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ABSORBENT ARTI CLE HAVING 5 SOFT- CLOTHLI KE
BACKSHEEWO 98/20822 . FIELD OF PQUANSERI30
‘The present invention relates generally to disposable absorbent articles
such as di sposabl e di apers and, nore particularly, to disposable
absorbent articles having soft- cl otthl i ke backsheets. '
BACKGROUND OF THE | NVENTI ON 15 I nfants and ot her incontinent .
I ndi vi dual s wear di sposabl e absorbent articles such as diapers to-

receive and contain urine and other body exudates. Absorbent articles
function both to contain the discharged materials and to isolate these
~materials fromthe body of the wearer and fromthe wearer's garnents
and bed cl othing. D sposable absorbent articles having many different

basi ¢ designs are -known to thdegENTiﬁRﬁ? E3Pavn§gown that the exterior
ed with a

of di spagsabl e di apers can be cover exible liquid and . vapor

i nper vi 8us sheet to prevent adPEALCHOIHLIKEBACKSHEE assi ng t hrough t he

di aper. and soiling adjacent articles such as clothing, bedding and the
| i'’ke. These outer covers, generally referred to as backsheets, are
often constructed fromfluid inpervious filns such as pol yet hyl ene.

Al t hough such backsheets do prevent liquid from passing through 25 the

di aper, they al so can neke the diﬂ ¢ WEN : unconfortable to wear
because of t heir inperneabi | f nmoi st ur e. . ~ .
Backshd8t s whi chThe present/inyertianorelaips genarally) s disposaple absonbent aticles machi as
backsheet s pghshiEuaiiReg aﬂ&%bféoﬁﬁﬁbmaﬂ?,et@aispoéalmeg%mht aHRESehRAGK Shget S
are mtende?@? 0 aLI ow t'he passage of vapor through themwhile retarding
t he passagé® lk?éﬂﬁk&. eethe conventional breathabl e backsheets are '
usual |y made of m croporous thin plastic filns. For exanple, U. S. Pat.
No. 3,156,242 issued to Croxe eaches t he

use of a microporous film as=&preatian patRsireet. US> Pat. No.
3, 881, 489, i ssudafants and othenin engrindiidug]s wearsdispasaklh edserbenteartitles sech

function both to contain the discharged materials and to isolate these materials from the

body of the wearer and from the wearer's garments and bed clothing. Disposable

absorbent articles having many different basic designs are known to the art. It is also

20  known that the exterior of disposable diapers can be covered with a flexible, liquid and

“vapor impervious sheet to prevent any absorbed liquid from passing through the diaper

-and soiling adjacent articles such as clothing, bedding and the like. These outer covers,

generally referred to as backsheets, are often constructed from fluid impervious films

: such as polyethylene. Although such backsheets do preveht liquid from passing through

25 the diaper, they also can make the diaper feel hot and uncomfortable to wear because of
~ their impermeability to air and/or moisture. -

Backsheets which are pervious to vapor are generally known as breathable

backsheets and have been described in the art. In general, these backsheets are intended

30 to allow the passage of vapor through them while retarding the passage of liquid. The
conventional breathable backsheets are usually made of microporous thin plastic films.

For example, U.S. Pat. No. 3,156,242 issued to Crowe, Jr. on November 10, 1964 teaches

the use of a microporous film as a breathable backsheet. U.S. Pat. No. 3,881,489, issued

to Hartwell on May 6, 1975, teaches a breathable backsheet comprising in combination
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two | aywmslzbm first of which is a |ow void vol une perqum;esbs/mng

t hermopl astic filmand the second of which is a porous high void

vol ume hydrophobi c tissue. 2 Some recent disposabl e diapers use

cloth-1ike backsheets to provide a visual 5 breathability and an .
i nproved natural | ooking and/or inpression. A typical structure of
such cloth-1ike backsheets conprises a nonwoven web joined to the

out er - 2 g LEAF, Wefirt of ikt 18 bR/ AHRTAMnd Pif?OfEJafé‘ MrinopstiO hith3nd shs .n l

| ami nat e. However, suc 0 S ca
enough coﬁméﬁwha%emmmghvwée@&wbmyp bic Hpsuger stiff, buI ky or

rough on the surface. For exanple, the friction. bet ween the backsheet
and the wearer skin of ten caus Skl nr at t wearer'

areas. Further, $5 A ﬂsggpagge[ firse B g@@k@h etFI‘FQ H@};ﬂdéraé“%t hes
gener ai es beeathability aod 28 impro\edsmtirak foekingsandfor | mmessrons A rlsqﬁiail(stmaﬁl‘@ Bess.

It is bel ggye Ehhﬁﬁe é&glée d %&ﬁcﬁf%s a noangéx? weBYofda B ol Sehb g Sirface and:

roughness at Re sur ace o
SUMVARY  OPf 7 pEcToRIiony flapplastic to fonnalanmatef |y stated, the present invention
‘relates to a disposabl e absorbent article. In one aspect of the

nasenbl y. copr FOTTRYoE SHOPUABERKe Cpksltets B o) A AR FrRBEs FHDHIEE REEPBRD s o
bet weHh t hecause theytarp<ither stifiidbulkg obaolgthentthe Ih@adeaCF@hﬁﬁnﬂ@ Q¢ iffieor

For " Cover PESelf e bRASHkePhad e wearer's, Sk R Contls P rBRECRRE et o™
absor bent argas.| HutherTiike ﬁmmﬁmwemﬁmbacksheev and) eha)fm:mﬁh clotlies| generatdsam
about 11. Rojse and alsd i eé’ ﬁfe%&ér S%Bﬁlf&ft ﬂlé&% aﬁgé’f:%ﬁv? h%b?r?&i’%ﬁﬁogs and

a hand val ue o Y, e
backsheet aqqggu%pdrl{y?gg 8’(;‘@?“36? a‘}‘é@é‘gﬂfﬁ ‘bﬁé\-‘#@eﬁ baghsheets Nor e

pref etlably, the nonwoven web is a spunbonded nonwoven web In a preferred
enbodi ment, the spunbonded nonwoven web has a tensile strength of at |east
180 gf/cm in the traverse d| rectlon of the d| sposabl e absor bent

article. 30 : : t he di sposabl e

absor bent art i geagQeEREd, %ﬁégsent meRﬂxt élaaéz%ta gggggmievawse{)mm shidi. a1

topsheet, a backshget and absor.bent core disp n the

t opsheet SARI2FATEL BRANS Héfefmoq; esisnosakie rabserbent artisle comprisss @ncoptanment
posi t20negkseinblycomprisiig® tdpshéet] Mbackishevt bﬁ@hn Absdrbért cofeOdisozed bbtﬁ)@eﬁthd east

nonwoven. tibgeel Bad the backiteel, "D8¢ bRAShe Gomorit s BT SPoe e b e
bi - conpo newtermost of the dbisbibent arficlef farabivering 4tdeast a portion of the outermost portion
of the absorbent article. The backsheet has a hand value of Koshi of less than about 11.0,
a hand value of Shari of from about 5.0 to about 7.0, and a hand value of Fukurami of less
25  than about 0.5. Preferably, the backsheet has a fuzz level of less than about 0.24 mg/cm2
More preferably, the nonwoven web is a spunbonded nonwoven web. In a preferred
embodiment, the spunbonded nonwoven web has a tensile strength of at least 180 gf/cm

in the traverse direction of the disposable absorbent atticle. |

wrr
_)

30 In another aspect of the invention, the disposable absorbent article comprises a
containment assembly comprising a topsheet, a backsheet and an absorbent core disposed
between the topsheet and the backsheet. The backsheet comprises a nonwoven web
positioned at the outermost of the absorbent article, for covering at least a portion of the
outermost portion of the absorbent article. The nonwoven web is a spunbonded

35 nonwoven web comprising spunbonded bi-component plastic fibers. Preferably, the
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spunbonded nonwoven web is placed in the di sposable absorbent article so
t hat t he WO B&i20822 direction of the spunbonded bi-conponenPCHI81883% i bers
Is aligned with the | ongitudinal direction of the disposable absorbent.
article. Mire preferably, the spunbonded fonwoven web has a tensile
strength of at least 80 gf/cmin the traverse direction of the disposable:
5 absorbent article. In a preferred enbodi nent, the nonwoven web has a
hand val ue of Koshi of |ess than about 16.0, a hand val ue of Shari of
from about sﬂnbohdechhmnm&nawelamdplaced in thb dixpowabile absﬂrb&nlanndeiso eltatths fibehan

b 5.0.
?uggt | evel dg-Pc ess {hﬁ%&uﬂ% ﬁfﬁ% %@?ﬁ%@%ﬁ)ﬁﬂ&s s ah ef erab ymgﬁtnmala
backsheet ﬁmemofdbqeﬁpgwleaWMI article. Mnmlpwﬁerabb'oﬁleepummdn@ nonwoven .
surface ang.ed xﬁ@(iyteﬁﬁre Q&nﬁﬂf 6@&%@% $fién mﬂmfmry@&ré&mhcam@ dwp&&b!é"e

out er-f aci c filmto forma

c e, pl s ]
BRI EF CESCRPISThe @él?HgnmRWfﬂ’Eﬁl 03‘“13‘11’ the ngnwoyepuel; S@% Pt aeﬂt‘iab%? of |
cloncl udest id::lﬂx Eﬂc&?w altséutq&m rathanﬁo.ralue dﬂ§7h(;ahﬁt of;ﬂdn about 0 GItS tabowtt9. 5 anda
claiming the subjec l{s{ﬁ‘b‘er. C |sr§?$e as %ﬁ‘ %rlorde th
i nvention, fhep 3ho; eft Sfpqdiment, the
under stoodnbnwuvenwebhadmﬁazzge\wesﬁlespthaoraboutlOmgic .is taken in

conjunction with the acconpanying draw ngs in which |ike designations 20
are used to designate substant lally identical eI enents, and,in which:

Fig. 110s a pl aRzeferably,dhe hackshes fupher epmprasesenplasticriilm having: & Agter-fcing
present surfaderﬁﬁﬂrﬂ b&i}l-ﬁ@iﬂ n.ﬂxrﬁ@é tdnﬁrtﬁe abhwaVél web i pigel withdeeé bivteRfacing
structure, og.n UI:f di aper is facing the viewer; 25
Fig. 21is é FE%BIS ?)]r?g?"@tf"ew of one enbodi nent of a

di sposabl e absorbent artlcle conpri sing a backsheet.

Fig. 3 is a plane view of the sanple used for the tensile property .
measur enent . 30 Fig. 4 is a graph shovm ng the tensile property
of theléarrple BRIEF BESCRIPTTON OITEE DRAWINGS i agr ans

expl ai ning the g rﬁ@%%cxﬁ@ﬁuélh Qoncludes RAM ichEmar ?ﬁ@i’bﬁlﬂrly3§mntmg out and
distinctly claiming the subject matter which is regarded as forming the present invention,
it is believed that the invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings in which like designations
20  are used to designate substantiall_y identical elements, and in which: '

Fig. 1 is a plane view of a disposable diaper embodiment according to the present
invention having portions cut away to reveal underlying structure, the inner surface of the
diaper is facing the viewer; N

25

Fig. 2 is an enlarged, cross-sectional view of one embodiment of a disposable

absorbent article comprising a backsheet.

Fig. 3 is a plane view of the sample used for the tensile property measurement.
30
Fig. 4 is a graph showing the tensile property of the sample.

Figs. SA and 5B are schematic diagrams explaining the measurement for the
bending property.
35
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Fig. 6 wogngsaph show ng the bending property of the sarrpbwmsgsnsssg

Fig. 7A and 7B are schematic di agrans expl ai ning the neasurenent for the
surface roughness. 5 Fig. 8A and 8B are schematic di agrans
expl ai ni ng the neasurenent for the surface friction.

Fig. 9 shows the conditions of the steel plate used for the surface :
roughness and 10 friction neasurenents. Fig. 10 shows the
changes of the Fig| 6d ®grapRshd B t he - -sanpl e:
15 Fig. g11 sh%rwg thewgﬁg%g?{cgl?@ﬁ?gg? ngﬁess gelong .the surface of
t he sanpl e. Fig. 12 is a plane view of the sanple used for
the shearing prEige7y anéZBiras¢rschematic diagrams explaﬁum tHe nicasirefeR® ForS fRW g
the shearigge pr hhessof the sanple. 20 Fig. 14 is a plane:
view of the.” sanpfe uSed for the conpr essi on property rreasurerrent

Fig. 18 is a graph showi ng the conpression’ property of the. sanpl e.

Fig. 16is a sqh g Al Gn &Imraeénsemtawuwem @ﬁ% d@gﬁg@%ﬂgg& the

DETAI LED DESCRI PT1.ON OF THE I NVENTIT ON

As used h P?F 181t or m " absorbent article” ref_ers t o devi ces whi ch absorb
and contain body exudates, and, nore specifically, refers to devices
whi ch are plac 4. NSt [ in 0X] to od the wearer, to
absorb and coner'gg ?h%‘%gfe %95’9%%&5%& s{e”ip ﬂ;tfe’ﬁgtf %/"\r%ﬁ?FW\!ShBSW“dThe
t er m '16i sftictidy measugermengsl herein to descri be absorbent ~articles which .

are not intended to be | aundered or otherw se restored or reused as an 35

absor bent artlcle |.e., they are intended to be discarded after a single
use and, prefer Eigy 10 ‘'shows the ‘changes of the friction coefficient along the surface of the

sample.
15 Fig. 11 shows the changes of the thickness along the surface of the sample.
Fig. 12 is a plane view of the sainple used for the shearing property measurement.

Fig. 13 is a graph showing the shearing property of the sample.
20 ' . : o ' '
, Fig. 14 is a plane view of the. sample used for the compression property

measurement. ' |

Fig. 15 is a graph showing the compression 'property of the sample.
25 : .
Fig. 16 is a schematic diagram explaining the fuzz level measurement.

DETAILED DESCRIPTION OF THE INVENTION
1. Absorbent Article
30 As used herein, the term "absorbent article” refers to devices which absorb and
contain body exudates, and, more specifically, refers to devices which are placed against
or in proximity to the body of the wearer to absorb and contain the various exudates
discharged from the body. The term "disposable" is used herein to describe absorbent
articles which are not intended to be laundered or otherwise restored or reused as an
35 . absorbent article (i.e., they are intended to be discarded after a single use and, preferably,
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to be recycl ed, conposted or otherw se di sposed of in an enV| ron ntal ly

conpat i BY@98/20822 “\mnner) A "unitary” absorbent article rdiGHESHA8Bsor bent
articles which are formed of separate parts united tc_)gether to forma
coordinated entity so that they do not réquire separate nmani pul ative

parts |like a separate holder and liner. A preferred enbodi ment of 5 an
absorbent article of the present invention is the unitary di sposable -
absorbent article, . diaper 20, shown in Figure 1. As used herein, the
term " di aperbe resyded, camposteshen pthenwise disposed 1of Gh eangmmnatﬂe;rtaﬁwamntp,mble

infants anga f')o Njl 'li'xgﬂ%?{" &'Bﬁntt Qgt:le' refet®td! a@&?Uént Eﬁtﬁ:lésowﬁ{ch are fomJ ree of

t he wearer. shou ers however , resent ’let ion is

al so seaqggteu Ragls| wnited 'egﬂéﬁr écbfmbérﬁoosdmatsd eesmguemﬁm theye dﬂtnOﬁ aequire.
briefs, i %éﬁéihﬂertﬁ&ﬁpulltﬁve pﬁtd@ﬁzaameﬁarate twlwedndhﬁieéemﬁp@m}rédl éiﬁtso%xméﬂmﬁ" ne.

h t
1 D ° 28 o et el R pSent S Venyipu i RO wBAY snosshlc abtosbent il
(i.e., diaper 20, sheveit i Figutke d e dAs apdd hereing thep térinetlliapet*) reférs ho pardbsedentof

h | h f
the di apertge ZERAT ol 8 inkihes dRaTREGhRSRE Birkor ik I RofP B0 e 16ere
wear er, t Herspofdhe wgarenc dt 3119111& be inderstoed,vhasvaser, that the presentrinPentionsis biso.

flhgufj' apelapgcae’ @ Ahet GBEBIbLIC Arel &0 Nulh N EE NincBRBRARE ytﬁ&ﬁ CHRIkiRbE 2

pervi ous }.opshe I d I npervious bac jOIned
to t hgot opedergarm Ja er hoﬂea%ogrtﬂr ﬁ’é‘ﬂ? qusv@ng@ygmﬁ ERTHENE, (RIS Rant,cand
t opsheet ZHeHHd t he backsheet 26. The 20 absorbent core 28 has a pair of
opposi ng | ongi tudi nal edges 60, an inner surface and an outer surface.
The di aper preferably further conprises side panels 30; elasticized |eg
cuffs 32; el astFigureeliszaipineavicr Qf4the aiiapea mdntxmﬂugomyemmmﬁeqblstamaﬁml y

conprisin REHS
The backsﬂ‘ggt elgsnc Iri)ige%erﬁpéo l? at es acﬁéo E a cont ai Eﬁ I n he
absor Bént te&ae 2t¢ar y shewidhe pwgstratctl% péghmmr 2fsand wish thecportipa of thedipy pezo

such as b ]:Q@ \ﬁlﬁilgffceﬁﬂﬁ weder, ey inmext éix_rfactlz: 40, facm the vieWef Ak eR®¥n aPFigafe BN

i nner surface, ci e viewer in Figure

re St RS i A HPhC cYpBUEL byl ST
regi on 46 perviousoimpsheeti 240 at ll'rq;ud dmpenaous backghesh 264joiredctocthe Hopshgetpand Bn
posi ti onedylgh e@oﬁe&%s éﬁ) Sftiofed He genbrtl’ffg'tcgﬁhé"t Qﬁ%ﬁhﬁefﬁ&ﬂghéé?'ﬁt g on

46, and a erl ery I's define rineter or edges
of tha&0di apeer tztt qore #Bihap atngir of Q@@H’ge’@n&@lﬂﬂsngﬁﬁﬁmm%ﬂ“ﬁ% agd @n

fﬂgfs ar ;e Uk eipRted lfh% dﬁﬂ?& p&fh@ébl&tﬁ&tﬁaec&ﬁpﬁéestéi& gmsomasﬁmm Fe@s
a por | O

i S 05|t|on nt to.t.he
oot PPt 5 331 elastioiad wastinnds 3, 4 Al rsinfig YR I8 pageaBRLraPIing a
formed by pair dfesaalremepbmbmbarsoﬂ adtdaatlamhi@ﬂteer 88d OftecbacRsheet 26 ppeventst s

Jt ﬁ'e ned t0 fhelddRSNBErbed knd JSHRailHA & 1R Yok ibent orE S8 BT fRninB A8 bhRR Of

25  contact the diaper 20 such as bed sheets and undergarments.

The diaper 20 has an inner surface 40 (facing the viewer in Figure 1), an outer '
surface 42 opposed to the inner surface 40, a rear waist region 44, a front waist region 46
opposed to the rear waist region 44, a crotch region 48 positioned between the rear waist
30 region 44 and the front waist region 46, and a periphery which is defined by the outer
perimeter or edges of the diaper 20 in which the side edges are designated 50 and the end
edgés are designated 52. The inner surface 40 of the diaper 20 comprises that portion of
the diaper 20 which is posttioned adjacent to the wearer's body during use (i.e., the inner
surface 40 generally is formed by at least a portion of the topsheet 24 and other
35 components joinéd to the topsheet 24). The outer surface 42 comprises that portion of the
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di aper 29oWaheskei S positioned away fromthe wearer's body géy/@sesnbi® outer
surface 42 is general ly formed by at | east a portion of the backsheet

26 and ot her conponents joined to t ge backsheet 26). As used herein,
the term"joi ned" enconpasses configurations wher eby an el enent i:s -
directly secured to the other elenment by affixing the elenent 5 directly
to the other elenent, and configurations whereby the elenent is indi rectly

secured 10 i Ghick S U5 ol BMEY Bk el 8 SRS
wai st regi gendeallsifdrmedeby atdaast waiostion eﬁ}he backsheet %@ndmlmn@tompommm;mmddo
edges 52 ofyht e cRMPPRHY hQ ﬁ&@ ﬁér@fnc Wedter?“ e?xQOtBBasses coniﬂ?.ﬁatfﬂn@per

20 al so has two centerlines, a longit I ne
transver se Westey apflemens IST‘HFF"flé‘rW“lICGrFQl thgpthen elemgnt bxéfﬁh’@geﬁlﬁ elgragnd s

to a IHse clmecﬂ to the ofher Gldmeéit] afd i donki bﬁ@wmeﬁyrlﬁmf b&ﬁﬁht t 39 lﬁth?éctl |
ener a al | ar a (5] W |ca

O e wh! creiiRa o e 0@%%?}%%%%%@%}% {he bloment to Ritmmadizte Mnben® Whlch e

t he di aper tifh are mfﬁxed tofthe other eletientnThe rane Waish segioe d4 land ehefrontrwaist region
terch h |

Lo RO ool BB Slach 20l ey Sa e GoSEBR AN <1 L1E5

Iongitudinal dlrectlon (whi ch divides the wearer into front _ and back

body hapves). The dlaper 20 alsd %st%QSﬁErl%s,aHQOﬁ (ﬁﬁé]k(@é?f&ﬁn@fiob% a.
| ength and width d |rren general |y 2 Argeréﬁa t hose_of th %
absor bent dHPEVIES “F'ﬁ%‘” Biﬂegﬁ’eéﬂt‘%n ngitudigalcy IR efRry to 2 lineyaxisy g
g he edges air difeetiabinothb phine oftie difpdr Q0tthatrie gynerallynalighed meith (elpe approkinidoely
| aper 20.

core 28 msnP aﬁaelleé\saél{ehﬁteﬂ ‘t,%a %Opgmme&’hlcé%ﬂfegg 2 g%g@ge&inom%mc oﬁf %@Qﬁi\%m
exenpl ary owhrnathardiaper 20sis . damnegnr"aranmsve" as used dierpdn, care Mcgmnblr:l y
i n U Sys5PataRtrefbr8Ca BA3, AL Idr! ditbetibh WHi tieb vathdh Re ?%E'&nﬁef(ﬁ%e?Qhat is

Snépff gbl © sgngrﬁﬁvmeeﬁﬁﬁ %%ﬂ%ﬂp&g@aﬁt&ﬁ&?ggﬁc&mv Wwwr#%

El asti ¢ Waiand baclabodyehidaes)ng A Predi'sposed Resilient Flexural Hinge"
whi ch issued to Kenneth B. Buell et al., on Septenber 29, 1992; each
of which is incorporated herei'n by reference. - The absorbent

core 28 may be afhe fapdmeb%anmﬂmpkshﬂc&ﬁ h@ledmh and yvidth dimeagionscgenenally,

o TR 0 R A VR 1 ey A et Sy

shown in Fikg¥ped the edggs of the ahsRIbEHere 2h IR thoTbl A gnmhecﬂﬁrﬁl it tﬁaiva# 20.

gar nent - f adVRDg tie tdpsheat D diye baklRgt 36 (iﬂxd the absoﬁ:emcdsre@‘s hayibe ssdgnbledand a

e Vo S O e RS, B e, AR e
are described generally in U S. Patent 3 860,003 entitled "Contractible Side Portions for

25 Disposable Diaper” which issued to Kenneth B. Buell on January 14, 1975; and U.S. -

Patent 5,151,092 entitled "Absorbent Article With Dynamic Elastic Waist Feature Having
A Predisposed Resilient Flexural Hinge" which issued to Kenneth B. Buell et al., on
September 29, 1992; each of which is incorporated herein by reference. |

30 The absorbent core 28 may be any absorbent member which is generally
compressible, conformable, non-irritating to the wearer's skin, and capable of absorbing
and retaining liquids such as urine and other certain body exudates. As shown in Figure
1, the absorbent core 28 has an outer-facing (or garment-facing) side, a body-facing side,

-a pair of side edgés, and a pair of waist edges. The absorbent core 28 may be

35 manufactured in a wide variety of sizes and shapes (e.g., rectangular, hourglass,
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T"-shaped, asymetric, etc.) and froma w de vari ety of ui d- absorbent
mat er i al V0O 98720823 monly used in di sposabl e di apers and ot he&%
articles such as comnm nut ed wood pulp which is generally referred to
as airfelt. Exanples of other suitable absorbent mat eri al s incl ude
creped cel |l ul ose waddi ng; neltbl own polymers including coform 5 g
chemcally stiffened, nodified or cross-linked cellulosic fibers; tissue
i ncluding tissue w aps and tissue | am nates; absorbent foams
absor bent sgonbesed, sasyﬁﬁﬂétﬁ@r aer)t and fronpal wide sanapsafr tiqmﬂ-e@sd;ﬂbemgmatenals

10 o1 S chpROiy Y 1R o Bt i SRR RO e ok R

vary (e.g. ,weddepulp whigh sogénerallycreferredety as airéelty dExamples of other suztghhe@bsg;bent ._
hydr ophi | i gngéﬂak%xude SHepEd FRARIRE Wadding: St gorgrnér@vrﬁauaﬁgr

denS|ty an ower aver ag aslt s wel g ISItIOﬂ Y4

conpri sé& orchemically, gtiffengd; modified PU&E‘EFMC cellulpge fibeps tissue ‘%@‘%é@?‘lﬁe nt

capacity Ref atd aisghe Oralﬁﬂﬂéte§0 aBsozBerfB foamdsS Oab¥orbeat | gsdmges amm@mﬁ
wear er s rangl

g fro f ant t hr.qugh adul ts.
absor bent FOLHBELSy ag]?orpﬁ@ %@é’&g B’éﬁ?"‘@ﬁ’r ar agy seﬂB’(YIaEO)geem%eﬁal ?fo?ﬁfg!%’%tf@sv@q h
t he desi gn thawedlalsg and the i ntended use of the diaper 20.
enbodi nent. of the diaper 20 has an asymretric, nodified T-shaped
absorbent core 28 having ears in the front wai st regi.on but a generally
rectand0l ar shapBheconfignratien ard congiustion ef thenabsprhent Ferey2 &gy rigeh{e-g., the

struct ur esa{bﬁr, bléﬁpc(ﬁ.g éﬁi}?hm BlcaliférSzonts, a hydr@;f)hlhb grda'ié?ﬁ,%l&upeﬁb@&*bbﬂﬂ

t hat have L eved w de “accept ance an commer ci‘al, 'succes

descri bed i8fadiens, oplower averageodensily and loweraverqgghasis wsight ?&%‘bﬁ“b%%ms’ or .

. Zc’,t E; gg t Z E) SS ‘mhp amgnse one bOmYES ByBs clstrabtures)) Bmphﬁnﬂllermﬁ , antia®6orbehtIapaitye nfj _
e 2 e

to Wi snan &thﬁﬁgsoéhé‘gﬁﬂ‘eeb%ma)igg‘? bel}f%ggé Eqaac\é%té;px}@é % %‘%ﬁtg l?ltlflf%w

" Absor Bént tmnughradultsrg Howewet, itheytotal pbsorbengcaparityof the abserhent core 28ghould be

Decenper 19, & %ﬁfo Glfing hnd Mb ifRRde Bdd df tRE diabed. Densi ty
Absor bent sd’%—iaSl Lo er Density gnd Lower ngr s Wi ght
Acqui sition Zones" |ssued to Al emany et al. on May 30, 1989. The

absorbent core ”@ﬁefémb&ﬁmeﬁﬁrﬁfr tige didper R0alhas care asymmemsmmﬁednﬁ‘ahapﬂig
Dosit oned HoBienham ol e S 18 e %%r?ewaé&' régPl ot § Helleia§ chailar shape
5, 234, 203, iarthé réardvaist regioh Alxemiplary absarbentstrweturesiforuss as thg jabsorpant corec2&ing
Enhanced Abé@xp ??{s\égt i{ljgﬂtgc%s&ﬁt have h?v‘émﬁe ﬁ&ce%bmce ﬁﬁd éﬁﬁhfei‘clﬂl(kucéegg dre

and in U-S entit | Ci ency Absor bent

Articles Folesrribeshin HehdRatant hekherh enqt@ug'&gbﬂ)%ﬁﬁﬁ\b sprhgph Structures jsgued
Tayl or on S@pWwesidifén P al. 18@%ept%lxﬂbeef9 t1986¢ (N8I Patefit 4]693j4020¢ritledt "Bkbsbrkeat n

by 35 ref e}&m (ies With Dual-Layered Cores" issued to Weisman et al. on June 16, 1987, U.S.
25  Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer” issued to Angstadt
on December 19, 1989; and U.S. Patent 4,834,735, entitled "High Density Absorbent
Members Having Lower Density and Lower Basis Weight Acquisition Zones", issued to
Alemany et al. on May 30, 1989. The absorbent core may further comprise the dual core
system containing an acquisition/distribution core of chemi_cally stiffened fibers
30 positioned over an absorbent storage core as detailed in U.S. Patent 5,234,423, entitled
"Absorbent Article With Elastic Waist Feature and Enhanced Absorbency” issued to
Alemany et al., on August 10, 1993; and in U.S. Patent 5,147,345, entitled "High
Efficiency Absorbent Articles For Incontinence Management" issued to Young, LaVon
and Taylor on September 15, 1992. All of these patents are incorporated herein by
35 reference. |
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The t opshs %Q is preferably positioned adjacent the |anbTﬁH@aQ@3962 of
sor ent core 28 and is preferably joined thereto and to the

backsheet 26 by attachnent means (ot shown) such as those well known

in the art. Suitable attachnent neans are 5 described with respect to

joining the backsheet 26 to the absorbent core 28. In a preferred

enbodi mnent of the present invention, the topsheet 24 and the backsheet 26

are j oi ned directly to each other in the diaper periphery and are

indirectly joined together by directly joining themto the absorbent

core 28 by any Fhettopsheead ds fpi‘eféfablh?mmonedadjacem the infdresurfyes 62ebf the | S

f bl . f
R R ) RBR 88l 0 ld is oSttt 1ot B4 Fild fethe BekReb by aiactiBRE”T
liquids  meate(ngt shewhhuichtas thesedwel) kpewatm dheanth Suitgbleiattactinént lomeans areA
sui table t 995%&3@& with r Qg omm\%otﬁ@ @H@I&%&rﬁqoftﬁé)éﬁsﬁrﬁ%fj@oré Qggfn QPreferrﬁd

material s such_as woye nonwoven nateri al

such as apembodigent 6f mpfqﬁ@rtrmw&m dhe tqpsheet éﬂea%ﬂ@obqsk%t@@ﬁ 26 @rq jpined) 5

and hydr of giregtly toleaclioier i the didperBerighety bid ﬁ&aﬁ&iredl?}]déi‘ﬁgd(l: Eilg@ngaef- g;aF%igcgll g

woven and JRORRE (R ERDSbert core S by BRY stiRpld SRARBERARLl 11 bors (c. o

wood or cotton flbers) synthetlc fibers (e.g., pol ymeric fibers such

| yest

2§m§?n¥1 ?oﬁrof nal g‘? 3 %E%@@by%%é %ﬁq%a?%hee@r@ghﬂmm 0thaeny
made of a maret‘hy wm, tt9P$1'&§IEt 26 is spmfattabln h@nmr@puspmmmgrlmw
l'iquids wh &%1 bAKe) RAfaally Eﬁ&f&é‘throu%h §3GhicRREACEA stftaBlBdo etczmh@ r&d in

t he absor ben sheet

e of . FERBEE Fofma Siids Pafs of materials. s AcrOrEs ek BORTORR Sos AU o
24 i s treapelyntenicimatéryals sm:lhdslapeﬁured ifetméd heinaspladticlfilinspapettaredtpiastio diimshe

e R e R A R T
t he topshethermaplastic flms;pnd tib@rmm!asny stcnmSaSytmie iovenrapd nonwoyen mptesials

t opsheet 2da e cBﬁxph@éHiSf ﬁQtu?MdﬁISH%“ el kS wdod 6@@6&&9%&5)"" sBrch%u§ lﬂbfeéc(e'?g”'
Sui t abl e cﬁdsfor treatin theto y?eet 24
t

The! ool s pPolymHEC ST S 86 POlESEr, PolyRRIeHe ff RoMYIE HEHLAE
i mer si ng tombimatien iofiinaturalcaridnsymheticafiberst . The topsieeet 24 is geéfarablydnmide (DtﬁEBSI on

9 008, s D EBPRSAC wdhal YEIBRE the peater PR R Pty By BRoSEM Boln
Layers" i stheddpshset 24 andratesiontpinest ingthe @hsorhmazoye ® (i.e1 30 preyent rgwet). Fhthent
4,988, 345 ?hée't od is ﬁ%@&:‘?‘ﬁ’l{}dﬁi HoBiceﬁatenal anéan B@gipﬂer“ﬁﬂﬂbé bf'ﬂxe%ﬁéh@&ent

Cores" | to R h
i nggfpolr Zts ] Optg?l:gfsag??cgycﬂ'g @ﬂﬁ S0 that lxqmds w:llet%acnsfet through zYi@ topsheet more

rapidly. This diminishes the likelihood that body exudates will flow off the topsheet 24

25 rather than being drawn through the topsheet 24 and being absorbed by the absorbent core

28. The topsheet 24 can be rendered hydrophilic by treating it with a surfactant. Suitable

methods for treating the topsheet 24 with a surfactant include spraying the topsheet 24

- material with the surfactant and immersing the material into the surfactant. A more

detailed discussion of such a treatment and hydrophilicity is contained in U.S. Patents

30 4,988,344 entitled "Absorbent Articles with Multiple Layer Absorbent Layers” issued to

Reising, et al on January 29, 1991 and U.S. Patent 4,988,345 entitled "Absorbent Articles

with Rapid Acquiring Absorbent Cores” issued to Reising on .Tanuary 29, 1991, each of
which is incorporated by reference herein.
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An alternative preferred topsheet conprises an apertured fornmed film
Aper t ur O 9820822t orned filns are preferred for the t opshee®CHAEAABIIP hey
are pervious to body exudates and yet non-absorbent and have a
reduced tendency to allow liquids to pass %ack t hr ough and rewet the
wearer's skin. Thus, the surface of the forned filmwhich is in contact
with 5 t he body remai ns dry, thereby reducing body soiling and creating
a nore confortable feel for the wearer. Suitable forned filns are
descri bed i n U. SAnpétemative peferrdd fopsheet icoinpalises an aperfived fqrtrieddfilt. r Apemmred

Havi T 0,
oS, Su o pifled ity 4532%*’%3%“%%% SIRAEE bafOiHR e Blrvious, 1o, SR °Bhdkee3®:
Havi ng A Staidryeraepebsorbentandihave a redpsediiendsacy ip alowiiguidsdo pass back thrpugh
April 13, 18%%ewdbthe wéa&rs@mxe nnnﬂa &fb%u@ﬂaée ﬁflﬂietfoﬁﬂed Res Ivmxams xﬁ’lcaﬁiabpwﬁﬁb

rgust | 5t Sty reatsing i Hleketiiosdysing bagy spilie hd tFeecpg armere sorigrtage foo
Expanded Thioedhdwearesi Buitabld fismed filédts &emdscmbaagld\ﬂrs Cl’anaﬂ}G 929,135,\éntitledl e
Sur face and, h ‘to, Ahret_al . on
July 31, . A%sgﬁ'g)f 5&%&%&3{2 \ghgp ?@%ﬁ‘?r}ﬁﬂ ]?me%y’er ﬁ%ﬂ 4O F YORPSOBs PR
to Baird orDegsmber 30, 10975; WeS. Patgoh 40724246 entitied ﬁ'ﬂl;smseble nAbsqrbentt Adticle
herein by rBiBh€2CStain Resistant Topsheet"T%ﬂhaﬁmqstMaeadﬁf Qﬁ ’?ﬂ"13 1982;

he. abdd b, %'atseﬁi 3Rt SReSTienn Biasl W Bebbivt Fnb%eﬁ?keeﬁrggesmeé’"f
out er nost mhfchOISS\m‘d tdnd{aieaot-.b.lant ofil Agg/vhst 3) r19ameflﬁsr QTit@xﬂbeGm iennum
et pr of or Mioscopitalif Elgmike  FRe DifusiiBAC PHEL D0 EaBiveld Now Clsey
t he absor beYiisible Stltf&@ mdrﬁlpﬂelé«q'&ttmmmptﬁmn“s whidixissued to AJuekslhonfulysl,
further Conﬁshsﬁﬁd 4.9/ 53966 %9 "Mﬁ‘ltﬁZyéWdlgﬂSg@ FRSsaded%h 'ﬂﬁﬁl‘kﬁf Apf1 8NfoRA .

body-facin rface, nonwoven IS Joined wt
out er - fiaci g%acg,ﬂf%gpgpmsare incopporgted befean by refereBce.or m a | anmi nate. The
nonwoven web nay be joined to the plastic film 25 by any suitable

h K F |
R e A
patterned |pogitioned at thefoutetinest ofthembsarbentr artiglepwhivhpmversat l¢asts posivinrofithe

obt af naRl ¢ L FAHCR} Yof U GRMRARIIE RS 1o preferig adtodinls e b ¥

obt ai nable from N Japan as

and a B8t mQ covarRatilcast 30%a minse pecferably; a1 least 204, sosh Biederably at leasti90%afthe
30 Japan ageal bf Q%éuteﬁﬁ@it%ﬁﬁbﬂ oftthé aﬁ@él‘bbﬁtyarﬁf:let hin @?Hf&@éd/ @m%B@i!nhdh@s the

betveeh {16 RINEYEE s LSRN | Mkl 8541 57 bl B 0 LS o
g/ nferr] tdodpdating sGrfaceyand the nomsovepretteda s Louiedomthlﬂmmouter-ﬁcgigﬁmfact of o
gg?_f tUSE:; 6/5 1 é%% Blag{lghﬁﬁ 'th form a lamitfte’ %ﬁ@ﬁ&%ﬂoven web may be joined to ﬂieoplastxc film
25 by any suitable attachment means known in the art. For example, the nonwoven web may"
be secured to the plastic film by a uniform continuous layer of adhesive, a patterned layer
of adhesive, or an array of separate lines, spiralé, or spots of adhesive. Suitable adhesives
include a hotmelt adhesive obtainable from Nitta Findley Co., Ltd., Osaka, Japan as H-
2476-01, and a hotmelt adhesive obtainable from H.B. Fuller Japan Co., Ltd., Osaka,
30 Japan as JM-6064. Preferably, the density of the adhesive applied between the nonwoven
web and the plastic film is from about 0.05 g/m? to about 7.0 g/mZ, more preferably from
about 0.1 g/m?2 to about 5.0 g/mZ, most preferably from about 0.2 g/m?2 to about 1.5
g/m2. ' '



The plastic filmis preferably inpervious to liquids (e.g., urine) and-is

B

preferably manuf actured froma thin plastic film However, the plastic
filmpergiq ors to escape fromthe diaper 20. In BcpaRb&I '
enbodi mﬁ?,ﬁg“%ecr oporous pol yethylene filmis used for {Uﬁe SF’?; i C

film A suitable m croporous polyethyleneidil mis manufactured by Mtsui 5
Toatsu Chem cals, Inc., Nagoya, Japan and marketed in the trade as Espoir

No. A suitable material for the plastic filmis a ' :
t hermopl astic filmhaving a thickness . of fromabout 0.012 mm (0.5 m ) .

bol ypropylene. pris Bl i is pRirEaBh A RneryiBlible Bifls s ¢. uBRoYFITY FEmBly,
about 5 g/ rhesufpctureddiaa thid plasticdiin. . Howensrcthe plastic Hidml ptrings vapagrsita ¢ssape
ot her 1 exifbg thé agFgr 20. In agpasﬁé@aabmh%i,ad Hhidfordts P@g&hééae tmnlg.ﬁs used

herein, the term" efers to material afe conpliant -
~and whi ch vior therRlastiq @Hboﬁf%ﬂ‘ﬁ{’kdnlcﬁﬁ’wﬂéﬂ%%ﬁhﬂdﬁ PYREGtuEed By Mitsui
the wearser ' Fodtsuiherhizaly| kicg Nagdys&Tapah amlinarketddein theitadeantEspbir®io.t he
present invention may conprise a single nenber such as the film
descri bed above, or may conprise a 15 nunber of materials joined together
to formthe plasAisvitablerma@grial for the plastic film iy & fthermioplasti¢ fidmrimving\=thicialesO0

_ ey ' q : f f
Tha pi ot i OH 7D, BYRE0012 bith (8. Finkl) B 2O O LPhim (0.0 mllSf pRteratly dofprishe
portions. |Rplyethylene pr palypranylenee nPreferaklynthevplostic filsn hes ackpsisr weight offrom

subst ang al db6ubislg/@ to dbout BS gnds tHEwbverNit 3honld Y AGted ithat RFtket fiBIE Siquid
di aper with a cl.oth-1jke. | ook, and

fepl . .Further, . th b. 90

Ty pr ovi d@PIREGSRleCRISRADE Hipd okt uredhersiey (e "D SicH i materals

engagi ng t hwhichakescomipliant and which wilbreatilp eodfosheao dhe génSrad shapd anddiontpuroof -
A : : d b

For i Sposy i VAt ooy TalOngh BB AR, 8 BhAIAR 295 B ilchtnd i

enbodi nment ,May €OMPHSE iacsipgle imembeny suchsasotheyfilny desaribed rabavenemhmay comprise a

assemblys arfignbes of aiiterfiieiintditofethér tolfbin Medfladi ¥l 27.as 30), while the
nonwoven web 90 "exists thé both of the contai nnent assenbly area 22

and the side panel areas 30. The nonwoven web 90 covers all of .the
out er-faci ng surPmreferabl, thie Honsvaven stebcod maymcdver alD or substantially all oftthe outer-

nonwoven Q90 | ra L L= D IS ﬁ\&p o
conpri se \rqg‘?ﬁl?‘ Iélﬁfagée?;soef glﬁéé( pg%%ﬁcoﬁﬁ% rﬁmogdi-g%b%b&gx\ﬁy na et%dﬁt%néxmed
fibers of portionssdnyacprafareed embodimentothvinonwovem Web 0aoversall ansupstantially all
t er ephtypal %ﬁthe%laﬁi%yﬁﬁgr%’ﬁ iR bkdp tPIprovicile tg;e‘ Wiperi With S cﬁgi-liitaﬁ'loolé Eﬁ% feeé. |
nonwoven e carded, spu , el .t bl own. or ai.r- [ Qu onde
o have. anyF Ui, EHIASAVER e S0 gpa, oo (o IAPEH HItE 819w Seh TR RS
WO 98/ 2082 Zapable of engaging the hooks of a hook and loop type fastener. (Such a landing zone
PCT/ US96/ 18331 ve utilized as a portion of a primary fastening system or as a means fml&isposing of

a soiled diaper.)
25 _
In a preferred embodiment, the plastic film 27 exists only in the containment
assembly area 22 (and does not exist the side pahel areas 30), while the nonwoven web 90
exists the both of the containment assembly area 22 and the side panel areas 30. The
nonwoven web 90 covers all of the outer-facing surface 70 of the plastic film 27.
30

~ The nonwoven web 90 is preferably air pervious. The nonwoven web may

comprise natural fibers (e.g. cotton or wood fibers), or may comprise fibers of
polyethylene, polypropylene, polyester, polyethylene terephthalate, or any combination of

such fibers. Further, the nonwoven web may be carded, spunmelt, meltblown or air-

35 through bonded or have any other characteristic or be manufactured in any manner known



in the art. Preferably, the nonwoven web is conprised of sufficient

t her nopl asti c material to allow for thermal bonding of the nateri al
to ot her conponents of the diaper. : An especi al | referred
nonwover¥ W@gg 2a spunbonded nonwoven web, 5 preferably ?ﬁﬂé 5@(

bi - conponent fibers. Preferably, the bi- ¢ nponent fiber contains a :
pol yet hyl ene and a pol ypropyl ene. Mre preferably, the bi-conponent fiber

has a core . of t he pol ypropyl ene and a sheath of the pol yet hyl ene. " In
preferred enbodi nents, the bi- . conponent fi-ber has from about 55@6t0
about 95% by wei ght of t he pol yet hyl ene. Most preferably, the

bi - conponenn the et. HRreferabdyn theononwowent wehbx:oumrﬁﬁ%ddyoﬁvsuﬁimemfthemmaéﬁc -
pol yet hyl e fi ﬂghg r’gﬁﬁl%
nonwoven we tleréalrt) glé%w ?rnthelﬁnél%ﬁaﬁgl sposab fjJb or bent arf | cﬁg&%rwﬁ%’at“ the

fiber direction of the spunbonded bi-conponent " plastic fibers is

IS LI s i soppRe it
of 't | SasProfeialh fuage oF bl-CrpBaehl AR PHRIRLET e tianghent Aben contina.

}A\ r] a\; F [ Z (ra ng rpbbethyd)enecdndtanmlybrspyisﬁdnl Mombpmfd:rahly, the bi-cafripofksnt. fiber has % ]g%rre of ly
20 “mde ot PoRpiEpFIsHE fofl AMBKE MR olydhyiBhei"th PRI BfiSimely o 61
cont ai ns acpmpymﬂbshbas from abut 55%603?@0%/95% dytweightofithe polyethyient e Mty
the bi- 9&&%1 uraesl-m GheRPFiBerOhas! £#6m about FBY &) i ¥D% S&%Péi%l%a&@&m@

and a a h of pol ylene. In preferred enbodi nents,
rri neRPIYF'de ®has from about 50% to about 95% by wei ght of the
poI yet hyl ene. Most preferably, the bi-conponent fiber has from about

% b h
ot hor oD s padh el tmBodiftnte, e POIESHELC RS moven web is, placed lnhe
di ff erent dlSPOSabh)ebsoolienpeﬂ;qh op fhas rthe fibbr dirgstishcofatheyspunbandeil bi-compoeent
fiber has Eeﬁﬁ ﬁb ned upﬂleyr V\ﬁiﬂﬁx@é exeefeﬁ&mofg.é &sﬂakghsabés%ém BeicRoi nt

and a hea e po ene has a wer poi nt
In ap %f e on rﬂen%\ﬁmrlewe'wés iastegsile, papngth of @b Jeast 8@ gfcm,

obt ai nabl erﬂdr@mdfaubby Bt leakfTI30 gifdrh in thbaRpRrsedifecton! df thEhdspyeable ubsorve i s
made of conponent fibers of a polyethylene (PE) and a pol yet hyl ene

|
t er epht hal 8{%"?‘{ PET). The . WO 98/ 20822
PCT/ US96/ 18339

An alternative preferred nonwoven web is a carded nonwoven web, preferably
20  made of bi-component fibers. Preferably, the bi-component fiber contains a polyethylene
‘and a polyethylene terephthalate. Preferably, the bi-component fiber has a core of the
polyethylene terephthalate and a sheath of the polyethylene. In preferred embodiments,
the bi-component fiber has from about 50% to about 95% by weight of the polyethylene.
Most preferably, the bi-component fiber has from about 55% to about 95% by weight of
25  the polyethylene.

In a further alternative embodiment, the bi-component fiber may contain different
types of polypropyl'ene. More preferably, the bi-component fiber has a core of the
polypropylene which has a higher melting point and a sheath of the polyethylene which

30  has a lower melting point.

In a preferred embodiment, the nonwoven web is a carded nonwoven web
obtainable from Havix Co., LTD., Gi_fu, Japan as E-2341. The nonwoven web is made of
bi-component fibers of a polyethylene (PE) and a polyethylene terephthalate (PET). The



12 ratio of PE/PET is about 60/40. The PE/ PET bi-conponent fiber ,

has t he di nensi on of 2d X 51 mMm In an alternative
preferre‘? 99?}3' rrent t he nonwoven web is a spunbonded 5 rchi web
obt ai nab fom M tsui Petrochenical |ndust ries, Ltd., Tokyo apan. The

nonwoven web is nmade of bi-conponent fibges of a polyethylene (PE) and a
pol ypropyl ene (PP). The ratio of PE/ PP is about 80/20. The PE/ PP )

bi - conponent fi ber has the thickness is approximately 2. 3d. 10

The backsheet 26 is preferably positioned adjacent the outer surface of the

att achront HCHCEPET isaRBiBIAS ke bERHT ok ctingnc it fes B didipdon o624y

be securedxtSdmhe absorbent core 28 by a uniform continuous |ayer of

- adhesive, a patterned | ayer of adhesive, or an array of - separate _
lines, spirals, or spots of adhesive. Adhesives which have been found to be
15 sati sf act or ynaate aliemative poefeaed empodinernt, the nomwayem ywebf isSa .spiahdnded-

At achnent ﬁ?r‘é'“;‘aée"c‘g*’”??*é‘?*ﬁg‘%%&“ e rerofiniig TR BLECTOBE Bpm, Toe,
adhesi ve i §9UVE¥{Hs¥ {5'9%3 ?’gﬁﬁﬁp@"ﬁ?%t rse9fi 2 Relyeth yene BEpeadnte
\1/\151?3 g e- gont mpmpylﬁtr(Mt The whiic bf PERR soud/BOR0O I'EheERE/lllP bll%nﬂvbh?ﬂt fiber

not ns conprising several lines of .
adhesi ve f| %E@%@;?@#&*lﬂ%@%?%a spiral patternis illustrated by the
appar at us and met hods shown in U S. - Patent 3,911,173 issued to
Zecker, ot a0 Kbttt % Lo prgfbl) Hoondl éﬁfﬂ"%ﬁﬁ‘%ﬁ%@% e, BE e
\\er eni cz oRbsorbent Gogg, 2 7*“1‘{19989re ferably quh%’@t?)é’yeﬁﬂsﬂ& Ig ﬁWhHWEMnS

herein by kaéweh emﬁﬁ:arAl F& éxainipls; tive backsheet D6 tb%Cd&BﬁB& TR EHSEBYNtCRRP2E S
heat bonds ‘?’}%fP nechani cal
-~ bonds, a%%

J ltra c. bonds

SRty 8 AieSiven s Bheerted tayf PRERSIE: B oh Stey pfos e
att achrrent sepazate lmss,asl:eralls; onrspots ohedhestve. Adhesives which hawb dbdemdonml tof be he
presenjsin ﬁhﬁﬁag@ggde t 0 S
not |j o?5r1ed¥?§¥%cﬁ6}yg£a1?ks eet Hﬁdﬁo?dtlmgﬁg (;%p&ﬁ%% %t;lslt n?%'?dyﬂﬁﬁ% pr (%@‘li de
30  great Blrsiedas Bli-1238; Ap example ofie suitable attachment msanseomprsing. an onen st
regi on 44. patdramedvotkeof filameRO6f hdfitive 13@3&&6&% 8t Patei2/595/986 entitled

(not Lﬁgiks'ﬁespgs%&es Wil e, PEREHRY 5o NGl o/ S5 it
absor bent 986G A8other suitabldattdchinent m2ans omprisinghsayeral liees ofadiesivedijamentsay
not beyg swirfé'd“i?z?o g% e pARIR ?%ﬁ%@%% PPty and RReuRRSKEBRE in45.sTRY

or may not eioln ] .

PCT/ US96/ 1Batent 3,911,173 lssued to Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued
to Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on
June 27, 1989. Each of these patents are incorporated herein by reference. Alternatively,
the attachment means may comprise heat bonds, pressure bonds, ultrasonic bonds,

25  dynamic mechanical bonds, or any other suitable attachment means or combinations of

F'

these attachment means as are known in the art.

Embodiments of the present invention are also contemplated wherein the
absorbent core is not joined to the backsheet 26, and/or the topsheet 24 in order to provide

30 greater extensibility in the front waist region 46 and the rear waist region 44. Alternative
embodiments are contemplated wherein an additional member, such as a liquid
impervious barrier material(s) (not shown), is positioned between the outer surface 64 of
the absorbent core 28 and the backsheet 28. Any such barrier member may or may not be
' joined to the absorbent core 28. Further, the backsheet 26 may or may not be joined to



13 any barrier material (s) that are positioned between the

backsheet 26 and the absorbent core 28. In one aspect
of the present i nvention, the backsheet has a hand val ue oL E 29

(Stiffne¥9 988083255 t han about 11.0, a hand val ue of Shari f:@?}% éﬁﬁ’é S) of
fromabout 5.0 to about 7.0, and a gand val ue of Fukuram (Fullness
and Softness) |ess than about O0.5. referably, the backsheet has a

hand val ue of Koshi of |ess than about 7.0. In preferred enbodi ment s,
t he backsheet has a hand val ue of Shari is fromabout 5.5 to about 6.5.
Preferably, the backsheet has a hand val ue of Fukuram of |ess than about

0.1. 10 . any barrier matpmial(nthat aeg pesitionadobgiveerh Higsbacksheeb3piang theabsashiento

t he bendi ngosd 8.f ness of the backsheet. The springy property pronotes
this feeling. The backsheet having conpact weavi ng density and woven
by springy and elastic yarn increases this feeling. The hand val ue of

Shari shows t he Ihteile aspectosfethe rppesenh inveniion the Gaclalien Has faf lemd valud hEKoshl

Thi s 181  AGREPED) B oF £ ol Pyl o R Sy of ot ot Yo

shows t he fabeht A, code hashvalue dfufulgarami (Fullness andhSoftoess) less therdatioe (0. fng
of the bacgﬁgﬁ t
acconpani e %b%t’/a-li?%b? %e*?%‘agr e cBo‘)sﬁé‘}é;of%le%gq%sg E £{mf“ égﬁ ng. ‘%&% and

val ue showsmbedimenip.cthedrackshes hapd valuer ofs w&ome&QUhésS topgbout 6.5.
Thus, the b&sﬁﬁwtth@tuadldaﬁed@hesenand Wled bf Pikutati sflessahacaboue0gs of the

hand val.ues to provide an inproved surface snoothness and softness.
For ex | e, the invention reduces the friction caused between the

backsheet and t HEheneandevdlee skKoslichoivatthé feeling related to ﬂteebmdingssitxfﬁlessae'flme at-
th '

backsnoet | SRg-PRer S8 spit Pperet Biormbist Whip Reclif ihe o RR: biYing Bompact
gener at i on veaving densityand wovenihy spriagk and ¢lastic yamriooreases dhigdegling: <The hand
confortabl %ﬁﬁﬁof Shari shows the feelih card%rﬁ&ﬁrtﬁ@éh@@ﬂ% Eurfdc@%f @?&K&'&@lﬁet.has
a fuzz IevgllaB eté‘ess. hﬁgn ao t n&err] referablé

| ess tHan 3, feeling 4s ﬁS’P@S’é’r Bls° PERBEE 2

0. 05 ny/ criceot Jeelifipe Tﬂmzlzm&emhle of Bulsurami ehmmﬂxetféelmgtemg% frdmf thb dudkyyirichh
protrude  ag wbf S0P R AR bl c R gmr Sph B ohhifrdsGish b

that rel at he S Ness. NCr eases
nore the fébﬂckm}sapc@npmed mﬁnwm feglingeare c!me lated to thig faeling.c hechand

The fuzz l%ﬁteshab@&sédé% émnwﬁaﬁitﬂme%spemwa fibers which protrude
fromtES surface of the backsheet.” The fuzz | evel "so relates to the
I

renova ity of the 35 untangl ed fibers fromthe surface of the ‘
backsheet . Thusy¥heBatksh8ei’of the present invention has suitable ranges of the hand values

PCT/ US96/ 188% E?ovxde an improved surface smoothness and sofiness. For example, the invention
) reduces the friction caused between the backsheet and the wearer's skin so that it can
prevent skin rashes at the wearer's leg areas. Further, the friction caused between the
25  backsheet and the wearer's clothes can be also reduced. Thus, the generation of noise can

- be prevented to improve the wearer's comfortableness.

Ina preferied embodiment, the backsheet has a fuzz level of less than about 0.24
mg/cmZ2, more preferably of less than about 0.14 mg/cm?2,and most preferably of less than .
30 - about 0.05 mg/cm2. The fuzz level shows an amount of untangled fibers which protrude
from the surface of the backsheet. This gives the feeling that related to the skin
friendliness. Higher fuzz level increases more the feeling of skin irritation as well as the
skin itchiness. The fuzz level relates to the quantity of untangled fibers which protrude
from the surface of the backsheet. The fuzz level also relates to the removability of the
35 untangled fibers from the surface of the backsheet.



In nore preferred enbodi nents, the backsheet has a nean val ue of ' .
coefficient of friction (MU of |ess than about 0.21, nore preferably
| ess t hagusbdipisaf- 18- The snal | er M U can reduce the et ween
t he backs(get and the wearer's skin, and between 5 the ba%é Rﬁ%§ﬂ§%ﬁ t he
wearer's cl ot hes. An especig ly preferred nonwoven web is a
spunbonded nonwoven web, preferably made of bi-conponent fibers. In
preferred enbodi nents, the spunbonded nonwoven web has a hand val ue of
Koshi of |ess than about 16.0, a hand value of Shari- of 10 from about 0.5
to about 9.5, and a hand val ue of Fukuram of |ess than about 5.0. In a
preferred enbodi nent, the spunbonded nonwoven web has a fuzz |level of |ess
t han about In frore preferred embodiméis,sthe ibackbheet Haga mesh VRNEbScoeiRcient of

e a0 B 0 10 PSS o 4 e ™
property:; Zl)ﬂgefmil rﬁ@uqsrtbpé”nct}onssbet\&m the dapkshpetr and thé )weaner'srskiry apd (bptwden

5) @%&%ﬁ&sﬁ@et%&ﬂ%%&’a&ﬁ”@oﬁ} Wi ght -and t hi ckness. These properties
include in total si xteen (16) char acteristic values or detailed
properties as indicated in the Table I. - WD 98/ 20822

'FFCE)_ { USi%/ 18339 An especially preferred nonwoven web is a spunbonded nonwoven ]@eb
abl e

Renar ks preferdtly thidé of bl—XomEqnent ﬁqefsnei?llg?/{e%dlmdlme%nge ‘spunbqnged 1 .

conpl et el y ndnvexen web has a hand value of Koshi of less than ahout h&.0,0nhandrvatue of Shari of
and

oxtr emelloy nﬁo(r)]mlaibOUt 0.5 to about QI.S anq a hand valueva FukPxéarr]ré | cff lesesntg%gb%gﬁ d‘ In @f
Hi gher val ugefsrre (}wn@@flpmdhg §punbonded nonwoven web has a fuzz level oflg$st tham atout
cm/cnferr]1.0to higher extensibility. RT tensile
resilience % RT = 100% conpletely elastic _

RT = 0% conpletely inelastic EM extensibility.

% St r ai These handi valwes| axgld levels are calculated based on the physical properties

(= 50187/ GRdich are obtained from the following measurements. The physical properties include 1)
Tensile property; 2) Bending property; 3) Surface property; 4) Shearing property; 5)
Compression property; and 6) Weight-and thickness. These properties include in total
sixteen (16) characteristic values or detailed properties as indicated in the Table 1. -



B bending rigidity gf[err] Bending rigidity per unit width of
cnferr]/tm fabric. Bendi ng 2HB hyst eresi s of bendi ng
[err] Hysteresi s of bendi ng nonent none
cmcm VD888 i n the bendi ng nonent - PCT/US96/18339
curvature rel ationship. A larger
val ue of 2HB neans a greater 15 _
fabric inelasticity Shear i ng G shear stiffness
gf/cm degr ee o
2HG hysteresis of shear gf/cm force at 0
degree of gasear angl e Conpr essi on
linearity ¢T Property | Symbble Pioperty 1. clonphiet ¢/ v | | neaRemarks
conpr essi of- LT linearity of load- O: |aapl et]dlTy= nadmpletalg finear .
t hi ckness ¢urve extension curve \\C conprjesdi onal energy . g[erf]
A | arger value of "W§ corresgponds - | LT=0 : extremely non-linear 1
cmcnferr] Tansikéi gHer Wionyp tepsiiehdrgy gey . gfe Higher value of WT corf§ponds
conpr essi opal % unitarRC = 100% | cmpkemét|jtehigher extensibility. '
resilience and : -
RC = 0% conpl et el y |i n&Tast itapsile resilienceSyr f |a%e RT \100p% : compdessly ¢lestient | of
friction |none Hi dher value correspondst to hi iRdr=0%: completely inelastic
friction. EM |extensibility nean [fevi at ijSyainpt maximumplgade Hi gher
val ue corrésponds td |arger - (=50gflem) ppy)
variation ¢f frictidn. B bending rigidity gf:,ZSND Be“‘@j’&ﬂﬁﬁ“ﬂ’i"%’éf‘“w“"h of
[err]m H gherl valuelcarrespands_tg cm</cm_| fabric. o
roughness | Bending 2HB | hysteresisofbaoding j L8fi*| y r gm°m°“t - Yei ght
W safpl e wei ght Tof§Meni err] cm/c ‘“l“‘e °‘i‘ld‘ gxq’mem' $anpl e
t hi ckness nm Thi ckness at pressure ¢ 'Ff %;:;::::m cKfess
gf/cnferr] W) 98/ 20822 fabnc inel
. asticity |
PCT/ US96/ 1 gonearin G sher |ﬁh St gf/ch’)ha' acter-tstc—vartes—are
obt ai ned by Esfl;'e agur enentl “an al yti cal jegree |MEthOds described in fhe
next sectign. Siml ar—ﬁf@f— mMEaSTUT STeTTt armd]
anal yti cal et hods flor T abn |f&cé§0ﬁggpém, and” descr]i bed, for ‘exanple, in|the
Chapter IV of tlhe textg Sueo] Kawabgta, entitled "The
St andar di z ldoiﬁﬂres%ib‘rl AT ST Finklti L UATIOE {: Shhpletsiy inearOn)
publ i shed By the Textile Miebhpesin-Soci et Eﬂbgf J 4Aak 0: Ebthpletely non-1ih€430.. -The
di scl osurejof this BQook is |imicnépeurad ed herein Qy reference. Based onjthe
si xt een chir act er i stji CWaGI Webmgrdsiondd extrgy Dgh { Ne [Peaperalie 6f WC carfespohdsn ¢
val ues of Koshi, . em/em? | to > higher compressibility.
' ' RC compressional % RC = 100% : elastic
resilience - and
RC = 0% : completely inelastic
Surface MIU coefficient of friction | none Higher value corresponds to higher
friction.
MMD | mean deviation of none Higher value corresponds to larger
MIU variation of friction.
SMD | geometrical pm Higher value corresponds to
roughness _geometrically rough surface.
Weight W sample weight mg/em<
and To sample thickness mm Thlckness at pressure of 0.5
Thickness : gflcm




Shari and Fukuram are obtained according to the follow ng anal yti cal

nmet hods. The fuzz | evel is neasured by the specific nethod descri bed
in the later section. 10 " 2. Measurenent and Cal cul at | &%égggs for
Hand Val 0¥@9%82e82Euzz Level ~1). Tensile property: Péﬁhg CKSheet
sanple is subjected to applied unidirectiq?al extension stress up to a 15
maxi mum | oad of 50 gf/cmand then allowed To return to its initial state.
The speed of the deformation is 0.1 mms. The effective dinension of
the sanple is 20 cmin wdth and 2.5 cmin length (rectangular). As a
result, the tensile property curve as- shown in Fig. 4 is obtained b

the measurenent . Thesikteen chanacseristici ealugsous obtgined by thetmeashremgnt apd) apalytica
vertical axipfidi@Wstitedihlthe hekOlecfith. ShifiaC(it 46t Sticaythe ithtfhedlremdit

LT, W, d | d fql : ) T=" s
(Sa+Sb) / ?gaagg a%;ﬁgaell n(xzel%ho efcr ?a%riccis kgt\)l\\,;svn and described, for exa(qlgle, in the Chapter IV .

g: Sa; E}J ( Sof the stﬁ’“ book, by Sueo Kawabata, entitled "The Standardization and Apal@sis of Hand

= + e . . S T :

wher e Sa,5 S ,valg;@tlép ézﬁ%fﬁq'}gﬂn)byp\“ﬂéshsﬁl @Xsthg h‘l(;%Hlef Mﬁglhlgn.erﬁ.s-.ocl-eé'g)’f J_aBan, J"l.y

Bendi ng profe80y:The disclodire ofethisr bauki isninconperdted hensinr by ireferineg. Basedon thee

curvature Ks'_'xtéegr (?rha?ﬂ&fsﬁ}: \faﬂx% obtai ed2from il meabbrelnend, dSvafifes'ofKdshi,Ce
€ pl e. RE el tecty v d

required to N e sanp e e ctive L mensiLon for the
measur ement Sheri2nd Fulerami|azhoftaingd gccording tp the {pllgwipg analytica} methods, Ths fuzz
The sanpl e 'ijsyeb & thedtred W/the specifi@fettod dudckited in Thelabegedtion. rate is 35

0.5 cnerr]/sec. As a result,” the bending histeresis curve as shown in Fig.
6is - 10 \w 98/20822 | -

PCT/ US96/ 18339 ' ' _ 17

obt ai ned by nea EaRta) Hasd Edeyat ures K
cnierr] andzt’Rfeas't‘rﬁél%gﬁdl%%lf‘ﬁgﬁ?g%ehom the no?e%%ﬁ?g erreeflcm cm). The
val ues of B lanber@iiBpropsrty: cal cul ated as foll ows: ' '

The backsheet sample is subjected to applied unidirectional extension stress up to a
15 maximum load of 50 gf/cm and then allowed to return to its initial state. The speed
~ of the deformation is 0.1 mm/s. The effective dimension of the smple is20 cm in
width and 2.5 cm in length (rectangular). - As a result, the tensile property curve as
shown in Fig. 4 is obtained by the measurement. The horizontal axis shows the
strain (%) and the vertical axis shows the stress (gf/cm). The characteristic values

20 of LT, WT, and RT are calculated as follows:

LT = (Sa+Sb)/(Sa+ Sb+ Sc) o —(1)
WT =Sa+Sb | . —Q)
25

RT=Sb/(Sa+Sb) el €))
where Sa, Sb, Sc are defined by the areas shown in Fig. 4.

30  2) Bending property:
The deformation mode is a pure bending between the curvature K = -2.5 cm-! and
2.5 cm-l. It is a measure of the force required to bend the sample. The effective
dimension for the measurement is 2.0 cm in length and 1.0 cm in width
(rectangular). The sample is bent as shown in Figs. 5A and 5B. The bending rate is
35 0.5 ecm-l/sec. As a result, the bending histeresis curve as shown in Fig. 6 is



B =(Bf + Bb) /2 -

(4) - = where Bf and Bb are the slopes of the histeresis curves betmeen
K=0.5cml1 and 1.5 cnferr] and K-= -0.5 cnferr] and - ]
respect i W0 ¥8/20823 0 2HB=( 2HBf +2HBb) / 2 - PCirtsso
---- (9 where 2HBf and 2HBb are the_histeresis differences at K =

. 0.5 cnferr] and -0.5 cnferr], respect?vely. 15 3) Surface
property: - To nmeasure the surface roughness of the sanple, a pianowre
is prepared and ‘bent as shown in Figs. 7A and 7B. 5.0 gf (allowance, *
0.5 gf) of the contact force is applied by a spring of which sprlng

constant is oBfau{eelrhy]th&ngﬁasmmeﬁheThﬁwmhtai axis showsy thefcutvaturey Kt emi andul d be
more than 3G Hg. rW?ﬁ %@&Pﬁ -cHI/crhi‘eme Vaffel of 49 and 2HB' B
n tne su A e sa

friction betWeer I'e"and a contactor is-nmeasured
under a . calculatadastfollows:act. pressure. Surface friction should be nmeasured
by using the contactor shown in Fig. 8A and 8B.  The surface of the

contactor is cov paral |l el and ~ stacked piano steel wres.
The ten %i eces of Tﬂg?éfﬁér}g\n res are placed on the surface" oiﬁ

speci men. The conpressional force of 50 gf by dead weight is applled to the
surface of t I E -1
t he roughne eé"hgf ??q @g rgg%&ﬁgg?gg%ﬁgﬁ%ﬂgﬁﬁé%g%%g |bﬁt1¥rllee|n§< m)dvgaing F‘p 8L chtn
cminterval abgKa=e@fsmrhandel .Senty respectivelsni sec on a snooth st eel pI ate

pl aced horizontally 30 - where the tension of the specinen is kept 5.0

gf/cm (force per unit |ength) and the contactor is kept_its position.
The di mdAsi on of 2HR=IZHRBI+3HBMM2 in Fig. 9. thus, the =) changes of
the surface friction coefficient [err] and the thickness T are obtained as

Eg?-mslgg / 1834wre 29ﬁ3f d aﬁ%b are the histeresis R%eren%%sz at K =05 cm18 and -0.5 cml,
Consequent | yespettivelnl ues of MU, MDD and SMVD are obtained fromthe
fol |l ow ng expr essi ons:
15 3) Surface property:
To measure the surface roughness of the sample, a pianowire is prepared and bent as shown
in Figs. 7A and 7B. 5.0 gf (allowance, + 0.5 gf) of the contact force is applied by a spring
of which spring constant is 25 £ 1 gf/mm .The natural frequency of the system should be
more than 30 Hz when the contactor is out of the contact.
20 _

" The friction between the surfaces of the sample and a contactor is measured under a
constant contact pressure. Surface friction should be measured by using the contactor
shown in Fig. 8A and 8B. The surface of the contactor is covered by ten parallel and
stacked piano steel wires. The ten pieces of the same wires are placed on the surface of

25  specimen. The compressional force of 50 gf by dead weight is applied to the surface of the

sample through the contactor.

In the both of the roughness and friction measurements, the specimen is moved between 2
cm interval by a constant velocity of 0.1 cm/sec on a smooth steel plate placed honzontally

30 where the tension of the specimen is kept 5.0 gffcm (force per unit length) and the
contactor is kept its position. The dimension of the plate is shown in Fig. 9. thus, the
changes of the surface friction coefficient p and the thickness T are obtained as shown in
Figs. 10 and 11.



[err] 15 where [err] ; frictional force/conpresional force

[err]'; mean val ue of [err] x; displacenent of the contactor on
the surf anpl e X; 20m|staken|nth| nt 20
T;  Thi ck‘ﬂé?gl%sfﬁt he sanple at position x : iﬁgﬁﬁ%@@of T

4) Shearing property: The constant ept ension force 5 gf/cm is

applied to the sanple uni-directional and then the 25 shear force Fs is
superposed in the sanmple plane along the transverse direction up to the
shear angle 0O=4[err] as shown in Fig. 12. Then, the sarrpl e shear .
deformation,is recqvered b d ar_a ck to . ze The
effective "H’éﬁ@}%‘ﬂyofhet H@‘){‘s%n?&@ﬁ ﬁwm”g Sﬁ'ﬁg %FE? éﬁ?l fn °W‘ '
| engt h. Thwexpressions:el ati onshi p between Fs and [err] |s obt ai ned as shovvn in
Fig. 13. The value of 2HG is obtained as the histeresis at [err]=0[err].

The value of Gis 30 - calculated as follows: G(E+&)/2 -
-(9) \/\here‘ia/‘e_ gleb are -t he average sl opes betvveen [err]= 0. 5[err]
and 5[e§r] and Bl %‘(h' (Brﬂ‘]dxc -0.5 35 and -50 respect i vel(§) WO
98/ 20822 . PCT/ US96/ 18339
19 -
1 x - | _
MIU=— | |p-p'jdt, S - (7)
10 X0 . -
1 x |
SMD=— [ |T-T|dx, —(8) .
' X 0 -

15
where p ; frictional force/compresional force
)’ ; mean value of p .
x ; displacement of the contactor on the surface of sample
X ; 2 cm is taken in this measurement
20 T ; Thickness of the sample at position x
T' ; Mean value of T

4) Shearing property:
The constant extension force, 5 gflcm is applied to the sample uni-directional and then the
25  shear force Fs is superposed in the sample plane along the transverse direction up to the
shear angle g=4° as shown in Fig. 12. Then, the sample shear deformation is recovered by
reducing the shear angle back to zero. The effective dimension of the sample is 20 cm in
width and 5 cm in Iength. Thus, the relationship between Fs and o is obtained as shown in
F1g 13. The value of 2HG is obtained as the histeresis at g=0°. The value of G is

30 calculated as follows:

G=(Gf+Gb)/2 | | —-(9)

where Gf and Gb are the average slopes between @ = 0.5 and 5© and between & = -0.5°
35 and -59 respectively.



5) Conpression property: The effective dinension of the sanple is 2.5

cmlong and 2.0 cmin width is used and the | ongi tudi nal direction is

taken along either warp or weft direction. 2 cn2 of a circied area

conpr esseWO$2083 circul ar-plates of steel having 2 cnierr | PEHES6(1B3Y. 14)

The velocity of 5 the conpression is 20 mcron/sec and when the pressure

attains at 10 g/cnf err] the recovery process Is neasured by the sane
velocity. The values of LC, WC and RC are obt ai ned by the follow ng
expressi ons: LC= WO WOC

----(10) 10 TO J[err]] 15 RCV\C/V\C

-(12) 5) GMsmpnssmnproperth Thi ckness of the sanple (cm.. .. To;

Thi ckness ofrhm?geﬁ@ﬂ?hﬁn&gpwtﬁy DRhESS 4 el 100 b Tl 1y g&cﬁmis used and the, _

Tm Thi ckness ©
50 gf / cn{ dengitudinal duectm@s takepmlqngcpxthetrm)arp or weft direction. 2 cm? of a circled area "

--- (13) s compidésed H?%Vﬁfdum-lﬁiteé sfsceémmdgyz ER2 a?é géoﬁ'h[': bgrocny of

recoverrgg BRr OCGSS P SuC

the compressjon weZQﬁmqum enwasﬁ rlaedpvsgsum emvnr akHe

t hi ckness: élwlten@vely
conpr essi On@i'odaﬁsDisQﬁéaSuteﬂ by the si@sklority ( The vahies of LOYVeCrahil RT b otdited BY
W/ merr] i hd BASY as_the weight per unit area of the sanple. 35
e 10 owmg expressions:
LC= WC/WOC o —=(10)
10 B
To _
wC=] PdT - —-(11)
Tm : '
15 RC=WC'/WC - - (12)
~where :
T ; Thickness of the sample (cm).
20 To ; Thickness of the sample at maximum pressure 0.5 gflem?2, (cm).
"~ Tm ; Thickness of the sample at maximum pressure Pm which is:
Pm = 50 gf/em2 o
WOC; =Pm (To-Tm)/2 : - (13)
WC' ; Recovering energy given by the pressure of the recovering process, P’
25 suchas -
To
wC'=f PdT —- (14)
Tm
30

6) Weight and thickness: :
The value of T mm is measured as the thickness when the compressmnal property is
measured (P = 0.5 gf/cm?). The value of W g/m? is measured as the weight per unit area

of the sample.
35 -
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~Cal cul ati-on for Hand Val ues The hand val ues of éjj!f and
Fukur ami Y4 8%8¥%%i ned from the fol | owing “expression ( V. appl yi ng
t he sixteen characteristic val ues obtained,fromthe rreasurerrent s. The

cal cul ation using the expression (15) is conducted accordlng to the 5
Knit Hi gh Sensivity Condition (KN 403-KTV). i =l

[err] 10 where HV is the hand val ue. The nunbers and
constants to be applied to the equation are indicated in the Tabl es [l and
111, 15 (2) Calculation for Hand Values Tgp| e | | Property Xi

# i, I The hand valdes ¢fTKoshi, Shan and FukuramearZ mned from fheoﬁYlemg
ensile

2
3 log RT expressxgn VYES) by 5g§§ymg the %xtsgg gcharactensh%exﬁl}lﬁsg obtamg[i ﬁr%ra gxe
-1. 6441 meaSurd@fts. The calculation using the Bxpressjor? KES) is conducted according 1@ che

0. 3213 o -0.-4000 - 0.1276

Shearin gS Kn}t H1g(131 Se%lty CO@ldlt o?xgtK%—483 & 0. 1486 . |

8 log 2HG5 - 0. 0444 " 0.1486 _ 9 LC

0. 6337 0. 0692 i&pnpression 10 log WC . - - -0.9937

0. 1526 : . . 38. 1224 815

12 log HU  HV=Co *1&59520' (Xi - ¥i')dedi } Sur f ace ""'i | og

HVD -1.5999 16 0. 2018 - 14 |og SMD

0. 9280 10 - 0. 1999 Wei ght and 15 log T. _ _ 0. 0638

0. 1361 Thi ckness 16 W ' 17. 3383 ~5.0040
where HV is the hand value. o

The numbers and constants to be applied to the equation are indicated in the Tables If and

II1.
15
Tabie It
Property i Xi Xi' i
0
1 LT 0.7756 0.0679
Tensile 2 logWT 0.6808 0.2557
3 _logRT 15952 0.0639
Bending 4 logB 16441 0.3288
5 log2HB ___-1.5180 10.3213
6 log2G -0.4000 0.1276
Shearing 7 log2HG 0.0444 0.1486
8 log 2HGS 0.0444 0.1486
9 LC  0.6337 0.0692
Compression | 10 log WC 1 -09937 0.1526
11 RC 381224 ' 5.6815
. 12 logHIU" -0.5952 0.0861
Surface 13 log HMD -1.5999 0.2018
14 _log SMD 0.9280 0.1999
Weight and 15 logT ' 0.0638 0.1361
Thickness 16 W 17.3383 5.0040




WD 98/ 20822

PCT/ US96/ 18339 . - . 2_1
'(gabl e ||v|v098/20822 OFor Koshi i F(()jr Fu!<uram 0 PCTEPS&Q{ arl : 0
4.5531 0 4.8480 6 1 0.9934 9 -0.1760
14 1.1399 7 -0. 0264 10 1. 9067 13
0. 1485 8 0. 4165 11 0.7942 12 -0. 1527
4 - 0.5064 - 15 . -0.0193 - 10 -0.5692 5 o
0. 3654 16 0. 4399 11 -0. 2623 15 -0. 1568
12 -0.1182 9 0. 1401 16 0.2789 13 .
-0.4141 4 0.5 , 1 -0.2437 . 14 . 0. 1194
5 J0. g3 i ENA 3 0169 1
0.1786 ~ For Koghi 0.p¢Fekurami 2 - ForGh@®47 | = = 3 Q0 0492
9 -0. 1255 c8 | -{0.1000 ¢ 2;  -09307 100
0. 1252 — 0 -0 =0~ 11. 0. 0119
7 -0. 1482 0 44473 | . 0. #113 45531 19 4848925 8 o
0. 8427 . 86 09934470 o  _01768| . 1Q 1037, 1399 . 4 -0. 2441
6 - -0.9284 14 0. 0276 1412 7
0. 0135 5 7(3) R8s enelht and-RA% ySsi SBEQUI B'r’r'é’m ~ An
exanpl e of pre8erreo4msgsur enent am!ma hal yaes eq-mlsm'ent "is the.type KES.
FBI - FB4 whi ch 115 aVﬁ &le e f %@ch . ?6 Kyoto Japan. The
backsheet be used by ? s edui pnen a square sheet of 20
cmx 20 cn Thé 03@6 sur elfent HAF%Apal ydits ar-@anduct ed on at | east
three (3)|sambes, .ppéq pr ef grabl yp A2 10 beast oy |(10) sanples.
(4) Fuzz lLevel Measurengn To measure thé quantity of untangled
fibers thht pt®trud®? ?’?cm t e surf@%tadl of thd 15 05%Anple, the face of the
sanpl e 12fis rubbedoa4gziinst phe facrp| sangpapen.iid |f or 29
2 -0.1740 1 -0.0169 1 0.1786
3 0.0931 2 0.2347 3 0.0492
9 - .0.1255 3 -0.1000 2 .0.0307
10 0.1252 6 -0.3254 16 -0.1966
1t 0.0119 7 -0.4482 15 -0.0113
12 -0.0125 8 0.8427 - 0.1770
13 0.1037 4 -0.2441 - -0.0284
4 00276 5 01412 700135
5 (3) Measurement and Aﬁalysis Equipment
An example of preferred measurement and analysis equipment is the type KES
FB1-FB4 which is available form Kato Tech Co., LTD., Kyoto Japan. The .backsheet
sample to be used by this equipment is a square sheet of 20 cm x 20 cm. The
. measurement and analysis are conducted on at least three (3) samples, more preferably at
10  least ten (10) samples.
(4) Fuzz Level Measurement
To measure the quantity of untangled fibers that protrude from the surface of the
15  sample, the face of the sample 12 is rubbed against the face of sandpaper 14 for 29

seconds at 0.7 Hz to cut or loose the untangled fibers 16. 18.1 gfiom2 of pressure is



seconds at 0.7 Hz to cut or | oose the untangled fibers 16. 18.1 gf/cn2 of
pressure is WD 98/ 20822

PCT/ US96/ 18
appl i ed WQ"gﬁgsz%arrpl e 12. An exanpl e of the equipnent is Ms?ésﬁs' 16.

The cut fibers produced by this actizon are collected by a rermval
tape and quantified with an anal ytical bal ance. The fuzz level is
defined as the weight of the fibers collected per unit area (ng/cnk).
5 An exanpl e of equi pnent avail able is Sutherland I nk Rub
Tester. 1. gf/cnferr] pressure is applied to the sanple. This
appar at us aempkeééo éheasaamlcﬂl%mempls ofithe equlpnmtrm showimt in Bigl36criThe éutl
cm pi ece ofﬂsew peveed bYahR! dckien @ %ﬁ%h
Norton Co.. T[}Qg % ﬁi‘er ub c@g%%ﬂ%ﬂ%@b? 2 é{md flu?lsng?a an
fibers 10 71 Fe s )&Ve&g Fhepﬁ gollsctadeanes wait
tape (3M Scmta:(m Seal ing Tape, JA Kindel, Cincinnati, OH) from
bot h th% .sandpaper and sanpl e. 3. Exanpl es '

EXAMPLE®l 15 23/ n2 of a carded nonwoven web obt ai nabl e from Havi x Co.,
LTD., G fu, JapafAngxarmple of equipgent availableia Sutheriaihd IrdoRub\'l‘estewebs lgf/mamfof _

bi - corrpone reish&e{ssa]fﬂl el tB%l“”séfeh#ee n%s a Oﬁtﬁé a"fapﬂlfg ﬁlt nyS%&epxece of

t erepht hal a PET nonwo
ni cr opor oussaﬂ'tb’ﬁ%/@’t‘ A Em(’P ) qmlpiﬁcétS’fé gr fM@MlWI htSyudpapsn{km s,
I nc. 39091 WNortohaQa)) my Emzrpl ThiiGub Ryclésis 70 &mesé &l w& od/se2. NP Bbirs

P 18, B bR g e 15 Ngﬂfi’szpmes oo g Bv 3E08R Caron.

PE/ PET bi - Szaliogpdape, ﬂAHémdblaﬁmdimatﬁg Ohfram boﬂxmdsan@hpemnd samplélhe ratio
of PE/PET is about 60/40. The open tinme and tenperature of hotnelt adhesive
before the application is 0.5 sec and 160 [err]C, respectively. 25 Thi s
backsheet sh piess hand val ues of ~Koshi, Shari, and Fukuram are 10.6,
0.2, and : 6 3, respectively. The gxAMpPERel is 0.31 ng/cnferr]. The

| f.ficient of L Ct.i M ' .1 .
EXAVPL 85 | 8/2 958 e moR o e S AR GVEN ek e LTRcFHor Ja5An b sui
Pe'lt3 roc hemOI @341 is preparedu Sfhei mmwolvenl web i kade of bb-eomipenantdibereof a polyethgleneven
web is nma
pol ypr opy| ene§ ?%L 58%&&%% tere%hthglhgeﬁ’ﬁl? Tﬁe %8%1‘)(!8%}}' %@ggs jgrx% t@?g gmz of
ni cr opor ous® PRTgReTRYS palyethylenet (PEN fim Qbmbl@ fromnMitsui a‘patsg;ﬁlgnmxcals, Inc.,
Nagoya, Japan as Espoir No. by using 5 g./m2 of a hotmelt adhesive obtainable from

20  Nitta Findley Co., Ltd., Osaka, Japan as H-2476-01 with a meltblown pattern (Nordson

" KK, Tokyo, Japan). The PE/PET bi-component fiber has the dimension of 2d x 51 mm.

The ratio of PE/PET is about 60/40. The open time and temperature of hotmelt adhesive
before the application is 0.5 sec and 160 OC, respectively.

25  This backsheet sample has hand values of Koshi, Shari, and Fukurami are 10.6, 0.2, and
6.3, respectively. The fuzz level is 0.31 mg/cm2. The mean value of coefficient of
friction (MIU) is 0.19.

EXAMPLE T
30 23g/m2 of a spunbonded nonwoven web obtainable from Mitsui Petrochemical
Industries, Ltd., Tokyo, Japan is prepared. The nonwoven web is made of bi-component
fibers of a polyethylene (PE) and a polypropylene (PP). The nonwoven web is joined to
25 g/m2 of a microporous polyethylene (PE) film obtainable from Mitsui Toatsu
Chemicals, Inc., Nagoya, Japan as Espoir No. by using 1.5 g/m2 of a hotmelt adhesive
35 obtainable from H.B. Fuller Japan Co., Ltd., Osaka, Japan as JM-6064 with a random dot



Chemi cal's, Inc., Nagoya, Japan as Espoir No. by using 1.5'g/n{err] of a
hotnel t adhesi ve 35 obt ai nable fromH B. Fuller Japan Co., Ltd., Osaka,

\;%Q_?BSS%AM 60924 with a random dot \./\O._98/ 20822 PCTIUSj)g118339
pattern (Porous Coating, Nordson K K., Tgkyo, Japan). The PE/ PP

bi - conponent fi ber has ‘t he. t hi ckness of approximately 2d. The ratio of
PE/ PP i s about 80/20. The open tine and tenperature of hotnelt -
adhesi ve before the application is about 0.5 sec and about 160 . [err]C,.
respectively. The nean val ue of coefficient of friction (MU is 0.21." 5
Thi s back oronseConling, Nogdsem Kds» dpkye Japan)snthe PERR bircaraponent fiber

9.6, o 2&14'dha§m" thickne$s oF appRsifsiely2d. Y The) Mofﬁfml’%ir?edﬁoh%@/ﬂ? /ma/o@tea ﬁI{y; :
spunbonde nwoven wep, has, a . tensile stre C 7
enimin of %4 aeraf%ﬁpgé@wma@s%&agﬁéa% appfiioh s abqut 033 ' b sBguetso’
Ltd., Kan#3wespedtiyeiy) Thd fhean value of coeffidient ef frixtion (MIH) issdBddi mrents of the
present invention have been illustrated and described, it would be
obviou$s to those skilled in the art that various other changes and :
modi fi cat i s backshess sample basthandtvalnes of ikoshi, iSherh endbFulgurami aem 965 cheandf
the inventd @riespectively! The fubfIePis0 20 baéRd THe HRKHBSnded dodWo?eR WRBaMs a

O e S g3 s s ol Bl s (Sl 9857,

PCT/ US96/ Igsteéh Japan Co., Ltd., Kanagawa, Japan). . S : - 24
VWHAT llﬁ CLAIMED | S: 1. A di sposabl e absorbent article conprising a
cont ai'nment assenbly conprising a t opsheet, a backsheet and an

absor bent cor e Whilpgaeticulatemizdimentstafgbé prasentrigvention have been illusttatedkamdbet ;
the backs f&@éﬁwmr&éﬁla%e%mm%oy@&im inf et vhiGusCother Sdkes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and
15  modifications that are within the scope of this invention.



of the absorbent article, and for covering at |east a portion of the
outernost 5 portion of the absorbent article, wherein’
t he backsheet has a hand val ue of Koshi of |ess than about 11. 3332 :
val ue of WEh¥3088% from about 5.0 to about 7.0, and a hand J’é%’faég”ﬂ gkur am
of | ess than about O0.5. . The di sposabl e absor bent
article of aim 1 wherein the backsheet *further conprises a
plastic filmhaving an outer-facing surface and a body-facing surface,
and the nonwoven web is joined with the outer-facing surface of the plastic

filmto forma | am nate. 3. The di sposabl e absor bent
article of O ai MWHAANSChAIMED Wsksheet has a fuzz |evel - of
| ess than about 0.24 ng/cnferr]. 4. The di sposabl e absor bent

article of daim1 wherein the backsheet has a mean - . : val ue of

coefficient of fric¢tion of l'ess than .about 0.21
di sposabl e &bsor b\eﬁ’tsl’%api‘?c? o ‘i? F°‘RHB?‘BEr? ?W‘H’B‘ﬁ%@%ﬁmmbcqf@fgmg a..

é"&”%"?dﬁﬁe?&”ﬂ” LGRBDEE i ket gpproce S8R i BERirER e Bplief e
strength of at §§ﬁ{sh§éoﬁgft!a8ﬂﬂe& éd?ﬁpﬁgxﬁé’ g%ﬁﬁwg’véﬁa%b @Pmﬁg ¢d'§ the outermost

di sposabl e absor article osa Baor bent articl e

of daim1l wherej ) S n v
WO 98/ 20822 bf thd QbERBURY SR AnliSFR covering at least(%i"’pgﬁQn o1 Sﬁteﬂﬁ‘&t

PCT/ US964 18339 gomon of the absorbent article, = 25 . 8.
The di sposabl e absorbent article of Claim5 wherein the spunbonded nonwoven

web conprises bi-conponent fibers.
wherein the backsheet has a hand value of Koshi of less than about 11.0, a hand

value of Shari of from about 5.0 to about 7.0, and a hand value of Fukurami of
less than about 0.5.

2. The disposable absorbent article of Claim 1 wherein the backsheet further
‘comprises a plastic film having an -oﬁter-facing surface and a body-facing surface,
and the nonwoven web is joined with the outer-facing surface of the plastic film to
form a laminate. '

3. . The disposable absorbent article of Claim 1 wherein the backsheet has a fuzz level
of less than about 0.24 mg/cm?2. '

4. The disposable absorbent article of Claim 1 wherein the backsheet has a mean
value of coefficient of friction (MIU) of less than about 0.21.

5. The disposable absorbent article of Claim 1 wherein the nonwoven web is a
spunbonded nonmoven web. '

6. The disposable absorbent article of Claim 5 wherein the spunbonded nonwoven
web has a tensile strength of at least 180 gf/cm in the traverse direction of the
disposable absorbent article. '

7. The disposable absorbent article of Claim 1 wherein the nonwoven web is a
carded nonwoven web.

* c L ] s *



9. The di sposabl e absorbent article of Claim?7 wherein the carded

nonweven web conpri ses bi-conponent fibeérs. 10. The

di sposabl e absorbent article of Claim8 wherein the bi-conponent fiber

cont ai ns wQus2p822ny|l ene and a pol ypropyl ene. . 11. ThePOTASoGIB3%
absorbent article of Caim10 wherein the bi-conmponent fiber has a

core of the pol ypropylene and a sheath of2st he pol yet hyl ene. - 12. The
di sposabl e absorbent article of Caim 10 wherein the bi-conponent fiber has
from about 55%to about 95% by wei ght of the pol yethyl ene. 13. The

di sposabl e -absorbent article of Claim2 wherein the plastic filmhas a- :
basi s 8. TR aibposablefab@mb&hpmcﬁ &f Cla@hry whereid the sﬁﬁbﬂﬁdﬁdeﬁdxﬂwoven '

14: A di sposabl e babsn(grbeni) article §§g€r| sing a contai nnent assenbly .
conprising a Web Compriss Dl crpponeny, heet and an absorbent core .
di sposed between the topsheet and the backsheet; the backsheet -

conprising @ non"’ﬂi/ee&gﬁﬁ'& féoaqu&lbgﬂ?gm‘t@el &Pe a‘?ﬁ{t‘? Jm th c?:lgllgd pop egvérpﬁrég

absorbent article or coverin eas . on 0 I nos
portion of the alfoumsisas biseampanent fib wher ei n the .nonwoven web is a
spunbonded nonwoven web conpri sing spunbonded bi - conponent -
plastlcflbers The dj sposab] e qQrbent ,artic eof Claim 14
wherei n t he Wac ks’ﬁ&fhspfﬁatbkeﬁbs‘“i’erﬁ article @g s SWHCﬁSFh g Ol-cpmponeny;fikeran
outer-faci ng surfeonminywipelyéthgient and 2 gobpripisne and the nonwoven
web is joined wth the outer-facing surface of t he plastic filmto

forma | am nate. 16. The. di sposabl e absorbent article of Caim 14

wher ei n t he 1Bi - c ofheadispasalle Bbsorbent article of Claimt18i wiereinplg hiecdmyponent Hivest has a

pol ypropyl ene.  ¢ore of MOpBR/pfSHAche and a sheath of the polyethylene.

PCT/ US96/ 18339 26

12.  The disposable absorbent article of Claim 10 wherein the bi-component fiber has
from about 55% to about 95% by weight of the polyethylene.

13.  The dispoéable absorbent article of Claim 2 wherein the plastic film has a basis
weight of from about 5 g/m?2 to about 35 g/m2.

14. A disposable absorbent article comprising a containment assembly comprising a
topsheet, a backsheet and an absorbent core disposed between the topsheet and the
backsheet; the backsheet comprising a nonwoven web positioned at the outermost
of the absorbent article, ‘and for covering at least a portion of the outermost

5 portion of the absorbent article,

wherein the nonwoven web is a spunbonded nonwoven web comprising
spunbonded bi-component plastic fibers. '

15.  The disposable absorbent article of Claim 14 wherein the backsheet further
comprises a plastic film having an outer-facing surface and a body-facing surface,
and the nonwoven web is joined with the outer-facing surface of the plastic film to
form a laminate.

16.  The disposable absorbent article of Claim 14 wherein the bi-component fiber
contains a polyethylene and a polypropylene.

/
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17. The di sposabl e absorbent article of Caim16 wherein the bi-conmponent
fi ber has a core of the pol ypropyl ene and a sheath of the

pol yet hyl ene. 18. The di sposabl e absor bent arti mi17
wher ei nXY(Plgs'fﬂsz%orrponent fiber has- - from about §§§A‘§é"§a§n 95%

by wei ght of the polyethylene. - 19. The di sposabl e ‘absorbent article
of Caim 14 wherein the spunbonded nonvvoven web is placed in the
di sposabl e absorbent article so that thé&fiber direction of the

spunbonded bi - corrponent plastic -fibers is aligned with the | ongitudinal-

di rection of the di sposabple absorbent article

di sposabl e 1dbsorihedisposable plsoghentagicls afdClgim 18 whersia ﬂ@dnmmmawt rﬁbﬁl'/\bﬂﬁéq

web has a tensi Iceresdfrtﬁegb ﬂfpypgnelaﬁagtshgahgfﬁﬁrpo[ﬁtﬁmet raverse direction
of the di sposabl e absorbent article. .~ The di sposabl e

absorbent article of C ai m 14 wherein the nonwoven web. has a

hand val ue of Koshi of |ess than about 16.0, a hand val ue of Shari of from
about 0.5 to about 9.5, and a hand val ue of Fukuram of |ess

t han about 5. 0. The di sposabl e absorbent arti-cle of daim21
wher ei n théSnon\%@ehsmé@blﬁabsqbent article of Clagimy 17 wherein the biwemponent filspbas 1. 0

ng/cnferr]. - from about 55% to about 95% by weight of the polyethylene.

19.  The disposable absorbent article of Claim 14 wherein the spunbonded nonwoven
web is placed in the disposable absorbent article so that the fiber direction of the
spunbonded bi-component plastic fibers is aligned with the longitudinal direction
of the disposable absorbent article.

20.  The disposable absorbent article of Claim 19 wherein the spunbonded nonwoven
web has a tensile strength of at least 80 gf/cm in the traverse direction of the
disposable absorbent article. ‘

21.  The disposable absorbent article of Claim 14 wherein the nonwoven-web has a
' ‘hand value of Koshi of less than about 16.0, a hand value of Shari ‘of from about
0.5 to about 9.5, and a hand value of Fukurami of less than about 5.0.

22.  The disposable absorbent article of Claim 21 wherein the nonwovén web has a
fuzz level of less than about 1.0 mg/cm?2.
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