notches 4d cut on each side edge
t Eer enf ﬁnd Z gat It Fisgspas(ra()j@ﬁd tingv)ajassho@nd plear 6f the éﬁt@iorh@aﬂeﬁalag@d ipei ween
t he not ches on ea Jde .may separate apart_fromthe di aper mai n
body. [0058}!-RR R A R A aglggécﬁ(e} aqdh@(la} tsBbrsent o 8475 on

W 'l then BRn solthatsieferdiRe nihiethls BARERAEQersAndy BS alldchtcdiNbbtwden g BRIRE T Ption
gi ven above wth respect 5 to the first aspect of the present jinvention is

pe. ¢ pe. |
appr opr i at 8akg odspty sadipg. t AdSESPpetive del f shepdiaper of the present embodiment and
an exploded perspective view of the diaper before assembly are the same as those

15 presented with regard to the pull-on disposable diaper according to the first aspect of the
invention. Accordingly, Figs. 1 and 2 will be referred to with reference to the
perspective view and the exploded perspective view of the diaper according to the
second aspect. In the following description, “imaginary development view” is a view
of a pull-on diaper imaginarily cut apart vertically exactly in the sides and opening the

20 cut diaper flat, and “imaginary vertical cutting line” is a line along which a pull-on

diaper is imaginarily cut apart vertically right in the side.

[0061]
The diaper 1 of the present embodiment has side seals S exactly in the sides
thereof. Therefore, the imaginary development view of the diaper 1 obtained by
25 imaginarily cutting the diaper 1 vertically exactly in the sides and opening the diaper 1
flat has the same outline as a development view of the exterior material 11, and the
imaginary vertical cutting line coincides with the line running vertically on the side seal
S.

[0062]
30 As depicted in Fig. 13(a), the angle 01 is smaller than 90°. The angle 01 is



t he second one that are not described hereunder. In Figs. 13 and 14,
elements identified with the sane reference characters or nunerals as in
Figs. 1 through 12 may be identical and will not be redundantly descri bed.
[0060] 10 In Figs. 13(a) and 13(b) is shown a plan of the exterior material
used in a pull-on disposable diaper inits flat-out state. Figs. 13(a) and
13(b) represent the sane plan so that reference nunerals and characters my

be al | ocat gefilal toetRnant g8 inatde b&dvees @k)eoma‘ oiemssimﬁg@dxiyn@méhl RaftBgdaies i Vi ew

of the diape r of the.presen errbodl d an ex Iod e ctive. view of
The o aper DEFOHSIIEEnBn OLinE YEREaL ks SorrAgRem e SrEeRrLal e eeriBbar d o
the pul | - opyaeirfP Q3 2k %edllegl%re 1ﬁ€e@%ﬂhg1®1ﬁlﬁhé mge fSi1 Stfogﬁﬁﬁcﬁlalﬂfy, iecurve

i nvention. Accordingly, FIg and will be referred to with reference to

the perspebthejes bplévm &mt@m@c@mo@ édofptéfe digpet | velnwaedly gpugaroraoapaye.
accordi ng fge thele QF‘EQBFHQEB?C:§O° 1'0”8:f°he Pk dﬂé’lﬂh@ﬂhﬁﬁcﬁ%' ﬂ%'reék sidé 'B?Qh@ar y

devel opnent view' Is a"view "0 I -on diaper imaginarily cut apart
vertical | ydevcziwmnqntmewmé the @&t:nandnamm}ulrig thdrdegoBoleus conegxeputiwasd frommd

g nar | | SRR ERIERS LRt psit e L i o8RGl et berffu et oG,
t he presenS2anintidg warthe bids ssalsland @akisio R§b<aeL lthe imerbdveionibdeseent the latefal
Therefore, the.. i devel opment view of the diaper 1 obtained by 25

i magi nari | §e‘?fﬁhflgﬂjgar{aﬁégﬁgj’8& 1 vertically exactly in the sides and opening
the diaper 1 flat has the sane outline as a devel opment view of the exterior

material 11, and the imaginary vertical cutting line coincides with the
| i ne younni pepeggrtically on the side seal S. [0062] 30 As depicted in Fig.

13(a), the angle 1|ss [ an The n is, 23 defined to be an
angl e made betweéd S(il}ﬂls 110%511 ﬁagpﬁifmﬂ élail e igihe sagarh RIZioR At he

front sidej{inwardly efRa®é, \ifl’ﬁl% tH& Idgl KoM il 1hRBACISHoriien T &onﬂ(’eﬁ bﬁv\«%&dje Bagl s) of
the exterior material 11 and the leg hole intersectin the line S1. To

put it pl arenfiguratipa léah%esuléfof tﬂmalpcéfg deserebadrdesign meth cthmamusai@swnod t he
g%apgrq : he?eg'tlﬁ%@:{ﬁ 0%&%@% %ﬁe#g%?ﬁ tost J*éﬁmﬂé‘%% Qlarks PAELGEAR Mno0 tO
15 diaper 1 looks neatly, particularly at the crotch portion C, while worn. Gapping
around the wearer’s legs is prevented, which allows for reduction of constrictive force
of the elastic members disposed around the leg holes. The diaper 1 hardly slides down
due to the wearer’s movement, and the rear side of the leg hole hardly slides up to
expose the buttock. To allow reducing the constrictive force around the leg holes and
20 to prevent sliding down or up lead to reduction of interference with the wearer’s

movement.

[0064]
The expression “the leg hole in the back portion C is convex outward” is
intended to include not only the shape of Fig. 13(a) but shapes that are convex not
25 wholly but partly, such as the shapes illustrated in Figs. 14(a), 14(b), and 14(c).

[0065]

To secure a better fit of the leg hole to the wearer’s groin, the leg hole in the
rear side of the exterior material 11 is shaped such that the position on line P1-P2 which
is farthest from the leg hole (indicated by P3 in Fig. 13(a)) is nearer to the center of the

30 development view of the exterior material 11 than the mid point of line P1-P2 (indicated

by P4) as shown in Fig. 13(a). To put it another way, the top of the convex leg hole is



devel opment view of the exterior material 11, the leg hole is convex outward
from straight line P1-P2 connecting position Pl1, i.e., the |lower end of one
of the vertical lines S2 running on the side seals and position P2, i.e.,
the intersection between the lateral cegpterline U and the leg hole. 10
[0063] Thus, in the diaper 1 of this enbodinent, the leg hole in the stomach
portion A is inwardly concave, while the leg hole in the back portion Cis
convex out wadrdr tolthe Sidecdnhd Grotcht ;‘mﬁoxh € thhetd ﬂ&uither(ﬁdet @eambm/&mdmater iobed

desi gn rret od. The thus. desi ned hol a fit to
The. or ol ns Ut imaBiesy develqpgnet s et the@id Boibf Ber By Pisclesteot g€ Hofs
parti cuI ar b},’ox@&eébéiteﬁﬁﬂi&the RREferREréis.Whi | e worn. Gapping ar ound t he
wearer's legs is prevented, which allows for reduction of constrictive force

of the elastic nenbers di sposed around the | eg holes. The diaper 1 hardly
slides down due to the wearer's novenent, and the rear side of the leg hole
hardly sli m%p to expose the buttock. To allow reducing the constrictive

force around thefeg:hel @%eaadﬁ?%fttﬁe HE%‘h%H:t toskﬁéiwagreﬁgw%mﬁ{s WR LReRcL O

reduction of interference wth wear nmovemnent The expression
"the | eg hbttveen positioh&@3kombng Pb1P2CDﬁ the convexxpasti{aiawlich ﬂ@ dlstan@mb@t@ve@@

i nclude no a ( S.ftihat pal v

whol | y but ﬁlggﬁllyl;i QJZ%?% %g kf%ﬁne s%a%)%@ a?‘%il%nsﬁ{[ P& ggglorf li}lgggﬁ)?éf%% %XO ?‘g) and
14(c). [0068mnipprefecably0 o B tringrmdretpraférablyed {o€2f) hol, es stvirhm anar}éa) S groin,
the leg hole in the rear side of the exterior material 11 is shaped such
that the position on line P1-P2 which is farthest fromthe |leg hole

(i ndicated &%/ﬁ? 3 in Fig. 13(a)) is nearer to the center of the 30

devel oprrent[ w of the exterior material 11 than the md point of line

P1- P21fo(i Edi cated Thb)bal%ﬁh? @St\wbg\fie istonkach . polﬁ&ﬂrﬁ)& aﬂ'(g tM?a&%}p&ﬁ@h@ﬁnw, ot heC
top of the conv ole is er . tot i de the crotch portion
than to t h&aehés §Fgé“@ﬁ93?te§°r@ogqoﬁeﬁ‘c%f@rle%f olesHg RFRrrS Sl Shrrent

vi ew t han HBﬁll”lhd it Bf the4dngtBY 1t fRbrh tHe FvaR ,enBMtﬁeegerh@Alqme I @Quhslfg an bet t er
fit to the wearer's, groins. g(l; 066]
the side seal in the front side in the development view of the exterior material 11) to the
narrowest part in the development view to the length T2 from the lower end of the
15 vertical line S2 (running in the side seal in the rear side of the development view of the
exterior material 11) to the narrowest part in the development view, i.e., T1:T2 is 25:75
to 40:60 as shown in Fig. 13(a). The T1:T2 ratio is preferably 30:70 to 35:65. If the
T1:T2 ratio is out of that range, the leg holes fail to fit the three dimensional contour of
the groins, and it would be necessary to dispose an elastic member for exerting
20 excessive constrictive force in the diaper in order to prevent gapping between the diaper
and a wearer’s body. The appearance of the diaper while worn is also deteriorated.
Where the narrowest part is not identified by a single position but extends in the lehgth
direction with the same width, the position at the center of the length of the part with the

same width is defined to be the narrowest part.

25 [0068]

In order for the leg holes to maintain a proper fit to the wearer’s groins even
when the wearer moves, the present inventors have found it advantageous that the
peripheral region of each leg hole in the rear side of the development view of the
exterior material 11 is extensible in the direction perpendicular to that peripheral region.

30 To accomplish this, it is preferred that elastic members E be arranged in the leg hole

peripheral region of the rear side between the outer nonwoven fabric and the inner



S To secure a better fit of the leg hole to the wearer's groins, the
di stance between position P3 on line P1-P2 of the convex part (at which the

di stance between |I|ine P1-P2 and the Ieg hole is largest) and m d point P4
of line P1-P2 is set at 0 to 50 mm pr erably O to 30 mm nore preferably
0 to 20 mm as shown in Fig. 13(a). 7] 10 The bal ance between the

stomach portion A and the back portion Binthe diaper 1 is also inportant

for a good I{dn%vo%nE Tlc't§go G f I&h@lm&{eﬁglbmre@ éE%wn in Flgergh THee

ratio of the |engt wer end the vertical i (runm ng

in the siddastieahernbers Beare pmfetrablmbsmﬁed Weewmdemcﬁodmﬁuommmﬁ an gegleer i or
material 11 {f th%of quhé Q¥ Ly 356 °h%v1§;2&§r R né{'c }%?}1 ggoi* flagth T2

fromthe | ower en S vetlca seal in
the rear adﬁeelobmbinteviel\e\oélthqmmﬂorvme&mabﬂlt hBy tm(pmmsmn arﬁiheelaaﬂlc fhéinbes t he
narr owest rt in.the devgl o nt,.vi e to 40:60 as

CnoneEnt e the sbion S ARl BTN e-todine Gy, dpirging whR 1 shaiehstn, 1S

T1: T2 rati andscoatthctidh dcbampadmgethetlog megmbsat &s taaihe fegidni i préventddr #em

di mensi onal contour of ne groins and woul d be necessary to di spose an
el asti o merdSmE BEmer i Hglgzepésec@@mé i g deWEZI it REOVeSper i n

order to prlﬁlx)%uedggﬁfﬂl)ﬂﬂgnd)%mcéQﬁﬂ@{,\@ﬁpr and a wearer's body. The
appearance of the diaper while worn is also deteriorated. Were the

narrowest part is not identified by a single position but extends in the
|l ength direction with the sanme width, the position at the center of the
| engt h of tﬂ%gﬂart wth the sane wndth is defined to be the narrowest part.

25 [0Qg8] In ordgp 4:g& \A}]J‘?urhﬁg iﬁn@hﬁé the @bé}tﬁ‘h oft Y 9& r tﬂntm% QudalCthe

wear er s gI‘OI ns even arer e presen i nvent ors have
found it adlstancadwovesnt thatlowereendpef thehertadal nhaglsdnruamneaortm eiglerrghleof thet he

rear side gfoh e IRMShORRERLNIPMOLedibA R PRIt TUGE bl sk dEngtbgnsi bl e
Sheberhio e Ebloping K B s 5

in the direction perpen cular peri o acconpli sh
this, it i s@wﬂfﬁeread:riohamatahaislﬂl o] ntreﬂttemt skatd shawm am@egi ]13n(at)hma1hedg, thel e

perlpheral i of. I he ar. si veen t he . ouf er. nonwoven.f.abric agnd the
Poner 25 dBuER fistsire, Mgt Shpliect miR-Bapesh ilbe fufl Beropt (s PrSefe hown
in Fi gs 13(1m)entﬁ|5has peéfax&blyczrfem)esenﬁl annerepplef&rﬂﬂplz)mduosmm tevepxheld in a

direction ma an of 10 to 90, nore preferably 30 to 60, with
t he | ongi tmkfﬁ%%lyig%ﬂte%ﬁﬂ%mv of the

[0070]
In order that an absorbent core 4 of a proper amount (or a proper length or
area) may be present along the crotch of a wearer so as to improve the appearance of the
20 crotch portion C, the width at the narrowest part of the crotch portion C, i.e., the width
N at the narrowest part in the longitudinal central portion of the exterior material 11 in
its flat-out state (see Fig. 13(a)) is preferably 50 to 150 mm, more preferably 60 to
140 mm, even more preferably 60 to 120 mm, similarly to the first aspect of the

invention.

25 [0071]
To prevent the diaper 1 from sliding down and further improve the appearance
of the diaper 1 while worn, the pressure exerted by the previously identified first portion
71 of the diaper 1 is preferably 1.1 to 2.5 kPa, more preferably 1.1 to 2.0 kPa, even
more preferably 1.2 to 1.8 kPa, for the same reason as mentioned with regard to the first
30 aspect of the invention. The first portion 71 is preferably formed in the region of the

diaper 1 that is applied to the upper iliac region of a wearer. The wearing pressure of



devel opment view of the exterior material 11. By the provision of the
elastic nenbers 5 E, the region is capable of flexibly extending and
contracting with the skin extension and contraction acconpanying the |eg
novenent so that the region is preventedgfrom getting baggy or sliding up
to expose the buttock. The diaper 1 thus provides inproved confort and
appearance while worn. [0069] 10 In order to further inprove the appearance

of the di alﬂ%ﬁx@ﬂ?drﬂ@n%@dmeéshﬁ:dWtﬁéﬁi&ﬂﬁ)dﬂﬁ&éﬂﬂﬁﬂabbﬁb|0Wer end of the
vertical line S1 running in the side seal of the front side and the | ower

end of the vertical line S2 running in the side seal of the rear side of
t he exteriﬂpﬁterial 11 inits flat-out state shown in Fig. 13 (a), nanely,
the flap- ap distance Mas explained with respect to the first aspect

of the present '%tm\(ﬁﬁﬁekq)'ibfﬂfe ﬁé@hﬁéxﬁb&dim%ﬁ@tﬁeowﬂapwmbfmerfﬁsﬂ%&ﬁ&i ably 230
to 270 nm even _nore pre erab to_260 nm 410070 In order that an

absor bent &hewn in Fig. d3ghdpes tlz@nﬁmmf ther firgt petioar”]) megturedoin theleagitudinal pe
present al gRgedfie, %etag@epfléﬁ]&ggért Iy 98 8535 fnd fHPrtf?é@a:{;@t 200 58 1aR tipe@f the

20 crotch portion C e narrowest part e crotc ortion
C i.e., tmathsiegard tithe ﬁtsh@smatrqfdhemvepmn |Thetw@th S is morti praferabén 20 40
portion of ,the exteriar 3(a))
is prefer aB% yngoe 8 %6 pﬁaﬁ”g%@é tgj:I'a'lo erer a%%mft e{lﬁm Eg%&e&%ﬁgyr@eﬂno&

pr ef er abl y of6Qiaper’ s AMingnriown and &rrlfyxﬂhej 1ﬁipeovﬁmg tic appeeaicealf thdédiapérnivehile on. 25
[0071] To Bvreven t he diaper .1 fr. sl,i di down and further inprove the
appear ance Vogf aqdhe 19pefifg WAt iBe f12Pethk pressure exerted by t he
previously identified first portion 71 of the diaper 1 is preferably 1.1 to
2.5 kPa, nore preferably 1.1 to 2.0 kPa, even nore preferably 1.2 to 1.8
kPa, foor tih@7sane reason as nentioned with regard to the first 30 aspect of

the | di aper 1 thAS $evaplibd 30 HSpBuRon ] 4al sugomuiby bs spais s, Bene.
\ngg(r: Ir Ingegr gg%é\fgﬁa@feg?&) oft MVeﬁtef SheRQRd dRMinéd KiISfromahe Madhise Eterrifhnae
first portlon 71 (1. e the center of the first portion 71 along the diaper length direction)
of the stomach portion A to the lateral centerline CL of the diaper 1 is 180 to 220 mm as
15 measured in the flat-out state of the diaper 1, and when the distance K2 from the
widthwise center of the first portion 71 (i.e., the center of the first portion 71 along the
diaper length direction) of the back portion B to the lateral centerline CL of the diaper 1
is 180 to 220 mm as measured in the flat-out state of the diaper 1, for the same reason as
described with respect to the first aspect of the invention. Applying the first portion 71
20 to the wearer’s upper iliac region will be achieved more successfully when the distances

K1 and K2 are more preferably 185 to 215 mm, even more preferably 190 to 215 mm.

[0074]
Similarly to the diaper of the first aspect of the present invention, the diaper 1
of the present embodiment preferably relies for constriction primarily on the first elastic
25 members 71a disposed in the first portion 71. From this viewpoint, the wearing
pressure of the waist portion 5 of the diaper 1 is preferably 0.3 to 1.5 kPa, which range
is lower than that of conventional pull-on diapers. It is preferred that the pressure of
the waist portion 5 be lower than the pressure of the first portion 71. The wearing
pressure by the waist portion 5 is more preferably 0.4 to 1.2 kPa, even more preferably

30 0.4 to 1.0 kPa, to prevent the diaper 1 from moving down more effectively.



In the diaper 1 of the present enbodinent, the width W1 of the first
portion 71 shown in Fig. 13(b) (i.e., the size of the first portion 71
nmeasured in the longitudinal 5 direction of the diaper 1) is preferably 15
to 35 mmfor the sane reason as describgd with regard to the first aspect of
the invention. The width Wis nore preferably 20 to 35 mm even nore
preferably 25 to 30 mm for further ensuring the effect on prevention of

di aper's sloahspg down and for further inproving the appearance of the diaper

1 while worn an e, ease of diaperi with t di a 0Q7 As
Shown i g 1asulErE e digreh oF Hhes i thnett b0 Ge an@BRin; peiferspd UL o ne
upper ilia | &b antVyRefefibl YA a therdicSiragiar i tHe IR gohgorVb dBfMmo 36
cgﬁter of 1tﬁteresglﬁfl rsqtzﬁmorttqiﬁgn 710)\;;'ﬂ o , thgsigenterlbst)f thg]fl rst ort|rﬁn 71

al ong the ditlgs m%%ateﬁerablwéc%t ?kP&ffOf HEe sSmsTaRNn 361 erirl aspegihe [Pt er al
centerd ine v@%nﬂ%Pfegﬁngbﬁﬂﬁrleé-gbﬁloﬁ@m%&u?e%ﬁe}’m Afethedl ﬁ?@ﬁ%ﬂsﬁ?ﬁeécﬁb&&‘e

flat-out state e di aper and when th stance K2 fromthe w dthw se
center of the first portion 71 (i.e., the center of the first portion 71
along the diaper length direction) of the back portion Bto the |ateral
centerline[@766f the diaper 1 is 180 to 220 nmas neasured in the flat-out

state of the dia . on..t (o) j . to the

first aspect of ? Eréﬂ%m{eon{h Jl& eip%{x‘% ﬁgat %gg(fﬁl Orf(sjtﬁ ég%*%g%%%%é%?gﬁﬁh%

wear er' s uppsenti embodimegt qnefwalbly thas ax hveariag pesairs udc 82stall 0.§ ke mardie

di st ances ar ref er abl 5,10 215 ven .nore f er abl
To0. 10" 525 Phterabl s 15'0% Y I Pl B8 BRechu oo a? ppitel 7, i WadbhgriBh 3. ra” Y

Pr eserd i nuadttedeg ptﬂmengf,aﬂa%xat?]ple,;thé ba:omli peeivins G eV nlie ﬁn;sif)@gabé ¥1 rgl i es
or constric rinari oph the first el c ers a disposed in

Lhe foret a0 R0eE partons b o SilGe Easant ot in i BFSSRET e By LoEURE of VERE e ot
portion 5 e diBferdi aPRbml cheSsd@bﬁd poafdny 70. ate tappliedStoktBa bodhiibeldw eHegeppet S

| ower than that of conventi onal puII n diapers. It referr d that t he
pressure ofhaciagondiagelydiedower apdpmimal jreion. hélfhetSﬁ@)qsir ?qrﬁ@ymtst

portion 71, gJiat ‘O‘ﬁ.la(ﬂxé&ureﬁrlﬁstﬁéll gﬂi’dﬁé’t‘%loﬁladfsthe BPJpEH) 054030 MEmP LT ably
0.4 to 1.2 kPa, even nore prefera .4 to 1.0 a, to prevent the

di ape¥s 1 fPEﬁf@@fb‘\Yl%g}OééWn@rs@é’ﬂﬂ’éﬁtg vé(by. 27 [0075] Simlarly to the
di aper of the first aspect of the invention, the diaper 1 of the

[0077]

Comparing the wearing pressure between different portions of the diaper 1 of
the present embodiment, it is preferred that the first portion 71 be the highest, the waist
portion 5 be the next highest, and the second portion 72 be the lowest similarly to the

20 diaper according to the first aspect of the invention. The reason for the preference is

the same as described with reference to the first aspect of the invention.

[0078]
In the diaper according to the second aspect of the present invention, the
portion of the absorbent core which is located in the wearer’s crotch is preferably small
25 in both the length and the width directions. In other words, the amount of the portion
of the absorbent core located in the wearer’s crotch is preferably reduced. However,
this can lead to a reduced absorption capacity of the diaper. To avoid this, the diaper
of the second aspect preferably uses an absorbent core having the configuration

illustrated in Fig. 6 similarly to the diaper of the first aspect of the invention.

30 [0079]



present enbodi nent preferably has a wearing pressure by the |l eg portion 6 of
1.0to 2.4 kPa, nore preferably 1.2 to 2.2 kPa, for the sane reason as in
the first aspect. The s wearing pressure by the leg portion is neasured by
the method previously described. [00764gSimlarly to the diaper of the
first aspect of the invention, the diaper of the present enbodi nent
preferably has a wearing pressure of 0.2 to 0.8 kPa, nore preferably 0.3 to
0.6 kPa, in the Wies &&f‘aﬁﬁirbéxhezofd48ft}iéQfohﬁgﬁt&t15ﬂshdvh61mﬁig56 ipasddiianhéd, 10

and the |l eg portions for exa t he second_.por s 72 b tween the
1 st por ¢ SkSREY ppeceoicthe WO cPBggh FibSHEL FER bR ARG P ASEm ALRR Uithe
first aspegte Qhe WHthi STMBE atiRsed Whabetwéta sﬂhaavé%rbéml ®réarand thoQisper fiath
portions 72 are applied to the body bel ow the ug iliac region, nanely

the | ower besions nr&feralégusetrat 2frie 99ar®nd IpHiety ofnfl @dpbaegmeawryvmyn ig the dt h vxz

(neasyr ed h C 0 0 f]”r&)é
prefer abI yb@gcth goégﬂgﬁlngsﬁsghgl\%\éﬁ?\%nh}zgyﬁlﬁga@?{er% ?9 l%Ci;)(?rpﬁjzilrzl %‘é@ﬁ}t wearl ng
pressure bptefurahly di0ftbéi0enm. pdibeivadth of t tabswrbemsworeﬂdfeforch@e ()lraa,s@nttotal

enbodi nent rred poriio t h

var st por 1idsh B FRERRES pora ) ReltFe bl SlaehBeblsO el BRI e,

| owest si milbGmiry tTo Bémre?ﬂaedalﬁp@tloaqmoﬁodnmg:etof thlaechchs;iormapahat width he

i nvention. The reason r e preference s .t S as described with
reference mrqwg?qrﬁﬁ%pf)&bﬁtpngpv?worwgﬁqb%%f% ‘n the diaper
according to the second aspect of the present invention, the portion of the
absorbent core which is located in the wearer's crotch is preferably snall

25 ingbot h[goge] | ength and the width directions. In other words, the anount

of the portion he absor bent core | ocat he wearer's, c his
preferably r educ{é]o‘ dspect of the ‘Eﬁ?flqoé‘ag’etaé’s F'éto‘i%"eah%ﬁ’r%’tgr gﬁn%}’apaci ty

of the di apgfeplated dfiad bhh&orséﬂec&eﬁwngm‘ecbhﬁg&sﬁmdnmmm .qpabl y
uses an absorbent core %aw ng the configuration illustrated in FIg. 6

sinilarly ibapAd2@ Hpevebl2(ehe first aspect of the invention. 30 [0079] 28
Where the absorbent core 4 of the configuration shown in Fig. 6 is used in
t he second aspect of the invention, the substantial w dth of the absorbent
core 4 durjgpgipse

15 While the present invention (inclusive of the first and the second aspects) has
been described with reference to its preferred embodiments, the present invention is not
limited to these embodiments. For example, in the first and the second aspects, only
one of the inner nonwoven sheet 13 and the outer nonwoven sheet 12 of the exterior
material 11 may be formed of water repellent nonwoven fabric. Where the side cuffs 8

20 provide sufficient protection against leakage, it is possible to make both the inner
nonwoven sheet 13 and the outer nonwoven sheet 14 of water permeable nonwoven

fabric.

[0082]
The diaper of the embodiment represented by Figs. 13(a) and 13(b) according
25 to the second aspect of the invention has side seals S exactly in the sides thereof.
Therefore, the imaginary development view of the diaper agrees with the development
view of its exterior material 11. The second aspect of the present invention is also
applicable to a diaper the side seals of which are positioned slightly off the sides to the
stomach side or the back side, for example, the diaper disclosed in JP-A-9-66071 cited
30 above in Background Art.



(i.e., the width of the adhered area between the absorbent core 4 and the

di aper main body) is preferably set at 20 to 90 mm In view of fit and
baggi ness prevention in the 5 crotch portion during use, that wwdth is nore
preferably 20 to 80 nm even nore prefggably 30 to 70 nm The width of the
absorbent core 4 before use (i.e., the total wdth of the absorbent core 4
before the side pieces separate) is preferably 50 to 150 nm To secure the
absor pti onEpemprsmance of the crotch portion, that width is nore preferably
60 to 150 ven nore preferably 70 to 140 nm 10 [0080] In the second
aspect of Hﬂb3fnventlon t he absorbent core shown in Fig. 6 may be replaced

with any of abSO'I*B@?Fes@xﬁﬁﬁ%nﬂ@ﬂ WHO nbﬁ»eoecﬂlﬁ&kaﬁét{ ﬁqtgr@ﬁér éthill WithaefReercB t&i 9s.
10, 11, and 12(a)_ throu 12(e). 81] he present invention

(i ncl usi ve Egamples, bytris tSh%iHé betwnds hak ﬁ@cmgenharsvenb@@ s @ekeeusHeed @ t h

ref erence ed enbodi ments, the present invention is not
I|mt:53 toq)gﬁgtsl%llgggfcl)%%%ents For exarrpl e, inthe first and the second

aspects, only one of the inner nonwoven sheet 13 and the outer nonwoven
sheet 12 of the exterior nmaterial 11 may be forned of water repellent
nonmoven f 8M184¢. \Were the side cuffs 8 20 provide sufficient protection

agai nst | egkaager b& 1 SNpOSBlsPLBeLo AR BON RRUATVER AN (SIGID Y Ey Sheet. 13

and the ou nonwoven s er pernmeabl € ionwoven [ 0082]
The di aper of th@ubwaalapeenshavapineBignt kethrbyghFs geere hidfa) dhe aBRflent dodypr di ng

Si'des ¢ hor S0P FRGRED PEnE P RS, HisAyotay BT LR a0 BABRErh VP hbr
agreesp Wt DSTghﬁz d@\aeio@mm and &Wobfethyléneestiee! hevingal eight o¥120 Fhe a%esond

aspect of ent _invention is al so pI| able to a diaper. the side
seal s of m}%ﬁqﬁ - pd&f ex'GRetMaicright § V%@ Hed sping vty TepRlent pisBIGHER | de or

the back Shgﬁvmféﬁrfaﬁﬂ@mlg% abitgatl ARS8, Iqi(; §§:!|n‘i’6@@r hBnwvelr SO0/ dndwhedl 30

above in Backﬂround Art Exanpl es
repellent spun-bonded nonwoven fabric having a weight of 18 g/m® as an inner

nonwoven sheet. The wearing pressures exerted by elastic members in different
15 portions were adjusted by changing the kind and the elongation of the elastic members.

Measurements of the resulting diapers are shown in Table 1 below.

[0085]
The resulting diapers were worn by 3 children of one to two years of age and
evaluated by their mothers on the conditions of the diaper while worn according to the
20 following rating systems. The results obtained are shown in Table 1.
(1) Bagginess of diaper around the crotch while the diaper is worn
A: Bothering
B: Slightly bothering
C: Not bothering
25 (2) Ease for wearer to move while the diaper is worn
A: No interference with the movement.
B: Slight interference with the movement.
C: Interference with the movement.
(3) Ease for mother to put a pair of pants on child with diaper
30 A: Easy
B: Slightly easy
C: No easy



The present invention will now be illustrated in greater detail wth
reference to Exanples, but it should be understood that the present
invention is not construed as 5 being limted thereto. [0084] EXAMPLES 1
AND 2 (1st aspect) AND COVPARATI VE EXA JTES | TO3 Pull-on diapers shown in
Figs. 1 through 3 were nmade. The absorbent body 10 was fabricated using

hydr ophilic air-through nonwoven fabric having a weight of 10 25 g/nR as a
topsheet 2@%@1&@&&@5@&&8&&&6%0%%&9 a wei ght of 20 g/n2 as a
backsheet 3.” The exterior material 11 was fabricated using water repellent
ai r-through nonvesWBefheriaBri c having a weight of 25 g/m 2 as an outer
nonwoven sheet 1%. .repel l ent spun-bonded nonwoven fabric having a
wei ght of 18 g/ n%'ggglgylgﬁﬁ%r}l{genonmven sheet. The wearing pressures exerted
by el astic nenbefs Nohbdihefieg ent 1s portions were adjusted by changing the

ki nd dt lpngation.of the elastic nenpbers. Measurenents of the
rlesul %’lnng Z@a@éﬁ%@?‘%ﬂ g%cg%eriaﬁeﬁ.é(ﬁn r'nﬁesb\g?aéwg [ 0085] EIJ'he resul ting diapers

were worn by 3 clA:INdtebsepfedone to two years of age and evaluated by their
not hers on the c¢ ngbtfgﬁgsb of ﬁhe di aper while worn according to the 20
fol |l owi ng ratingPsysBEMEOS¢E%r esults obtained are shown in Table 1. (1)
Baggi ness of di apeDbs¢edd the crotch while the diaper is worn A: Bothering
B: Slightly bothering C. Not bothering 25 (2) Ease for wearer to nove while
the diaper is worn A No interference with the novenent. B: Slight
interference with the novenent. C. Interference with the novenent. (3) Ease
for nother to put a pair of pants on child with diaper 30 A Easy B:
Slightly easy C. No easy 30



(4) Baggi ness of pants around crotch on diaper A Bothering B: Slightly
bothering C. Not bothering s (5) Sliding down of diaper after 60 m nutes
wearing A: Not observed B: Slightly observed C Gbserved 31 r~dd 0.1 U
U a.~~0A .Dw UDo w-0 oyop%ﬂddUUU-Yb &a U C'odd
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TABLE 1
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[0087] As is apparent fromthe results in Table 1, the diapers of Exanples
are free from baggi ness around the crot,gh, making it easy for a wearer to
nove and for a carer to put a pair of pants thereover, provide the pants

W th a neat appearance w thout 5 bagginess, and are maintained in right
posi tion dygd use. To the contrary, the diaper of Conparative Exanple 1,
having a large"w dth at the narrowest part of the crotch_ _portjon, causes
the crotch porti v isfappareet] fromnihe geswlisdn plables Lpihe diznsreel Examplep ae fise

b . int - Wi , i j . di aper
079 by SRR R ARG o S A et o 20

baggi er thant tahpaif ®idpayte theyéov@onprovade the Bautspivich la inmati appearapce hwitlmrt i on
B T e TR
| ar ge fl apof CompapativesExaingrde 11 heavidg apkrgeovidiv rp aicaharyevdsk panl & thd drstch
Inferior i ?)oreti%%,r )éal?sgsp ?hcet cr(c)){cht goertigr\ll %lf L{tasteff Oa?l'd of the pants put thereover to become
baggy, interferes with the body movement, and easily slides down. The diaper of
Comparative Example 2, having a large flap-to-flap distance, becomes baggier than the
10 diaper of Comparative Example 1 in its crotch portion and causes more bagginess in the
crotch portion of the pants put thereon. Having a large width at the narrowest part of
the crotch portion and a large flap-to-flap distance, the diaper of Comparative Example

3 is inferior in every aspect of the evaluation.

[0088]

15 EXAMPLES 3 AND 4 (2nd aspect) AND COMPARATIVE EXAMPLES 4 TO 7

Pull-on diapers shown in Figs. 1, 2, 13(a), and 13(b) were made. The

absorbent body 10 was fabricated using hydrophilic air-through nonwoven fabric
having a weight of 25 g/m” as a topsheet 2 and a polyethylene sheet having a weight of
20 g/m> as a backsheet 3. The exterior material 11 was fabricated using water

20 repellent air-through nonwoven fabric having a weight of 25 g/m” as an outer nonwoven
sheet 11 and water repellent spun-bonded nonwoven fabric having a weight of 18 g/m”
as an inner nonwoven sheet. Measurements of the resulting diapers are shown in
Table 2 below.

[0089]
25 The resulting diapers were worn by 3 children of one to two years of age and
evaluated for the following. The results obtained are shown in Table 2.
(1) Elastic mark left around the legs after 60 minute wearing
A: No mark
B: Slightly visible mark
30 C: Visible mark
(2) Position of the waist after 60 minutes wearing
A: Unchanged



[0088] is EXAMPLES 3 AND 4 (2nd aspect) AND COVPARATI VE EXAMPLES 4 TO 7
Pul | -on di apers shown in Figs. 1, 2, 13(a), and 13(b) were nmade. The
absorbent body 10 was fabricated using hydrophilic air-through nonwoven
fabric having a weight of 25 g/nR2 as a topsheet 2 and a pol yet hyl ene sheet
having a weight of 20 g/n2 as a backsheet 3. The exterior material 11 was
fabricated using water 20 repellent air33hrough nonwoven fabric having a

wei ght of 25 g/nR2 as an outer nonwoven sheet 11 and water repellent

spun- bonded nonwoven fabric having a weight of 18 g¢/m2 as an inner
nonwoven sheet. Redighilscbangsdof the resul ti ng di apers are shown in Table 2
bel ow. [ 0089] 2@@% ggesul ting diapers were worn by 3 children of one to
two years of age and eval uated for the follow ng. The results obtained are
shown in T@DJP@SIQOHQﬂl)eallille&bplecafﬁ%ﬂlmlémﬁs wWeged the | egs after 60 minute
wearing A No dghtly visible mark 30 C Visible mark (2)

Posi ti on of the wal st a4 60 m nutes wearing A: Unchanged 33 B: Slightly
changed C Chan@cSl(gh)lyléhmlgedcﬁshght skickap) | eg hol e after 60 minutes wearing

A:. Unchanged s B Slight}y. .changed (slight slid up) C. Changed (slid up) 34
X0 ~a ~ QQU Ul%;:l(:Sll gé&s\égup?
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WWUWUWOWUWUW o 35 [0091] It is apparently seen fromthe results in
Table 2 that the diapers of Exanples are prevented fromsliding dowm at the
wai st or sliding up on the rear | eg holes wi thout giving excessive
constriction around the legs. To the caontrary, the diapers of s Conparative
Exanples 4 to 7, in which the shape of *he leg holes is out of the range
specified in the present invention, is too constrictive around the | egs
(CbnparatiN@91Exanple 4) or suffer fromsliding down at the wai st and/or
sliding upinthe rear leg holes (Conparative Exanples 5 to 7). Industrial
Applicability ilbi{ @feintl¥seepfiom the rdswisas dlable Utlapthe diepos df hirampleshe

first aspect . of th resent .lnv ion.has r.educ i.nes 0, he

cr ot ch por ot S eRRE T e db QY ALt iR S ERE TR S dRERD KA TR e
wear er' s ngiviagestcesyiad tconsttietidry atdund €g Mepgendivt thes conwaryhitheleligetrs Tife

di aper hardly sljides dow with the wearer:s npv nt ile worn, 15 so that
uri ne>and 8%%‘8 apt Eéﬂ@p\qﬁﬁ%f‘dﬁ’!}’&@@v@. ﬁl@ﬁp@?ﬂ %fltgg‘li‘?gwbg@%bshmﬁsoﬁh%ms or a
pants can gasified iRah PresemeinveieorliidR6s chRstAEHR @olfd ithed Rige (CaffpRrative093]
The pul | -on di sposabl e _di aper according to the second aspect of the present

af 9 ) L . p
i nventi on Fsamplad) oF selder somislidme: ¢y at thsexagrand/ar slidmggim, iy the redeledear er' s
groins to pAQ @ a{:ﬁgegg%ﬁﬁsp%tj.on a neat appearance. \Were an el astic
the

menber is di sposed aroun eg holes to prevent gappi ng around the
wearer's | egs, the second aspect of the invention allows for reduction of
the constrictive force of the elastic nmenber. The diaper hardly slides down
at the wailodusrialsApndieabiliy at the rear | eg holes, which would nake the
buttggks & ﬁgf]ed, whil e wom due to the wearer's novenment. In particular, 25
t he diaper  hardly beconmes baggy around the crotch. To all ow reducing the
constrictive fdrheepalt-onndsposable edjapenl assomling too ther Gvstrdspedti ofi thg pissentor up

lead to redoghl Qhadtedutt %gfg?r{egp SBulth ér(r)'t%hvfa%xa[{o%rtlosgi\%o Y 5O %i)peafrfﬁx%é as
a whole diaper while worn. The wearer’s movement, particularly the leg movement is

not hindered. The diaper hardly slides down with the wearer’s movement while worn

15 so that urine and fecal leakage hardly occurs. Outer clothing such as a shorts or a

pants can easily be put over the diaper to give a neat appearance.

[0093]
The pull-on disposable diaper according to the second aspect of the present
invention has the crotch portion thereof designed to snugly fit the wearer’s groins to
20 give the crotch portion a neat appearance. Where an elastic member is disposed
around the leg holes to prevent gapping around the wearer’s legs, the second aspect of
the invention allows for reduction of the constrictive force of the elastic member. The
diaper hardly slides down at the waist or slides up at the rear leg holes, which would
make the buttocks exposed, while worn due to the wearer’s movement. In particular,
25 the diaper hardly becomes baggy around the crotch. To allow reducing the constrictive
force around the leg holes and to prevent sliding down or up lead to reduction of

interference with the wearer’s movement.



CLAIMS 1. A pull-on disposable diaper having a wai st opening and a pair of

| eg openings, the diaper conprising an absorbent body having a liquid
retenti ve absorbent core, and an ext.efdor material, the diaper having, in a
flat-out state thereof, a distance between the lower end of a flap in the

| ongitudinally front portion and the lower end of a flap in the

| ongi t udi gaJAMS ear portion of 210 to 280 nmmand a w dth of the narrowest
part |ocated near the |ongitudinal center of 50 to 160 nm the diaper
having a portion exerting a pressure of 1.1 to 2.5 kPa while the diaper is

worn, thejporti Ahulein@spReEt AthpbehWpiey s Wht Yftnsl LRGHAS0EARE opffindsCo

opening in each of a stomach port| on and a back port| on of tThe diaper, and

havi ng a w dt h the digper tcomPsisimg) anaahdorbant balyt hamngailspidheténtive absgrbert adapt ed
to be applled tdo thge art of .a wearer fromthe iliac crest to the anterior
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the absorbent core being divided into three pieces, one central piece and two
side pieces, and each piece extending in a longitudinal direction of the diaper,

the side pieces of the absorbent core being not fixed to the exterior material
and the central piece of the absorbent core being fixed to the exterior material so that
the absorbent core is configured to separate apart from exterior material in the side

pieces.

2. The pull-on disposable diaper according to claim 1, wherein, in the flat-out
state of the diaper, the distance from the lateral centerline of the diaper to the center of
the portion of the stomach portion is 180 to 220 mm, and the distance from the lateral
centerline of the diaper to the center of the portion of the back portion is 180 to
220 mm.

3. The pull-on disposable diaper according to claim 1 or 2, wherein the portion is
predominantly located between both sides of the diaper and both longitudinal sides of

an absorbent body.

4. The pull-on disposable diaper according to any one of claims 1, 2 and 3,

wherein a waist portion of the diaper while worn exerts a pressure of 0.3 to 1.5 kPa.





