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invention relates to di spofdbbacagsor treaed ab+itepasd -Fuch as di apers and
-adul t incontinence product i @rich(shor e: pasd L»Eultﬂaﬂgydt@' difsposabl e absor bent
"arficles. which i mmobilize VB MRG0 | 1gagédac&l torpaged i 4l-..ijn order to make it
easier to clean the wearerphenitbe sqged. ‘ﬂlsqnombl..e...atsorbent article is
regoved. 20 - pare GAGEREND OF THE | NVENTI ON Di sposabl e
absorbent. articl es such' as-g+apet-s—atrd—adgutt—tmncontTmence products are well
known in the prior art. Such disposabl e absorbent articles collect and
retain urinesand fecal naterial deposited thereon by the wearer. To date,
nost attenpts in the prior art to treat the urine and fecal material 25
- collected and retai ned on the di sposabl e absorbent article have been
directed to handling urine insul'ts. Dealing with fecal material. collected
by the di sposabl e absorbent article is sinply nore difficult than dealing
with urine insults, due to lscosity fecal
material. Exenplary of the mﬁégMﬁhgsgh%W%%eral attenpts to
provi de 30 1odi sposabl e absor 1OW-VISAQSIFY FECALYATERIAL t opsheet which
faces towards and contacts the body of the wearer, and a | ayer under the-
first topsheet, hereinafter referred to as a "secondary topsheet” which
ei ther absorbs urine, or transfers the urine to an underlying core for
. storage until the di sposable absorbent article is renoved fromthe wearer.
35 Typically, the first t ] : t opsheet have
different material properties. ﬁﬁgéﬁifﬁ?ﬁﬁgﬁgﬂ@@ may have a snall er
pore size than the leﬁssinvtmimhteHlestm dispxisable iahsarbenh sfticlespsuchhas dirpers and
through the top L e | L.st e Vel
resilient when \sfilg@?é}f Hl @dgé‘go'ﬁ@ 'ﬁ&er%éﬁ&i& Qlﬁ%?%éfa%g%eggéﬁ ui ds
t hrough t he topsmdtmumhulm I@@mqw fee p@tf@ekm ‘order trmaketyatier the 5
In yet another gidafifRiheh the dfleddispisabilé hbsoftieat shticledseflosedbsor bent article
has a first topsheet, secondary topsheet and-core. The secondary topsheet
consists essentially of neltblown hydrophilic fibers and has a pore size
greater thanothe pore size of BAGKGROUNDIOETHEIRNVRBWEHON al | egedl y al | ows
e, Secondary ! PPe naSlpdihiE ook n@k&&hrug'aﬁ?e}semhl S 2 piRlrs

dlstrlbutethellqw rior toasor tlon he .core.
I n yet anot her amwn%knmmthapnwaéku rmtamqq#ecoﬂ%a Eftain

attenpted, by U%riﬂeah&fécﬁhﬁdieﬂhk;&&sﬁ&ﬂh&tebﬁbﬁth&w@?erare free of a surface

- finish or are cr OSSl‘h;] 52% }n%stoargm%rt]s in t?le prior art to treat the urine and fecal material

25  collected and retained on the disposable absorbent article have been directed to
‘handling urine insults. Dealing with fecal material collected by the disposable

absorbent article is simply more difficult than dealing with urine insults, due to the

complex rheology of low-viscosity fecal material. _
Exemplary of the urine -handling prior art are several attempts to provide

30 disposable absorbent articles having a first topsheet which faces towards and
contacts the body of the wearer, and a layer under the first topsheet, hereinafter
referred to as a “secondary topsheet” which either absorbs urine, or transfers the
urine to an underlying core for storage until the disposable absorbent article is
removed from the wearer. _

35 Typically, the first topsheet and secondary topsheet have different material
properties. The secondary topsheet may have a smaller pore size than the first
topsheet to assist in transfer of the urine through the topsheet. The first topsheet
may be hydrophobic and more resilient when wetted than the secondary topsheet, in

~ order to pass fluids through the topsheet to the secondary topsheet.
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I'n anot her attenpt in the prior art, -an absorbent core suitable for
acquiring -and containing-liqui-ds such as urine in a particularly effective
.and efficient manner 15 conprises nultiple layers. The first layer, which:
‘is closest to the wearer, conprises hydrophilic fibrous material and has an
acquisition zone of a relatively |lower average density than other portions -
of sthis layer, in order to quickly acquire discharged |iquids. Below the
first layer is a liquid handling layer conprising a resilient, |ow density
-high void volume material that is noisture insensitive in order to rapidly
20 acquireS|iqui dIp yehanother attemptiin dhe priaf 3t Ghe (iFROsaRle Absorhent Artiglsrias and

di stribute theserstitgpshda, tsbcfdhdﬁbowpsﬁehe ahd qorel EteOkdcoadarptopsheet dorsistyr age

i Sor ot e par t | cPagigy SF wEiBHn HidroPhlic BRuT B A ort SaF BRI he ol
handling | ayer siee tof the goreed This umgpmqm dbg?—cﬂy h&@wmhsmceudarxdowshaqt ohe

l'iquid handling 14nd dishibul tiquid Gl te - 251
distribute subsgﬁnfeceigydﬁgge lﬁ*ﬁ“iuﬁdﬁ% C(k)%i}hgenﬁm bso e bent Ei%:tyﬁy

mat efial s al® akeab ﬁ?&W F‘h%“ @pegpg ve d‘?"ﬁ ing cgpabl
materials are potiyerhas bedipittsmpitd; byamtg mﬂefedadwdbku fibers avigch areafité of @s of
fluids such as urine cal :i retaini H§§§°€ %ﬁﬁxeped fluids under noderate .

pressure. The ePIEEET 85§r°5f°ﬁsl Ia % dgelling materials is quite -
dependent 30 - uponla Iaeoth@rrme"w@m thecpriazrat, wejahsnrbent icoeensuitgble Sbr agirinigent

gelling materiahgq Egﬂtﬁﬁmgrli’aui'dg‘ﬁﬁ’éhpﬁrlﬂ{rﬁqn 'arﬁaﬁlﬁxﬂﬁ?'ce%&\/éfanhllﬁ&léniw e

absorbent article. Atte ze t he absorbent gellin

materials té3ai 8°‘FPPSL°F| Wﬁ’fl i‘he Fshilayen, which dsclgsest fo; the WeaEr. femp Ses
di sposing a fl uh;zuraplﬁﬁcaﬂﬁoﬁmﬂﬂanehaﬁn aquisitiorozdrerdf anaﬁ’vdlmldtWeﬂﬂHrig

upper larger fl acgui t I yer
has about 75 pey%"grﬂ( Ctg?" ?ﬁg} §8é§§'%é’ﬁ §I+y;gp n'éagn'g retrol g‘ﬁcﬁg aﬁﬂ& d@%:earée% _
di sposabl e absoliguids. Belowcthe firstHayer lisia diquid chandling layer ¢omprising airesilidntylew
cont ai nf i ;;‘jl eflﬂ{sgﬁt g?lb@(ﬂ& %ﬂfmhogﬁhﬂehﬂgthtﬁaiserlﬁb@thae ;EQ&tsful.v%n‘ij order to rap|]51| o
oqs. than t Rht BN dapgl iendi e st {Mamigh, s arav SR eons e isRpedietne
Sbsor-be[}t ggl I nwnaaﬂgzou% meritguiddaandlﬁ:;gﬂg%rlmm stoeugt laer.t I‘I&ch{tgaggg ]
5 absor bent 4 ¢ %s& o) SToly ent
N t pitnprises & it o6 B ﬂz' ¢ Biiclhs oridb f th
g?s pl)ggblmg :[)Isggtllm materiak; [and aﬂms the Higuidzhandling: Isyer ito 1bn d@irgingdoof the diquids it e.
o St ep- i S0 pos, e, bl i BalF RAAR YSf hbFREE shBcRuCAPIARUOBnire
t hroughout &Pt hagd é’ Elétﬁts}‘?%q'é‘?ﬂ L’ag‘l“gfrgﬁa pr esent only in at 10 least a
portion of the thiclOfesarsef atisbrbemogelling| materduls aresalsordpodiwett ikinewn tifn eheafuiarr bent
gel 1109 Tt o1 g osBteh Qg hAURs b sl Al ol BPARSHGICHE |
upper and | ower quantitigseffluids such as urine and retaining such absorbed fluids under moderate
pressure. The effectiveness of the absorbent gelling materials is quite dependent

Dl:

30 upon the form, position and weight percentage of absorbent gelling materials which
. are incorporated into the core of the disposable absorbent article.

Attempts to optimize the use of absorbent gelling materials to aid in the’
acquisition and retention of urine include diéposing a fluid storage lower layer of an
absorbent core underneath an upper larger fluid acquisition/distribution layer. The

" 35  storage layer has about 75 percent of the absorbent gelling material found in the
disposable absorbent article. The fluid acquisition/distribution layer contains little or
no absorbent gelling material. The fluid acquisition/distribution layer has a particular -
density which is preferably less than that of the lower fluid storage layer. About 55
percent of the absorbent gelling material is found in the front half of the disposable
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of the core. In yet another attenpt in the prior art, the absorbent gelling
materials are allegedly dispersed anong the pores wherein at |east 50
percent of the .absorbent 15 gelling materials have a size greater than

t he medi an pore size of the core when it is wet. Exanples of such attenpts
in the prior art to handle urine include U S_ Patents 4,047,531 issued

Sept enber 13, 1977 to Karam ; comonly assi gﬂed 4,673,402 issued June 16,
1987 to Weisman et al.; 4,699, 823 issued Cctober 13, 1987 to 20

Kel | enberger et al.; 4,798,603 issued January 17, 1989 to Meyer et al.;
5,037, 409 i ssuedbﬁmmhnﬁle iatPddditionalhesboat 751bemexﬁ of PHe, awa’rbbmsgeﬂﬁng&hm&xa?&

1992 to Ber nardi. a S 1992
t o -Rei sing et allﬁtheg%‘ﬁérg Wﬁ@ %é@%@é‘qg&% thirds Q Z'sﬂfégtgg?b solﬁjeﬁ %ﬁﬁl& ger.
However, all of thes‘éetatth@rﬂmemptsomh@ncnf@fm ‘ihétﬂh@telth@ tabsorbent gelling material t o
25 inprove han hféﬂ:s% L%ﬁﬁ&%@s h&Ms&wée pBifve %bnd@ﬂtrﬁt'ib dfenBO PRis
present in the osabl F’s"f“t artl Atle s to wi th fecal
material includ ‘?5\'7?'&?’ g‘f%§ﬁ tthmtgﬁg@ﬁﬂfﬂwg’eﬂﬁﬁ%‘l %8 3 he
wear er and has aasezppombn@f tﬂathldtpcss ofithe dose. hbrpedrious ymbediments; the ahsdrhmit he
anal OPSN NG el mal SRR or TPH Mot 5753 pHBP L n BiHBatl LAl Bedinke
ee €

space. The firs varl S 1 n order
to conform cl os @b§o ent Cors, erkalwnzaﬂvqu;énamb;r@powrwthmpmavé lawessurfaces

el astic strands of'tHH)éd?é’em? Etsanbﬁa\é?a@éﬁﬁt fidt dr)itRe ﬁﬁs@?beﬁ!‘ iil% ﬂﬁﬂeﬂﬂs art,

such as optim zin ter ertles the'first top
optim zat Pon mal@gsal g ke PRIEL VBRI leas R‘iﬁ#“ﬁ@&%@é"ﬂ’t’%d

al lows a singl egdilmpmadaia!s lﬂbsosibegteaarthanltbe medihh pore sizerafahe caragvhenit isi zes
of wearers. 35 Yet otherattenpts have been made in the prior art to
provi de an absorvf)ent core with a hole therein, in order to receive the
fecal material. The Bxamplesafsush attemptsdn theppieriart sohandle urine includedh§ePatents

The hot e fnt hteh?ém?é’%‘%‘é'“"‘s"?’?‘; LS NoTIoRS KA, SbmiiBily Q"ﬁ?‘g*ﬁ@gwf’ e
strips around i 1% gj W%g to {V%’s'“ai‘ ﬁ@vé%ﬂ?ggt‘ﬁuﬁl@%ﬁrlé i? HEe or
art di sposahbe fﬁeﬂaﬂi&qﬁ enal ;i 4,798;603 ssued Jahuathe 17,N 9890k Megm evfal. SPBBHACS .
Spacers may be kgf e&#sbﬁd’ﬁ%ﬁ{eﬂ%u rﬁz& ?ﬁﬁlsi’g@ 3 %W@Qf? aﬂin r der

to ensure a voi resent to recel erial her
attenpts have bsta nwmoldytan%glpm%ﬂ%@q? tsweérbrlm a& &PrZrmeRsxsmﬂueml mnd

limt the nnvengrlt47(3f43f;§g§i Séﬁéxﬁk‘r% i@ZR@KTeIIéHIBE@Er portions Of t he

di sposabl e absor ben artlc }' barriers lIH]%Jl t he Cé) h &n e fecal
material to a | esse R)Yﬁ”ﬂ" I of these atiemptsyto handle wring do i aﬁﬁ & 3D e
- di sposabl e absoimprove daidling f low-viscosity fecal material which may also be present in the
disposable absorbent article. -Attempts to deal with fecal material include providing

a first topsheet which conforms closely to the wearer and has an aperture. The
aperture is hopefully registered with the anal opening, so that fecal material passes
therethrough and into a void space. The first topsheet may comprise various elast_lc

30  panels in order to conform closely to the skin of the wearer, and/or may have linear
elastic strands. Improvements have been made in this area of the prior art, such as
optimizing the material properties of the first topsheet. Such optimization makes the
first topsheet more comfortable to the wearer and allows a single disposable
absorbent article to fit a larger range of sizes of wearers.

35 ~ Yet other attempts have been made in the prior art to provide an absorbent

~ core with a-hole therein, in order to receive the fecal material. The hole may be
oblate shaped, so that it is longer and narrower than the aperture in the first
topsheet, or may be diamond shaped. The hole in the core may be positioned below
an aperture which has elastic strips around its edge.'
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which has no barriers. Still other attenpts in the prior art provide
barrier leg cuffs which are 15. wupstanding fromthe plane of the topsheet.
The barrier leg cuffs prevent fecal material from breaching the perineter
of the disposable absorbent article. Exanples of such attenpts in the prior
art to handle fecal material include commonly assigned U. S. Patent

. 4,892,536 issued January 9, 1990 to Deslar ai d et al. ; U S. Patent 4,909, 803
i ssued March 20, 1990 to Aziz et al.; U S. Patent 20 4,968, 312 i ssued
Novenber 6, 1990 to Khan; commonly assigned U. S. Patent 4,990, 147 issued
February 5, 5991 to Impeevemezdts wothisogénye af prignad disghsabte tabsdrbént Gidticlésl also

I ssued August 6 0 u
Noverber 5, 1991" Horfet aﬂ"l'&'[]“ets‘é m%n§p§cae§§?& ﬁnﬁd‘ B“%ggﬁsgf%ﬁ%’é%‘ ﬁlﬁ%G
" i ssued Decenber tq!as hegtcand the,cqre,dn @Fdeg o amsure aamr SPACS Sepfissanh - Feceing theifeeal i on

0, 355, 740 A2 25 matprid)l i shed February 28 1990 to Enl oe. However, none of
these attenpts in t prior_art to h mat erji al _sol,ve the pr.obl em
of | ow viscosity fe(r:fﬁ’t ?’@FF&‘P“M?’%% m °é9§'i‘° or; 31t Voﬂﬂ&gf%ﬁwefsd\%’ﬁg
parti cul ar| ylot hdiswt whe mnbnteaﬁtfetfabdmttwtw paticulary pbtions ofether disposatiei | y
mgrates wthin %Eﬁb&tsﬂﬁé@b'ﬁe%ﬁ%’r%ﬁﬁh e cofilabt Hf‘ " febdll GdtEtid) ‘{8%31%%?@‘

gravity and notion, or ressure t he wearer ration
fecal materi al ﬂg%s"k} f@ﬁdﬁ’ﬁ?‘t H@“ﬁe?‘?w FP?%%edi %B%tﬂ"éde
absorbent arti clve}uchmﬁmeaﬁmags the |ikelihood of |eakage. The m gration of

C eang mor et £ 11 o e ofF Hbkmbls, A°Be08ort RE Ailfe Morldl el Sy
wi pe the entlsr e upstendigg frompfthe plane lof thekopsheetasThenbastien kegechiffshprerent decal
material and tynhﬁaumogﬁﬁ cﬁmgetﬁé petintelerdf it didpoVdble/abls ﬁéed ar ea.

Accordingly, it is an o his 1nventiQn to provi] sposabl e

absorbent article é?fc,%‘ﬁ'b&“?‘ﬂgsd!' §%€d9ﬁ?f’tﬁ'§|é% ﬁ?‘ﬂ%&?@ materiploinglude
art. Particul ar |c)zsmmdnly ﬁss@ﬁed)UISEG’fateﬂf 41802536 imedatlaﬁﬁury 9, P9IViodDesMarais et

di bl b ed f f | |
for "the di sposalie U bt &opshs it S et o, DB ATASL §odT el

| ow vi scosi t2§ f 28,3t ssuedl Noeembieni6n 986 tohKhask i comafoniyh essigned dJ.SoRatent he
di sposabl e absormhtmrishﬁh%bﬁmffﬁvvm td Fréefindl; ue&mﬂsn@wﬂea% sofpaEeEt S

oeal oter vl A 4G olRapier 6 1951 16 Kieh'ar'al: U85 heen EARRANG e

| NVENTI ON The i ertnbemS | 1994 t6 Holtost ab] eonrhcily bstgneausmaemsmh,z_as xsued
O aer ol P erlhd 3 7 ol 7 o ERRyR Fuly f@#@ﬁ*‘%’ﬂ?ﬁ@éﬂ“ﬁ a2
penet ration 26f eﬂlbllm@l’eﬁ)ﬂ% 28, 1899 tpEnloequar e i nch

However, none of these attempts in the prior art to handle fecal material solve
the problem of low-viscosity fecal material which is prevalent in younger children,
particularly those who are breast fed. Low-viscosity fecal material easily migrates
within the disposable absorbent article under the influences of gravity and motion or

30 pressure by the wearer. ' '
The migration of the fecal material often moves it towards the perimeter of
‘the disposable absorbent article, increasing the likelihood of leakage. The migration
of the fecal material also smears it against the skin of the wearer, making cleanup
more difficult. In order to clean the wearer, the caretaker must wipe the entire area
35  of the skin which has encountered the fecal material and typically has to deal with a
relatively large soiled area.

Accordingly, it is an object of this invention to provide a disposable absorbent
article which overcomes the disadvantages present in the prior art. Particularly, it is
an object of this invention to provide a disposable absorbent article which reduces

40  leakage of fecal material for the disposable absorbent article and minimizes the
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-and a differential pressure of 0.071 pounds per square inch over a surface
area of at 15 1{east about 30 square inches, and preferably at |east about
45 square inches. The mninmum and preferred surface areas-decrease in
‘inverse relationship to the trans- topsheet penetratlon as it increases.
For exanple, a first topsheet having a trans- topsheet penetration of at

| east 0.6 grans per square inch need only ha®e this penetration occur over
a mni mum of four square inches. 20 Preferably, the disposable’
absorbent article further conprises a secondary topsheet internediate the

' L I rz t dt ?pslheest taﬂﬂoddi‘%fw-elsc%sfty }t‘é&telhrﬁﬁ@ﬁﬂ?&haﬁm‘hgm hbfikm of |ha®bdaekedmc¢ thei s
onded to | ess 0 e surfa Q €

and i s bonded t £}§R°SFE‘8§§§S°?§“ aeticle i r%?ov[eﬁe(igﬁaf;ug@eer agrée of° k%‘ﬁ g lot?“%
secondary t0psheﬂ‘oy1defa|dmpbsalibdabsadapnb@npé¢ iviclr aenagatesoithee fecel manesial into
backsheet so thaém%?“\gﬁgl d be 25 unnecessary to join the first topsheet

to the backsheet. e secondary topsheet has a trans-topsheet penetration
of less than 0.20 grans per square inch at a differential pressure of 0.071

pounds per- sgglare inch. Mre BREBSHMMAMBmenonsheet has a
-éf?Biszﬁf’thﬁéofﬁzﬁtfrﬁt P 173 Raposhbls Sotpdff MIf Baet? A6 3! Bpbdt R
| east part i awbsn byes edrer. aThwdlfmsatdejahsorheh@rﬂﬂ# SOMPpIises Iﬂélet“dd}ef\tl@lstﬁfét
secondary topshe t t
hﬁﬁg ﬁ%orgéggen E’?ore pé rhﬁuxﬁ&mdéaaiezsfgﬁa.ﬁ &tsqlisre Shae

and t he backsheet. bonpded to less t erce t of
the surface ar eadnska differential pressusp9h @071 pgunds per square inch overas,gﬁg rea ot at

DESCRI PTI ON € Tielst [dBowY uWB inehesgndSpreferdbyc 8t least aboutod Ustpmrenintlesc | Phens
poi nting out and_di.sti nctl a the nt. Lt ved
the same will beMuppmand n%%‘? f"i)f) P%?%ovfn"ﬁ'g’ gs@r'eﬁﬁons {gth@%a!n?
conj uncti on wi t htapsleet penetmption 2 nmes i Eat mmpmgrﬁ;ﬁhtqpslmt baviagHAdrANS- ar e
given the sane r&,&ﬁf&%@n&&m@ faa?q?asg P ghms per sq squiteDiHER nbed onfy hae MMisan

vi ew, shown part] n cutawa bsorbent article
according to thepmegsmoqcm@mmnmmmﬁ B“TZS‘IP%“’&“ €%tical sectional view

taken al ong bg ne 2- ZP&fferElbl Ut disposhtiviabgbrbéig aitidleirthivs Nompoisest b esetoridaty
topsheet, secondar st-ﬁgé %n a%?%%gﬁﬁeg ind tﬁe cgrea I;f;%h%ese%f#ﬁ; {o%gﬁelet Yé ew

of an apparat us
trans-t opsheet pmnludeda,m is bondedith des$ thas t50tpereehtcafitheswiface ares of thecfirstytopsheet

topsheet, F 9Ur Canifls binded Bt Ral50/pefdén bt ﬁ,er;mi&w &&haebreofmem%con
substrate used to hgasure the trans. t Qpsh H%P {::?cg Flgli!u ldsba
t wo- di mensi onal tppskast.dbincluded; @y be penpher J‘E’ dhey F‘?ﬁ Mhafit Would'be
25  unnecessary to join the first topsheet to the backsheet. The secondary topsheet has
a trans-topsheet penetration of less than 0.20 grams per square inch at a differential
pressure of 0.071 pounds per square inch. More preferably, the secondary topsheet
has a trans-topsheet penetration of less than 0.15 grams per square inch.
- The disposable absorbent article further has a liquid impervious backsheet at
30 least partially peripherally joined to the first topsheet or to the secondary topsheet,
and an absorbent core intermediate the first topsheet and the backsheet. The
absorbent core is bonded to less than 50 percent of the surface area of the first
topsheet. '

35 BRIEF DESCRIPTION OF THE DRAWINGS
While the Specification concludes with claims pointing out and distinctly
claiming the present invention, it is believed the same will be better understood by
the following drawings taken in conjunction with the accompanying Specification
wherein like components are given the same reference number and:
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15 : between trans-topsheet penetratlon and per cent age of
effective open area; Figure 4B is a two-di nensional graphical ' )
representation of the relationship bet ween trans-topsheet penetrati on and
‘the percent'age of total effective open area contributed by apertures having
a size greater than 0.2 square 20 ' mllimeters; Figure 5is a

t hr-ee- di nensi onal graphi cal representation, § aken from Fi gures 4A and 4B,

of the interrelationship between trans- topsheet ‘penetration, the percentage
“of effective open area, and the effective open area contributed by
~apertures haying a Fignee dricad eop plaarviéy,2stogmapatidly in cutaway of a disposable
millimeters; and Fi gureaﬁsodrt?en?aﬁtﬁ{e%c&ﬂﬂg%Ll'@reb?éseﬁrlm{ representation

of the interrel ationshi ween trans penetrati'on, the percentage
of effective open aFigre %IFFUPYW%M'Q W%%Wﬂ@“&h‘&ﬁlr@ of Figre 1+ Showing
between 0.1 and 0.2 Squﬁidaremtbﬁdlﬁﬁaéf&héﬁﬂsmopsmt s&ﬂnﬂﬁfﬁdﬂsﬁﬁtmpﬂ ON OF
THE | NVENTI ON As us d he5e n, ‘15 elsvagx g % Ut ara chrn(?a e§ %

devi ces whi ch absor 'géfﬁed db Rt 25 & Bxudat ¢ es, %Pr?ar m)re eci 17 & IV
refers to déwices which nmrplthmadnagmshﬂst pgnetllanoqmﬁthﬂr? fppsheﬁealltd)dgp of
the wearer to absorb ange&g shée®, various 35 exudat es di scharged from
the body. The term gﬁ IS useg cl>§re|nto escri be absorbféﬂ
articles which are ﬁ!ﬁ““’t éﬁaéﬁpi’@“ﬂ’é"w& APhPlomiGTPEraPh, of theswbstzate gsedtoo
reused as an absorbent - aicaiutt the(tranp-topshéet pertratiomt ended to be di scar ded

after a single use and efer 0 W se
di sposed of in an e tﬁ“F"'o ﬁ?aﬁﬁ%‘?ﬁggpﬁér gpﬁ\‘{nc;ainﬁeg)rssgﬁgﬁ &héfeﬂlgr%laf’é%g& bent
article refaéss to 40  betweehdrans-topshest qrenetration and cpereentagel offeffectiver apen
parts united together tgng‘aorma 75 coordinated entity so that they do
not require separate mani pul ative parts like, a separate holfplelrﬁ a liper. A
preferred embodi menfigyre 4B 1B dmensiona graphisal feeesetation of the,x '?'éﬁlt’Pi s

theduEl tary di ﬁposabl e gb&%bﬁﬁhs-ﬁdpﬁheeiﬁeneﬂamhdiﬁhp@b@ugeldﬂt&algﬁﬁeemﬂa As
used herein, the term"dia

wor n. by infants and adSPF’PFﬁ?:S?fﬁPﬁuég‘%s%@%RS%g% gfgé‘zg\l\ﬁ;eﬁg ﬁ%@#%v\er
torso of 1020t he vvearernulﬁngtm% 1is a plan view of the di aper 20 of the
present invention i ?guh% &J; i‘tthx%lalidxmétﬁﬁﬂﬂtgﬁﬁlﬁ&ﬂreﬁé&ﬁaﬁdm Qakenvftérﬁ'ﬁétﬁ‘@st

i nduced contraction outl% he struct ein
cut-away to nore clearl ¥ H’gﬂ'&}ﬁg"ﬁe ?q’tér‘ﬂ‘r“"a eeé(penetraton,
the percentage of effectlve open area, and the effective open area

contributed by apertures having a size greater than 0.2 square

25 millimeters; and
Figure 6 1is a three-dimensional graphical representation of the
interrelationship between trans-topsheet penetration, the percentage of
effective open area, and the average hydraulic radius of apertures
between 0.1 and 0.2 square millimeters in size.
30
DETAILED DESCRIPTION OF THE INVENTION
- 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
35  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 absorbent article (i.e., they are intended to be discarded
after a single use and, preferably, to be recycled, composted or otherwise disposed
of in an environmentally compatible manner). A "unitary" absorbent article refers to
40  absorbent articles which are formed of separate parts united together to form a
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and with the portion of the diaper 20 which faces or contacts the wearer,
the inner 15 surface, oriented towards the viewer. As shown in Figure 1,
the di aper 20 preferably conprises a liquid pervious first topsheet 24; a
1iquid i.npervious backsheet 26 joined with the first topsheet 24; an
absorbent core 28 positioned between the first topsheet 24 and t he
backsheet 26; a |iquid pervious secondary topsheet 25 positioned between
the first topsheet 24 and the-core 28. The diaper 20 20 may further
conprise el asticized side panels (not shown); elasticized |leg cuffs (not .
shown) ; an elsastcoordivated ertityitsarthat(they do thyqulnngpmteammmlmgvesmselﬂtmt h

tape tabs gener ggé?f?two!dep l¥d Bfs 9&3&%@& eﬁ.ﬁodxmﬁt s'f ﬁpﬂssoﬁﬂni Rrtie0 the N

Figure 1 to hav wal st regi on 27 £a§f( pose }’ 2agof the
wearer while th@reﬁeetp@r'elmmls thfepﬂ e an 'ég?f own jg
opposed to the fRigf 1wm§ﬁseaeﬂteﬁn tiﬂa7teﬁﬂddnjapeff m‘ased amabkbrbént ahtivtdgenkratipe

wearer while the d| i
bet ween the fir YO Wg’g é’l’fa? @ﬁg'g mg%rgﬂteﬂep egseog(%n vval S a%ut?ﬁie ﬁ)%ér tbgﬁ%?
peri phery whioch theweaer. ned by the outer edges of the di aper 20 in which the

| ongi tudi nal edges agf,g.}!]rqexjgggﬁﬁge@éfﬁe% ?3‘3209&%6 &s&tﬁ@nﬁ&ﬁiﬂqﬁa@@uﬁS

The i nner surface of es. 30 t R!@P‘; f the di. aper
20 which is posiunFemEagtedstate it Wﬂ‘??ﬁé‘c\}@&@@“ﬁﬂw Ug Rortions of o
mneL surface getﬁ@.ﬁtﬁldtﬁfelb‘ém g @ufiRWlayoto hérel clearly shbvpdretomstnnilohhétﬁeldmﬁer 20

t opsheet 24 ant e, conponen i ne )

outer surface ¢ r‘Y'g’e&' % ‘85‘!'# %%otﬁgkﬂfa&? ?Péﬁﬁ)ﬁ?aﬁ%&% btshle;m%ﬁed
away from thes wearface, sorieated (owaeds, thehwiewet. er As ishowr dn gEigereall ) th diaperr ﬁ@d by

The backsneet pdfcieaey, Clmiises PIRKE Eiict B OpEi 26 ”“0"@%?"‘.% A ch”

the first tops hé@stbﬂetaZﬁjJQmﬂﬂ with ithe, et tQB-"‘hﬁﬁv%4 I”é‘nﬂ’(sﬂ"b&wdg%F PRfitiRngd ons
general |y | argerpetviceh thediet Rpsticbr24ane the bicksliver 285a IiGuid pérvious sevoatarpt 24

Ther eby for m t naopRRFiAsatoned Svern e Bl fobefitst 24 fp B RORHE, f*%r‘?ﬂ?eﬁ 2b°
segoggar gl Lcqus{]emay m&hmagompdsere&slm;&dmﬂetmebdgﬁsﬁhgnl lﬂ;ast;@llg ezicaﬁs(ﬂ:sg
' Wi |l e t{’le first. o@ee%ﬁ@%ﬁg&s&%@%%’gr ‘hg eéét %ﬂl %Rsetébg‘gksﬁggga 26,

and the core 28 geagraliemyltiphids &ari ety of wel I known conflguratlons
preferred di aper CO"fheQ&liﬁér'ZO%slﬂihﬁuﬂ e D6 hgwnefust wiist regldnl7 jhirta

3, 860, 003 titl nt bl e Si h
Taued to KennetWULmeRpn: OFE redtsh v ?‘gﬁﬁﬁr‘{/’l 120 i il iR (e “B*"?‘Q‘e‘r‘w“h' ’
Appl i cati on Ber 28 opgosedtd the Fird Seaist aégiom@Hand justaposed nwithyheibacleof/the tweaganani ¢
El astic Vai st Fe\@ﬁ:{értﬁr 'Eﬁ:}f)l:{‘ 90 4 e&g%%%eéilot@ﬁ%élbx?m pbsifisnedMerwbenOfe first -

Kennet ,h 8. Buell waist region 27 and the second waist reglon 29, and a periphery which is defined by
the outer edges of the diaper 20 in which the longitudinal edges are designated 33
and the end edges are designated 35. The inner surface of the diaper 20 comprises

30 that portion of the diaper 20 which is positioned adjacent to the wearer's body
during use (i.e., the inner surface generally is formed by at least a portion of the first
topsheet 24 and other components joined to the first topsheet 24). The outer
surface comprises that poﬁion of the diaper 20 which is positioned away from the

_ wearer's body (i.e., the outer surface generally is formed by at least a portion of the

35  backsheet 26 and other components joined to the backsheet 26).
| Figure 1 shows an embodiment of the diaper 20 in which the first topsheet 24
and the backsheet 26 have length and width dimensions generally larger than those
of the absorbent core 28. The first topsheet 24 and_the backsheet 26 extend beyond
the edges of the absorbent core 28 to thereby form the periphery of the diaper 20.

40  Alternatively, the secondary topsheet 25 may extend beyond the edges of the core
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each of which is incorporated herein by reference. The absorbent core. 28
may be any absorbent means which is generally 15 conpressible, '
conformable, non-irritating to the wearers skin, and capabl e of absorblng“
and retaining liquids such as urine and other certain body exudates. As

- shown in Figure 1, the absorbent core 28 has a garnent surface, a body
surtface, side_edges and wai st edges. The absbrbent core 28 may be

manuf act ur ed in a wide variety of sizes-and shapes (e.g., rectangular,
hourgl ass, "T"-shaped, asymetric, 20 etc.) and froma w de variety of

l'i qui d- absor bent 28@hé bé Pited a6 MREObECcKksheecab uorfodn ﬂ;mnbhay @F eheadispennd. OWhIRY

absor bent artlcl C C n er al ref.arred
to as airfelt. r’%?‘ tgnget f«ﬂgl‘}e swrf11 ﬁf sor Vm% Gﬁk%%re?g?sm?ﬁyu ®
creped cel | ul osemapchei Asgembied tlblmmﬂqsblofn‘!!dé known (ronfigpratising,, preferrednidiaper y
' tst I ffengg modi f b&high dfaﬁ%Psﬁe: 'd&&@iﬂte&ehéd&ﬂ I@nfptz?r%téntssm%moogl ST

i Ssue W apg.an am. na S nt fo ges;
super absor bent po¥ m"g”i’?aﬁgﬁ ns ey P‘WQ% @ﬁpﬁﬁ' ‘"H%P 9‘9&13{] B?#
nateri‘al or conbBoell ioanfanadry rid) 4975|and Ulse Patent iApplicution rSeaaldNoo 8371 6152,0n

of the absorbent g 28 Bt A0t 1 ¢ With' tastic! ﬁﬁsﬁéﬁﬁ‘ﬁt Haling. A°
hy g

may have varying caliper Zones, ydr ophi

super absor bent gPeadisppsed RﬂSﬂlP@ivEMéﬁa&ﬁa Kemth? 8!4%” ﬂ(ﬁleﬁle‘é\fmealje 199%; s
wel ght acqui siti esn¥iiich i9incoMbrateTREdif By ARG, MOT e | ayers or

structures The tot bent cagpacity of th bsor bent car.e.28 sh
however , bZa conpat i bﬁi‘evﬁq’ﬁ?ﬁ’?'ﬁecﬂé H‘ayobofdf‘% ??%’et“hé“‘faﬂféﬁﬂ “'Ugém'é? yt he
di aper ﬁo Fus t gedimptbkbﬂ)lézl eenforntibie) nondireitdting afpa thet weader's tskinglmdr ixpable coff e
28 may be varie oygh
adul ts. Exenpl ar f/ﬁsgﬁbq'?ﬁ ﬁf&ﬁ@%ﬁ{;@g&é@ﬁp %%Sééelg‘gasag‘ﬁ; E&E)gé% %@%’ﬁ"g%{r&e LZ% are
described in U. St showen indigure &.1the ehgrbent ¢are 2 hasa ganmertsyrface, Abody susface, side

Structures" issu eEO WaisBedgds. The mmpwm bedmanufhinired i S Ride
4,673, 402 entltle orbent Qnap és Wth ere %res |ssued to
-V‘él sman et al. oMdfth -8-y fFetan, F’eﬁ’f’“ apedy Agymmetnc,

" Absor bent Cese k)i ﬁgi ﬂ-oajatwﬂg vanigtyr Of liquid-absdrisent m&enals%gmmdty osed in

Decenb 19, 198 t

Abggr bg::lt I\/Errberg gﬁsﬁgl %@gmggﬁgkhgtagiﬁ%g%ﬁ% %}Cheg M?Qicqﬁé‘gwlpon
Zones", issued tu’hﬂlelmweféﬂy aq:ferrghtw ajtelt. 1 Exomples of Q!heft switable absenbent ar e
i ncor porat ed herﬁiafhnmé ih@hdy QBpell ce-lmﬁsebﬁﬁ %elt%ﬁw&ns dMARérs it Ring2 Edfefent

e o he S e bt L el Wb 10
rart. As usedafier eaaps dridetigsa¢ rla::ﬁnaesaaﬂgomd‘oms&bsmbemfspgugai supesabsbrdestby
an el ement is di fa&%@é %SMe&%élﬂgt:Pﬁm%J“%F ax‘f}’ &ﬁﬁmenp)ﬁatenal or combinations of
materials.
" The configuration and construction -of the absorbent core 28 may also be
varied (e.g., the absorbent core 28 may have varying caliper zones, a hydrophilic
30 gradient, a superabsorbent gradient, or lower average density and lower average
basis weight acquisition zones; or may comprise one or more layers or structures). .
The total absorbent capacity of the absorbent core 28 should, however, be
compatible with the design loading and the intended use of the diaper 20. Further, -
the size and absorbent capacity of the absorbent core 28 may be' varied to
35 accommodate wearers ranging from infants through adults. '
Exemplary absorbent structures for use as the absorbent core 28 are described
in U.S. Patent 4,610,678 entitled "High-Density Absorbent Structures" issued to
‘Weisman et al. on September 9, 1986; U.S. Patent 4,673,402 entitled “Absorbent
Articles With Dual-Layered Cores" issued to Weisman et al. on June 16, 1987; U.S.
40 Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer” issued to
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-affixing the elenent directly to the other element, and configurations
whereby the elenent is indirectly secured to the other elenent by affixing
the element to 15 internediate nmenber(s) which in turn are affixed to the
ot her element. For exanple. the backsheet 26 nay be secured to the
absorbent core 28 by a uniformcontinuous |ayer of adhesive, a patterned
| ayer of adhesive, or an array of separate |ITnes, spirals,. or spots of
adhesi ve. Adhesi ves whi ch have been found to be satisfactory are

manuf actured by H B. Fuller Conpany of St. Paul, M nnesota and 20

mar ket ed as $L- Aﬂgﬁadt'ﬂnel)mmha’mﬁeﬂ%mmy SviRatenp A @8 4,735 eptidedr{idigh Demsityopen

pattern network | S,
4,573,986 enti t(\B%or{)ﬁ sp osa%f ‘ﬁa@g nt al n’%n&iléjepﬁgﬁ Wev#‘t c‘fssued to
M netol a et al. Zemswaassmdzso Alggany ﬁbuale %Ma&r%ﬂ?s%e\ﬁsﬂchmfl thesesPatents @ffesi ve

filaments swi rl gdod {—@e@h@ahbylremhéeern such as is illustrated by the

t d th h
Sprague, Jr. oﬂemi’iﬁeﬁ it I 35 ppsitiones kRl e arrdern Y SH RS alsBrhent,.
et al. on Newemnbane 232and11§i”8=fetablg| join&l thegete by ma@mnﬁm@oedlqvm)\sacbm cz
on June 27, 1984, 5%% ﬁo&rﬂ%%&’@hem& ﬁs%d'ﬁé?&ﬁ,ngﬂl@%ﬁﬂ F&ﬁ "”eﬂ%gxgas&es

reference. Alternatively, e attachnent_ neans eat

- pressure bonds, configneations whetshysan elomsnti is #EQ?H&rFF%Fd B%rﬂig othar elemenst b

suitable 30 at hﬁﬁh@ﬁﬁé eﬁﬁﬁﬂﬁdnﬁéctl?fwhhélaﬂkﬂel&meﬁt hﬁtﬁamﬁghmhmhmsym as
are known in the art

ksheet, 26 LVI O u
urine) and is pf?'&?‘g?taﬁl V‘%PFE‘F éﬁ'[ﬁdeﬁo 1‘# &*@Dt%‘?’ﬂe"gs‘% gﬁé‘"g lgﬁnf'%otf’gh
other flexibse imqmediatermﬂnhar(s)uwhmhnrenmals aﬁiiepdmﬂmdﬂmrak!m!tm As used
herein, the term"f .Esmnfp" I '
and will readily COEF% 0 tﬁ%ﬂggﬂﬂgr&a?@ﬁﬁ nggc#?ctgr}p%hgéd%?cﬁg%
body. The backsHeifarmxpngpeausiieyer Ohedhesiye# BastestedJayss of adbesiisnonamagay ﬁ t he
absorbent core géafat@limesCipiralJordpbisidfadhastveC Adhesives whidh tave bagtfourdtebe h -as

bed- sheets and ungder gar rrents The Byﬁﬁﬁe& Z‘ﬁ 2 i se woyen

or 40 nonwove ‘ﬁgﬂé’h e °'B%‘¥‘Yﬁ’|l$§'n EEMP 3 A of

]E)p: yet hyIt egeo \c/)rmarkeml is I-H.ptSZ}Sﬁpr'dihqhmdameotr meanspwill prafmdﬂggompassmbpqs a
i | mcoated non gmﬁ,l

-thernopl astic fﬁ?\@ﬁé‘w ng k 0? nessmeyi?'e a0 @Q&&quﬁbg Pét?’bta%sn ?36

about 0.051 nm exntitled nﬂl@psabim asterfrontaipment Gasments, whick issyadstorMinetalaet

backsheet 26 ingh mcmm@ hb%efekdbl?sse&&dl lif8b 47 Adhesicé ﬂfatﬂeﬁﬁ sodrled into a
manuf act ured by Tr Terre Ha

t. t
backsheet 10 28" &@T‘esfuﬁ :@'éﬂ@&?ﬁ‘g%&ﬁg‘? 3PPATPY @*m%tléorﬁlécf s‘ggd?ﬁ%e a
mor e cl ot hl 2ke Bmpam 8hL#73 ssuedhe Spraghe, JoaarkOtteber 72d 91EyU Se Patent 4,38%H9% t o

escape fromt heissued to Ziecker, et al. on November 22, 197%: and U.S. Patent 4,842,666 issued to
' Werenicz on June 27, 1989. Each of these patents is incorporated herein by

reference. Alternatively, the attachment means may comprise heat bonds, pressure
bonds, ultrasonic bonds, dynamic mechanical bonds, or any other suitable

30 attachment means or combinations of these attachment means as are known in the
art. '

The backsheet 26 is impervious to liquids (e.g., urine) and is prefergbly' .
manufactured from a thin plastic film, although other flexible liquid impervious
materials may also be used. As used herein, the term "flexible” refers to materials

35  which are compliant and will readily conform to the general shape and contours of
the human body. ' '

The backsheet 26 prevents the exudates absorbed and contained in the
absorbent core 28 from wetting articles which contact the diaper 20 such as bed-
sheets and undergarments. The backsheet 26 may thus comprise a woven or

40 nonwoven material, polymeric films such as thermoplastic films of polyethylene or
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absorbent core 28 (i.e., be breathable) while still preventing exudat es
from passing through the backsheet 26. The first topsheet 24 and the
secondary topsheet 25 each have two major 15 faces. The first topsheet 24
has a first major face oriented towards.the wearer and an opposed second
maj or face oriented towards the secondary topgheet 25.° The secondary

t opsheet 25 has a first major face oriented towards the first topsheet 24,
and an opposed second major face oriented towards the core 28. The first
topsheet 24 is juxtaposed with, but not necessarily adjacent the body 20
surface of the spelyprenylene mssiemposizsmaterialsi sych as achilabtoatedononspven maserial

gacrsgfet t2:3 OL PREGRYI rtuebézmtaeﬁis .%%its&ﬁ{g ﬁgtlctﬁltﬁﬁﬁ Ialthiémwomomso&rt
uitable attac | aboye W, S oi,nin
backsheet 26 ton&%z 266 8“‘2‘28&1 &pq ) %ﬁ‘%’iﬁf@ FisFred 8?3“’?\4{5
present inventi ofor theebdcksheet ﬁﬁwpnd:iedﬁ RR8220 dldvive fikac lanth cRR5455 aast filmis nasd
directly to each g} lf}ﬁ&u hl]ﬁ'eﬂ%ggp r i

t opsheet 24 is conpliant, bg' eeﬁ Hgﬁ["gﬂ no\gr?eﬁ?r ufeﬁ’ il?ldl;{g -{mebsd&}é%lrgeetr 5
skin. Furthel® tR& lsmrsﬂeﬁb smbessed 3/9r|m%f£ﬁ diniskad, tq \psovide: anmore redpthlikgui ds
ge gh, ;Jrlzze) t Oap J:a?( uﬁm&%%@bﬁwma hﬁytﬁehﬁ:fknaﬁ?m T &éhﬁ@hbﬁ: fHer st
opshee nay nuf ac re e, ra of materi such as

por ous f oans;’ %SEHHB 't%‘?fe I’%Bﬁ&ﬁw&wm‘%g"ﬁf CYSIHRg ¢ mﬁpaﬁsmg
nonwoven webs oftlmatghrthébﬂshebttﬁars (e.g., wood or cotton fibers),

synthetic fibers (e. I S .
conbi nation of nat urgf‘l z?‘)% txé&%ﬁe% f%%%g%}f@rsgﬁ% %’ﬁ%%l r 10 {Gheheet
24 is made of5 a faper ofrofisttopshest 24 has 1,15t pier Gace esieniedtewards diei wearercind
quuibds COPt ait nefh:: dsb@se&ﬁar fa6® ofientéd td\ll'dr@s“ﬂﬁtdeé’&idiry ﬁ\ebpms.heme 24
may be surfactan r ilic ere are
nnber of rmnut Aty Patah g a%aéérﬁ*ﬁwﬁ?cwea@aowdm; é’é&:&%‘?‘&% 2
first topsheet ZmdﬁmppexdﬂspbmdmijerfawmmdﬂGWaudStMOm% be a nonwoven web
of fibers spunbonded;

conbi nati ons or corrpgg?p{:sgf%rsn na?esﬂg&?é}g& %OW“SFX%&E@P%@%@% ee?or ,
first topshedds surfaceef thgsecondary depsheas 2dcandds prefesablyioined de Hherhagkshees 26 mrer a

wire 11 5 f gucBhdily S6psR&R 23Nskch A€ B3 Iwellokrdown i aHe fanbosawebmaﬁaaﬁ
well known to those ski wovens. ar.t

The first topshegﬂfawfﬁggscdb%wpmmtﬁrﬁng@e%m%@eﬁaaZ%@Pa‘a SR
upon the surfaceceaeas. dhatprefd'mdsmbbdxpmimaﬁthezprdsaniin@nﬁhi,shwﬁrst nepsheet 24

trans-topsheet p%ggﬁl 3 tion need
not be the sg%rre ETE @H% &%ﬁﬁ%‘f@?g{%&ﬁf%ﬁ rs?ﬁgeﬁéﬁ@‘mi’% n;h‘elﬁ
regi ons of t first 10®pH#HcOPSs ofs scomplignt,sefh, felia Sa NOPrIH t}}g yth&ave
a relatively hi glesrety sif - [FARKRECThe first topsheet 24 is liquid pervious, permitting liquids

(e.g., urine) to readily penetrate through its thickness. A suitable first topsheet 24

Zz

may be manufactured from a wide range of materials, such as porous foams;
reticulated foams; apertured plastic films; or woven or nonwoven webs of natural

30 fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene
fibers), or a combination of natural and synthetic fibers. Preferably, the first
topsheet 24 is made of a hydrophobic material to isolate the wearer's skin from
liquids contained in the absorbent core 28. Alternatively, the topsheet 24 may be
surfactant treated to make it hydrophilic.

35 There are a number of rﬁanufacturing techniques which may be used to
manufacture the first topsheet 24. For example, the first topsheet 24 may be a
nonwoven web of fibers spunbonded, carded, wet-laid, ‘meltblown, hydroentangled,
combinations or composite laminates of the above, or the like. Preferred first
topsheets 24 include a carded/carded composite, hydroentangled over a wire
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penetration than the outlying regi ons of the first topsheet 24. There is an
I nverse rel ationship between the m ni mumtrans-topsheet penetration
necessary to handle | owviscosity fecal material and the surface area of 1lI
the first topsheet 24 having this mininmum capacity. As ‘a |arger percentage
of the first topsheet 24 surface area has a Jirans- t opsheet penetration
sufficient to handle |owviscosity fecal mater | al, the necessary
trans-topsheet penetration dimnishes. In any case, the first topsheet 24
shoul d have; -ans-topsheet penetration of at |east about 0.25 grans per
squar e i nch spr derming gcmen kad sherallys sjcthroughmbonsied dfy mbans20ell known to dhoskeet
24 has such a t ‘{{ﬂgﬁﬁ {)eagm%@w -f&ﬂﬂdlﬁ'irﬁg erably at |east 45 square
I'rs

i nches of the fi has such .a trans-topsheet Penetratlon | t

i s believed that a 'ﬁh%gﬁhmrﬁh‘ﬁ 24 s r % MIRITHESTRAS-tORRhery penetration; depsndent

}Nhl ch are cl OS?ipbnrtﬁﬂkﬁfatéQdea%ﬂtheiﬁm topshket Qachdving, this' rinirer Seamstopishedtand| e
ow-vi scosity fecal .nat

first topsheet gf%" \qta‘é?i" Hﬁgq%gtépsééﬁﬁeﬁ%tﬁah@ ‘?tl ?gpgg SEFSM

shoul d haveloa tﬂimugham@mas qfelmﬁrsatt¢nshee®r24atThee@gtonabﬁme firss topshest 24

preferably at AP Qith 91;6%‘a9rcﬁil$ﬁm§%a§%%ea Irasd‘wen v Mfgtlef Affis Whshb@t ween

trans-topsheet pgnetratlon n num s ce area g the first topsheet
frd

24 necessary t cPenetraiion thanthe putlying fegions.e the preferred.
surface area to hanphepe | @Waw i incerse tr;flaflaiship rhatvmenathef @iinimuei apans-t@fsheavi ng

£ & Lokl 1Ml Oy ol ap e Bt s o

Trans-t opshiset the first SqusheatéMAhasmthmmgmﬂm capagity. f As@ largen petsentage afithe
Penetration %Biaa{éét 59 énl?fc@taraeﬂﬁti %ﬁ%psh@&@ﬁéxd@ﬁ&hﬁﬁﬁcx?ﬁ%tﬂaﬂako2

(grams/square i uare 1 nches ar.e |nc S

30 low-viscosity fec ggtqyxah the necessary trans-topsheet pen%tri dimunishes

25 0.40 In any case, thelﬁ}st topsheet 24 should have : 'ans-toﬁshe& prfietration of
4

4 Trans-topshedt leaéh%b[opbpggms %ggwgglcgfr?‘ﬁ%mg & 1‘%3rqgsqf'%r§tm°hﬁ°fthe .
‘appar at us 3® usfgst fopsheet24 hae sucir @ Wsns-tapsheet penstration dnd prefergblycat leashdd 3A.

A hol T'ow st ai nl gRge %ﬁﬁﬁ& ofzﬂehﬁu@?{o fhef2 w%@ﬁufam &aﬁgﬁheeé?pérfetrﬁﬁ&i” gied. The

st ai nl ess st eel cyI I ght: of en ters nches),
an inside 10 chelifivedethatop minigmng ofi ¢4 ebaES; inch 32 Qfot topshesh s¥Ge

di anet er of 6. Jlosely registered with the anal opening, are necessary to handle low—viscpsity fecal
material. If such a relatively small region of the first topsheet 24 is provided, this
25 region of the first topsheet 24 should have a trans-topsheet penetration of at least

about 0.50 and preferably at least about 0.60 grams per square inch.

The trade-oﬁ' between trans-topsheet penetration and minimum ‘surface area
of the first topsheet 24 necessary to handle low-viscosity fecal material and the
preferred surfﬁce area to handle low-viscosity fecal material for a diaper 20 having

30  suchatopsheet is illustrated in Table I below:

—_———
———
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centineters (2.48 inches). The bottom of the cylinder 40 extends bel ow t he

plate a distance of 3.5 mllinmeters, and has a lip with an annul ar
thickness of 3.5 mllineters. The lip 43 prevents the fecal material

anal og, discussed ‘bel ow, from | eaking outside the designated test area of
the sanple. 15 Al so provided is a wei ght 44 of 100.6 grans. . The
wei-ght 44 is also -cylindrically shaped and h € a diameter of 5.08

centineters (2.0 inches), so that the weight 44 fits tightly within the
cylinder 40 but can freely slide throughout the hole in the cylinder 40.
Thi s arrangesent provides a pressure of BABRE Ki |l ograns per square neter
(0.071 pounds per square inch) and a test area of 3.142 square inches. 20
| f desired, the weight 44 nay have a handle 45 to allow it to bPrfarsd | v

inserted into and renmoved from the cylNgfim#fst TopsRe®P! € 46 FRsOPopsRadted i s
prov: pleg. ~The sarrp![e 'A‘%‘m“f&&@ﬁt fra.?’ggm ) $alitd msap%rfﬂ?% ca BYViREThis
supplied in raw nmateri e s Y .0 a 1 %gl -
centinmeters (4 by 4 jinch Ltg {?gr si ze. §t° aéefP nel{'é}lubéﬁres{ gpar tang |“§P|
basi s wei ght bl otter@—%ﬁ@%@_ ' to the 1 granms. %ﬁ’?@—?—éﬁ%‘?@ 46

I's then placed on a |large cell vacuum fornmed fil m polyolefinic substrate
47. As illustrated in Figopes 3A the substrat¥ preferably has el oa§at ed
hexagonal apertures with & &i stance of about fS mllimeters between %he
furthest opposed flats, a'a stance of about 3 mIlineters bétween e

cl osest vertices, and is 04013 5 avail able ¥ om Tredegar Cor por a2@ on of
Terre Haute, Indiana undegsphe designation X5790. |If the sanple 46)4s cut
froma diaper 20, the sa Fe shoul d include only the first topsheet, 24. The
sanpl e 46 shoul d not inclnaé% any portions of fhe secondary topsheet4 25 or

t he absorbent core ZBrandtupsheetipénetratidnoils areasdredby eherfollowing hhest. 1 The apparatas 46

fromthe diaper 20 .n r uni nt ended gross
def or mati on of t%eusfﬁfogitﬁfg%g%’ﬁ“&%ﬁ“%?& ?igﬂ%;%?g§§hcoynt ered in
removi ng the sanpl e Aollow stainiess gtealpeinday 40imeuntedon 2 plage 42 i prowided. The
surroundi ng por tffleQf sydell @yIiHd@P 6 hada TRIEhDBS f7/50dRtimetefsS@ZMRE), dinside
acconpl i shed usisng I%ngg-%% cirguit rfalrbgeran): de %/ PJ]i I lps).(ECG{) éagc.
of \altham WasHmgereof $3.08 scentimeters. £4,00 cinches) and 2y duiside diameter of 16,3 0
upon a hi gh basicentimeétgfiit(2/a8Ghdhes). (Thetbostbmvar)the dylindéri 4Phexiverds belowi thé plats ot t er
Is made of wet-laid 10@%.vitain cel Wol: [ ' | of
0. 0925 grans per‘ﬁl | 5?2{15&@95% aanéghof)gpr %P%%@éﬂ%@#ﬁ% er gtlégso 030
i nches). A sui t afiedippd3oprevents the fepabmatendanalog, discupsgd belowa fromjgaking outside
Eat on- Di keman Digké gésiphatel 1&60 aith bPtheBampleer s of M. Holly Springs, 20
Pennsyl vani s Also provided is a weight 44 of 100.6 grams. The weight 44 is also
cylindrically shaped and has a diameter of 5.08 centimeters (2.0 inches), so that the
weight 44 fits tightly within the cylinder 40 but can freely slide throughout the hole
in the cylinder 40. This arrangement providés a pressure of 49.57 kilograms per
square meter (0.071 pounds per square inch) and a test area of 3.142 square inches. -

20 If desired, the weight 44 may have a handle 45 to allow it to be easily inserted into
and removed from the cylinder 40. _ _

A sample 46 to be tested is provided. The sample 46 may be cut from an
existing diaper 20 or may be supplied in raw material form. The sample 46 is cut to
a 10.16 by 10.16 centimeters (4 by 4 inch) square size.

25 The substrate 47 and high basis weight blotter are weighed to t'hg nearest 0.01
grams. The sample 46 is then placed on a large cell vacuum formed film polyolefinic
substrate 47. As illustrated in Figure 3A, the substrate preferably has elongated
hexagonal apertures with a distance of about 4 millimeters between the furthest
opposed flats, a distance of about 3 millimeters between the closest vertices_, and is
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“The cylinder 40 is centered on the sanple 46. A syringe having an openi ng
of 5to 6 nmllineters di spenses 10 cubic centineters of test fluid through
the hole in the cylinder 40 onto the top of the sanple 46. The test fluid
is an anal og fornul ated as described bel ow. The 100. 6 gram weight 44 is
i nserted through the hole in the 25 cylindejrf 40 and gently placed on the
test fluid for a period of 2 mnutes. After m nutes the weight 44 is
renoved fromthe sanple 46. The sanple 46 is renoved fromthe substrate 47
by dragging the sanple 46 parallel to the _substrate 47. Both the substrate
47 and the i ghavailshls frami Triedegar Gorporationeofi Festie Haitey fadianatunder thedesignasioneet

penetration is g ncrease i n conbi ned wei ght of the substrate 47 and 30

t he hi gh basis weight bIotter caused the raji t.hr ough
the sanple 46 on a Hihe samplg 4Bisre ﬁ"’ﬂ‘lé q‘@é’f ’I hg‘gﬁ %ﬁ}n‘ﬁ’%é

m xi ng 3 per cenfirsbopshdeg4. The lsapple 484hould aot aiolude fanppmtnbns &f thie. sefmld_ahyl ch
“Corporall on of Qgrse s drh n%to%m?rco@zeqmé@ § b8k ahaptemn%gre e

distilled water el ectric m xer
mxture is ¥ | osemple 46 Stpm ttheodigpes 3°oF°tal° destrey ﬂtezsmm 46 o5 Faysscpniptspdedn

trans- topsheet ggN@itoRhdtiON of Bl firdl fopshitet’ 24. hmmﬁﬁculﬁhe anétﬁiter&@ﬁﬁi‘ﬂﬁﬁivn%‘l may
aperfures it Laﬁé SEPPEE trn BsAaRsT 20PS gerpple 48 apd e siyBuning HoroN of the
mllineters, andiapereiemaplby faized. e Fseezing Inmobem acomplishednising H ¥IOF K Cironit -
apertures are have 8 or less on a
standard gray | eveéhrscgfatdggiﬁgmg%g&; ﬂ‘g °ﬁpﬁﬁ%hame@§f:‘%| %I tion paraneters
descri'bed bdf ow. ThFhefstibstrate/ 47 ag;entttame placed: uper aphigh basis yeighp dlotigr dpotar e

deternmi ned by t g4k | blHﬁér”E thiiR k& armbv.sw i \eelhfloie
descri bed bel ow, ‘.;,,2 -lﬁnré!lolggzplBM%’C T 9

ure e i nci pal st
acqui sition, i.gabers ﬁf‘%ﬁ hbavp Y’E‘Spte%fé)n% ﬁg’“iﬁer Hﬁﬁé‘s‘: dzf’r‘gggercﬂfapﬂ‘ét
surface of the Oﬂsmumhaﬁmwﬂchesmgunﬂﬂshbetnumbexe989 filten paperngadene -

per cent age Openbﬁaﬁﬁogbnfihinmﬁis@qd of f Kh\GhkoH Ci%&%the?soetfft Wi SHAM rft}m'géa

perineters; and ana - €., exporting the percentage
i ndi vi dual 2per Penmsylvanis, and perinmeter neasurenents to a spreadsheet wher-e

frequency -di Sag' but rrﬂ@éytmammi% o&&&@d@hisésamﬂe 41=nSA ehiGih@ dh bp e;ﬁﬁgmgg
boar d, " or oscod éc?%?paﬁ.%egrmap oD G aiRen s o bt 00 L {hgga € Rl
DT2855 frame gr eylindér 40enitd tivesoplofithecsamplerd@cT e téstfluid istananalog farmulatest as,

naving a viso | Sstbrtgd fGw, Jrne R0 gy et Bt SRERRP el BEDAPTERE:
t he Keyenc eZi:o npylimger40 andi gentlyplacediamthe test ﬂmd for a period of 2 minutes. .

After 2 minutes the weight 44 is removed from the sample 46. The sample 46
is removed from the substrate 47 by dragging the sample 46 parallel to the substrate
47. Both the substrate 47 and the high basis weight blotter are then weighed. The
trans-topsheet penetration is- the increase in combined weight of the substrate 47 and

30 the high basis weight blotter, caused by the test fluid penetrating through the sample '
46 on a unit area basis.

The test fluid is an analog made by mixing 3 percent by weight Carbopol 941
available from the B. F..Goodrich Corporation of Brecksville, Ohio, or an equivalent
acrylic polymer, in distilled water for five minutes using a hand held electric mixer.

- 35  The mixture is allowed to equilibrate for at least 12 hours and used for the trans-
topsheet penetration test within 72 hours. ' '

The first topsheet 24 may achieve the trans-topsheet capacities set forth in
Table I, by having apertures with an effective aperture size of at least 0.2 square
millimeters, and preferably at least 0.3 square millimeters. Effective apertures are
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-Jersey are al so provided and used to acquire an inmage to be saved to
conputer file. The Keyence microscope acquires the inmage and the frane
grabber board converts the anal og signal of this inmage into conputer
Teadable digital format. The image is saved t.o conmputer file and nmeasured’
using suitable software such as the Optimas 25 |mage Anal ysis software,
version 3.1, available fromthe Bi oScan Cbnﬁﬁhy of Ednonds, Washington. In
~order to use the Optimas I nage Analysis software, the conputer should have
W ndows software, version 3.0 or later, available fromthe M crosoft
Corporation of Hpeerwhith hiveshigraytievel efits af less bme stand20P\grayt leval asdle ofj0H264) ent

to the Intel 80§§@at@g}e§m§%5&§r mﬁm%%%] dfs&l%ﬁ% el used, with a 486 30

DX33 type PC having | cularly sui table. | mages, bei ng
saved to and recall aaefeﬁ”mvpuapmwmn meéﬁfé'ég‘bﬁpﬁ‘ HG%)?"’I’F‘?‘EF‘E‘P%"M t or

nodel PVM 1343 oWirgh prodetute! ugihg fthe2 imagRg ahdlysia tsystéim Odeseditsedt bB@X Tl'Iﬁ:
| mage acquisition ste ted above requires 10. . |ffere% mgg gv a
representative PT9E “rgbﬁ%ﬁé‘?tp"?ﬁ’pgl e "B$EC acﬂ‘é'ﬂ PR 4% %ay aper
or from 35 1eanjmagesaf ardaslontthe iserfaicesafettie fitahpshed)i 24, i lmgger a@mmgmrmr:e
bout 8Adal d
a br ack et boaFintip the BEGee ok sred bl o B Snd LRIMIAL Sperhurts BEEC O

a black mat boa e ap ertures and t
portifon of the theifpperimstersh andfdata analyss, abfer t"l‘ii"%%‘“g'lt e HFE%ﬁ‘P%Pa?Pq“e% and

| it5 agdard devi at iraRidial tabetheas—ka,rrm Sﬁh&eﬁ\l@ﬂidﬁﬂﬁ'&n&ﬂd t4, a rsprqadsticet @ihigre
es are. acqui.red with ro ts e
noni tor i cr oscg' REY, Aisteutions, s"é‘bﬁf)@'ﬁ%ﬁé‘“& ‘g'é’t Ba\klllﬁc ﬁ%msrskgﬁﬁﬁ&?g%]

Keyence |i ghs satermadel | lumi nating the sanple is adj ust ed and nonitored with

t he tim of twar g1t r on
ofa b3 denstty e el s Sylem T séglfﬁ*aéﬁfgfzggf"f‘aﬁn&%i A

Conpany of Rochéad démagenenalysis softwgrecis utiiged o mn fame grg‘:her eis
adj usted so t hapvdilable "Bam mﬁyrlrﬁmehorpfoftmﬂbdrbuMmaehdseued'gepmdul Al

dth t and t 10 :
Sngl e time per VBO0h Toeriias misrgenpe 4§ YR HBRRETE Sy RO 4rosliel ng
the mean gray | expel illamihatiérnhesr available fomothedKeyehee Geuganyt of Bugﬂ&mn, Nw
| mage acquisiti 9ékséy/ 8’8?@3 ;pr&ﬁded and usddto" RS 4 %hagP td Gélké(k&'klﬁkonﬂ

only the effective’ape Stze 1s_of jinferest, suri e e fectlve
aperture si ze qanieyencs mipkseAPE BeqHires She nage and the E‘B‘g?qflbﬁﬁ‘fde"%

porosity of theKd indlog!smaléfthis Imagedinto &ﬁﬁﬂt&ﬂreaidable@igital foiat. OThe ﬁtiag‘é |1§3er s
and fi ber bundl es | ch traverse an area inten q égﬂﬁg asqggg_ﬁmeub fim
effective apert §#% 8 %W“W&eﬁie f‘ﬁ’?ﬁ'ﬁﬁﬂ HeMg; %"s?b? avi n
| evel less 28 tIinage @malysjsi sbftwere] Sersoinnd; 1i mbblaMSthc |BJQS¢p‘ar§ﬁ@PWs° s
descri bed herei 'tdeQHé ‘Washington. In order to use the Optimas Image Analysis software, the
computer should have Windows software, version 3.0 or later, available from the
Microsoft Corporation of Redmond, Washington and also have a CPU at least
equivalent to the Intel 80386. Any. suitable desk top PC may be used, with a 486
30 DX33 type PC having been found to be particularly suitable. Images being saved to
and recalled from file were displayed on a Sony Trinitron monitor model PVM-
1343MO with a final display magnification of about 50X.
The image acquisition step, noted above requires 10 dxfferent regions from a
representative first topsheet 24 sample of a particular type of diaper 20 or from
35 sample material to be tested. [Each region is rectangular, measuring about 5.8
millimeters by 4.2 millimeters. The sample is placed on a black mat board to

increase the contrast between the apertures and the portion of the sample which
defines the apertures. The mean gray level and standard devia;ion of the black mat -
board were 16 and 4, respectively.

-_—

“ﬁﬁ'iimi*iilﬁﬂi I



an intended aperture may be divided into plural effective apertures by
traverse fibers: The inmage analysis software is calibrated in mllineters
by a ruler image acquired fromthe sanple images. A 3 by 3 pixel aver agi ng
tilter found in the Optimas 3.1 Image nenu is applied to each saved inmage
to reduce noise. The 25 apertures are detected in the gray |evel range of
"0 through 18.- An aperture which is not fully contained within the 5.8 by
4.2 viewing area is not considered in the individual area and peri neter
measurenments. Therefore, area and perinmeter averages and distributions are
not affected by apehlmesarmcthreﬂr evithoroamn olighys «fihtusing ethewKieygnge t menitare| d

of view 30 microsEBPENMEinted Bl \cb ndéﬁi’ﬁéﬁ}“ilﬁﬁ'em Qa?n OUTHe R @*en@@ llgl'dl l'y

viewed in the image.are included in,t nta I on.
This difference®y dﬁl t"&.fE%s‘Fﬂge @%‘Eﬁ’? g‘@\‘ﬁ%‘l IMas §8LWVARge of
pi xel ratios frtorm&suﬂenbugieadgrayde\tehmdmxaiarmdwinmn@fam X demsity weidpe oh mage:

Areas having 2 g bk a Bl ik Ealfial ROCURRES) b RoBResiPeRc °

cal cul ati on. per cen age open area e“average O

i mages for WachYerks skhercoptsolenfiKegence: gh@egmqudgsotth@ timymeamgray levgleof
Anal ysi's soft V"at'héillu-ﬁhﬁat&ﬁ 8991 Qp?ﬁn@i%ixﬁaﬁ@éévfh@i@n%l@ b'el r Alliimagds t he

‘nunber of pixels havin | eve] fram,0 th h 1 he fotal nber
of pixels for tWered ﬁ%%dad'l’%ﬁg @Pﬁ@%&“Bﬁe’f?déﬁegggxegcer@% Seuree 'F(S‘F""é‘ﬁiqla

i mage repr esentbyessorng thietrneanl gray levefi and standandadeviation of tiswedge thrbughout6 5
sanpl e. The perggm%ggcg‘ﬂgﬁoﬁér%@esfsrom each of the 10 individual inmages is

then averaged t ntage open area for the entire sanple. The
data anal ysi5s is cohd@@&“@ﬂnbwﬂandlﬂd%ll apepiuees Pahethe, effactive apertureisize rafm t he

or gani zed the sty MeasiFRGTRE ootV Bhdrine foe Juiuies Bl spRREsBoMRknded, .,

i z u |
10 measur errerFPs':oBB'{bH?%'@dR? peresity af %MPM%&P@E é’ gtens,ng
st andar d devi atofditers aidzﬁbearbdndlésewhehcmvd'se;hn lated tintemndedab bemh apetiupd. An
aperture areas
perimeter) for eiq#g‘l %)Lgtﬁre% ﬂ?téih%ﬁgpo eta%l{sgg%s't(fgl{ ﬁlh%}éé g?‘f%"ﬂ
Di stributi o¥¥s ¢han ndequabualls uping image agqeisition @thmddmg tmms Excel

15 SpreadSheetanﬂéﬁde%%E&erGiﬁa ef‘dxﬁaéélﬁ% IﬁFaPedUcﬂﬁﬁenﬁﬁ% tRvérsZfiberénges.
The nunber of apertyre, areas IE% I nto é';rta n si, e ranges of | nt er est

i s deternined as wet?® Y8388y is, peibuateg) i, millimsters Py fy Bulerrimageanges
are set in i ncrmm&dsfroﬁa fheCHi:@meagesn A Byt erpaxel’ﬂveagmgrﬁms fourel mxtheessed

as. a percentag h The fi.eq y d sum
of the aren df Qe én&mm A aaﬁf@% ik é‘%@n%'ﬁa«ﬁefsdé@e iy f‘@
apert ure ne¥surapegutes afer in tlee gAY, rpege af Athroughyl Be An aperture which is

not fully contained within the 5.8 by 4.2 viewing area is not considered in the

individual area and perimeter measurements. Therefore, area and perimeter
averages and distributions are not affected by apertures which are not wholly
contained within the field of view.’
30 However, individual apertures which could not be fully viewed in the image
are included in the percen'tage open area calculation. This difference occurs because
the percent open area is simply the image of pixel ratios from O through 18 to-the
total number of pixels in the image. Areas having a gray level 19 or greater were
not counted in the open area calculation.
3s The percentage open area for the average of 10 images for each first topsheet
24 is measured using the Optimas Image Analysis software. The percentage open
area ‘is defined as the ratio of the number of pikels having a gray level from 0
through 18 to the total number of pixels for the image. The percentage open area is
measured for each image representing one particular region from a first topsheet 24
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The hydraulic radius for individual apertures is also conputed by the Excel
spreadsheet. The hydraulic radius is considered to be the individual .
aperture area divided by respective perineter as taken fromthe Optimas
software. Once the hydraulic radii of the apertures is conputed, a

di stribution for 25 hydraulic radii within certain ranges may be easily
determ ned. Additionally, a distribution for ¥ he hydraul ic radii of '
apertures within certain size ranges.may be easily deternined. Using the

af orenenti oned procedure, trans-topsheet capacities percentage of effective
open area costrishwpled The papesntage epe aratfrom ehanofOthe 19Gudividuali iageseisahén and

30 the average eterm ned. The
results of t heseb%{‘géwoﬁelé ?gﬁ%ﬁnt?%(ﬁpgﬁa%g (fﬁﬂ% htﬁm%fz{)"ﬁﬂéjl | bel ow gives the
trans-topsheet penet¥hgtdaghaqalysisgs spadusted bycaalxcel sprpadshet.aiscoavailable fiiomst
topsheet S| It aken tixel" %gir:ﬁbﬁogérpﬁﬁgmﬁrciﬂ nédxﬂoxﬂvavw.mganﬂl aFf ExédlUs M%Ei ous
comercially availa ior art materials su se as

first 35 topshé’é%@“z?g Bﬁl DEFCHIess OBFL FRh #R e t%&h@'@f APEIITEi PF'E'B“B?
vari ous nat doi almsmeménts sbtaine¢ fioacthe Dptmscsoﬁiwarg tSamplecavetagestand standard i on.
The first colu | | e | gf m f r c rom
whi ch the fi rsra'teglgts et 4511\/\%3%?2 d e dr%ame 'Ilﬁﬁ ?ée?@té)tagé%hén{

material itself hVﬂmP%@WMO%(”%W@ﬁ“’ by PrEmetsAnieF dndividual amurasm e

di aper. The secgmomghgmﬁm{gm@gp&mh&tans t opsheet 40 penetration in
grans per square ingh. .The third ca ﬁ D I ves the percent e of

ef fective open ar ea DUtHBUQRSaf indiy & &1 &SP MR gﬁee‘%(mf’lr om
apertures griéat spreadsheet0 Theapertures mlsbncdeinmﬁns of certam. sxﬁhangasf tThe mamben

dovare ?Yﬁé?%?ﬁ*ﬁ”&%%ﬁ@%ﬁ@éﬁ%@%@ﬁ of iR S gk ascyet b€ O 2
HYDRAUL| C APERT the=sum of the areaswithimseagh rangeySTheyranges-are set in increments of 0.05

GREATER THAN AR fmEtfsV FHebdar B ré Bk ress&FdiECErééE e of the totaDepenisdd \RE
0.1 TO 0.2 SQUAR LLLVETERS

M LLI NEERS NANE® the Siohfie. The %ﬁb‘l{%EN < EA°’($EF?€:‘E|\H*A ytions are SBrISEY.

(M LLMETERS)201. cPmbining ifidi¢id@at aperture measuréinentsifrom all 10 image@for Bach sample.
20. 48 0. O3 hybif it Ftfals" fol HdRIGAl bpetls S§SR63@niputtdYby the Excel
- spreadsheet. The hydraulic radius is considered to be the individual aperture area
divided by respective perimeter as taken from the Optimas software. ' '
Once the hydraulic radii of the apertures is computéd, a distribution for
25  hydraulic radii within certain ranges may be easily determined. Additionally, a
distribution for the hydraulic radii of apertures within certain size ranges may be .
easily determined. | | |
Using the aforementioned procedure, trans-topsheet capacities percentage of

effective open area contributed by apertures greater than 0.2 square millimeters and
30 the avefage hydraulic radius of the apertures were determined. The resuits of these
tests are tabulated in Table II. .

Table II below gives the trans-topsheet penetration (in grams per square inch)
of prior art first topsheets taken from various commercially available diapers and of
various commercially available prior art materials supplied for use as diaper 20 first

35 topsheets 24. Also given are the trans-topsheet capacities of various materials for
first topshéct 24 according to the claimed invention. The first column in Table II
gives the commercial name of the product from which the first topsheet 24 was
taken or the name of the first topsheet 24 material itself if the sample was not taken
from a commercially available diaper. The second column gives the trans-topsheet

40  penetration in grams per square inch. The third column gives the percentage of

[—
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2. AMC 7191. 26.1 0. 688 | 16. 21 12. 64

0. 0575 from Fi berweb N. A Sinpsonville, SC 3. Al ways Sanitary - . 0.633
20.5 8.61 0. 1011 Napkin from The Procter & Ganble
Company, .Cincinnati, OH 4. ACC 7192.36.1 0. 467 12. 14
3.76 0.0625 from Fi berweb NA. - Sinpsonville, SC 5. Huggies Super
Trim 0. 202 6.73 2.22 0.0617 from

Ki nberly-C ark Dallas TX 6. Huggi es Baby Steps 0.098 - 6. 04
0.24 0.0751 from Ki mbedy-C ark Dallas, TX 7. Panpers Phases .

0.084 5 effective open@rea. The fourth colurn gives the effective openprea ffognaperairesy oct er &

Ganbl e Corggiet t]l:lgl C2 RRedre miffheters HCG1zEO3PHe fifth column gives the S\ePage .
7 A7 . 0. 0589 frongratec lnc. Wl pole, MA 9.
Huggi es Uhydraulie ragjus of aperyures having a size of 0.1t0,0.2 square milliméters

N A Baby -Steps fromKinberly- Oark Dallas, TX This first topsheet 24 was -

made of Tredegar Conpany, C nci nnm X5600 fil m having.a thickness of
0.0016 inches prior to formng, i t he o venkin___o%

Al ways sanitary napkin first topsheet 24 filmwhrc 3R i Ch@ﬁﬁﬁuﬂ%
0.001 inches prior to formng. As illustrated by , Uhal@riSoR

direct correlation betwe FOPS heet penetr gregfetlaAR’ APERTURES FR6M
area. This correlation i We@th | V)i SQUARE 0.1 TO 0.2 SQUARE
(GRAMS PER OPEN AREA MILLIMETERS MILLIMETERS

NAME SOUARE INCH) (PERCENTAGE) (PERCENTAGE) (MILLIMETERS)

1. Pantex 18125X 0.791 225 20.48 0.0687
from Fater Co :
Corporation of
Pescara, Italy . ' _
2. AMC 7191.26.1 0.688 16.21 12.64 0.2575
' from Fiberweb N.A.
Simpsonville, SC )

3. Always Sanitary 0.633 20.5 861 .0.1011
Napkin®* _
from The Procter &

Gamble Company, _
Cincinnati, OH _

4. ACC7192.36.1 0.467 12.14 _ 3.76 0.0625
from Fiberweb N.A.

. Simpsonville, SC .

S. Huggies Super Trim 0.202 - 6.73 2.22 0.0617
from Kimberly-Clark, :
Dallas, TX ) , _ '

6. Huggies Baby Steps 0.098 6.04 0.24 00751
from Kimberly-Clark,

Dallas, TX .

7. Pampers Phases 0.084 1.94 0 - NI/IA

from The Procter &

Gamble Company,

Cincinnati, OH ' _
8. ACCP0391.0 0.069 ' 7 1.75 0.0589
- from Veratec Inc. -

Walpole, MA g

9. Hug:s Ultra Trim 0 04 0 N/A
Baby Steps
from Kimberly-

Clark,

Dallas, TX
10 .
*This first topsheet 24 was made of Tredegar Company, Cincinnati, Ohio X5600

film having a thickness of 0.0016 inches prior to forming, instead of the

[
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Fi gures 4A-5, which shows a | esser, but still direct correlation between
trans- 10 topsheet penetration and effective open area contributed by
apertures having a size greater than 0.2 square mllineters. The numbering
of the data points in Figures 4A-6 corresponds to the nunbering used in
Table.l1l. Figures 4A-4B generally dermnstratg that effective open area
contributed by smaller sized apertures does Bt specifically contribute to
trans-topsheet penetration. 15 Fi gures 4A and 4B show that as the

per cent age of effective open area increased, trans-topsheet penetratlon
similarly inéregonnentiqiad Adways spuitany Bapkin/ﬁnsgtoasllelea% film ehichdms apkiclaiesabf on

| ess thian or quqjmt,&hgs i6H18! squzﬁredi nches reprﬁsent di apers and
.materials according taq.,the priar The data points having a trans-

t opsheet penetratlorf\sg'll Eﬁdt’tyﬁléﬂl?%ndthﬁﬁedﬁé &6t coglatian betwgen Hpnssiopsheet i r st
t opsheets 20 = Pénetxation dnmgfécﬁvé bpenpares € This icon €1Btion0ws discRssey BElowTeBtHVEIAA

Illustrates a n n | |on ercent e of .
effective open gﬁkggaaﬁ)%%?hvgm ans ozlg*?gré&%\%ﬁgtwﬁtgﬁ en HARST oni ¢
rel ati onshi poi s tepsheet penetiation andheffactive ppen arga Gomabquaby apmhmﬂsdlaymgpi size
accordi ng to thgreate? Rdi 0. m&e&& Inqmme?e‘is The numb&] bt ih@qiakaopfhﬁ%%éﬁes

apertures havin si ze i meters

non- nonot oni ¢ rgf\aﬁf‘m&sﬂ \’% °§WB§°’F'&“S§$C1‘U-§? ?‘Eﬂ‘e sanpl es according to the
present invention aFiguats454B meratlgf dérhenstrate|thatseffectiver opien GrdaCcontibubddi iy '
art. Figure 4B ertur s_havi

particular mni %%%é&%%ﬁe?? PR E sﬁégﬁ/“@éé&% ¥ A0S HATE PR, e‘ftcﬂﬁp‘?ﬂag%m ty
fecal materildl Figumsgh and 4Boshows thetsas thepemestage of eﬁmivem@bﬁ wpreacinéreassd,

t opsheet 24 acc Viectkase r ze of
atpl east 0.1 sqgi?é msrfelgtl tpgfeéﬁ{sl%%%la#grlg Pq ﬁ?e?g%el ;a/&g %ﬂtg%oy gha ﬁreaﬁést 0.2

square millinet FQ@F%‘?‘W‘H’Q lqsgt r edug! 19 Q2 grams NSk §awase drches Fapresemtc
relationship i sdiapeérs lang meserials ad&omﬂh\gefo, thetprios areeThd B&h polify Ravirg 2 tRASK

rel ati onshi p be d the eifective open
area froma ertfj es gpea er&{%aE ng't)t\ﬁg" L%mifpﬁé}sﬁ ?{gt"gﬁf‘?rﬁsegf é‘@t topsheets
Accor di ngl y20 %a@osd%mmn@smmvm t he percentage of effective open

area is all ocat ed am%v&p%gdiéem ﬂfusﬁ'ﬁtéi er:ﬁﬁtméﬂ&&ﬁc Irlatforish ﬁtl%wéé?:{ Hae
efficacy of the f{i § tox{)s eet 24 accord sl]loresent vention I n

transnitting | offE" JE%PP?PaF"&FP&# e ra tmﬁ"gm? et penetratioh o (TdHs gon-f o1 o

gi ven percent agmombtbmctnchﬂomhmsappmtamgrmhtﬂ&r prigredrt sirfiples amd tife shafplésabl e
in the first togc%gﬁﬁg 4 dn® obtain a sufficient trans-topsheet
penetration. §e P% res “shoul d not be too | arge, otherw se
fecal mater ?%I Wi I I Rsfemng ioeglm "eﬁgafthPefNﬁ%S having wfize geeates dham 0Besgmarse t he

apertures do nopillimeters, the non-monotonic relationship vanishes for all of the samples according

to the present invention and all but one of the samples according to the prior art.
Figure 4B thus illustrates that only effective apertures having a particular minimum
size demonstrate efficacy in transmitting low-viscosity fecal material throﬁgh the
30  first topsheet 24. Preferably, a first topsheet 24 according to the present invention
has apertures with a size of at least 0.1 square millimeters, and more preferably a
size of at least 0.2 square millimeters.
Referring to Figure 5, the aforementioned monotonic relationship is still
present, however, it is seen that there is a weak relationship between total effective
35 open area and the effective open area from apertures greater than 0.2 square
millimeters in size. Accordingly, Figure 5 confirms that how the percentage of
effective open area is allocated among apertures of different sizes is a factor in the -
efficacy of the first topsheet 24 accordmg to the present invention in transmlttmg
low-viscosity fecal material.
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effectively insulate the wearer fromthe fecal material after it passes
through the first 10 topsheet 24. Referring to Figure 4A, 4B, and 5 the
first topsheet 24 in a disposabl e absorbent article according to the
present tnvention preferably has the trans-topsheet capacities, listed in
Tabl e I above, achieved by having at |east 12 percent effective open area,
.preferably at |east 15 percent effective opeﬁgarea, and nore preferably at
15 least 20 percent effective open area. Referring to Figure 6, it is seen
that the shape of the aperture, as determned by its hydraulic radius, also

i nfl uences t Be tran$Genemalydet a gingrepertaneage e&?emweabéryarei,hqwatersap%ndters%tns
correlation bet mb%hﬁ tﬂggrﬁgt%gg?é?{f#”-'lﬁ Jrﬂép O&gﬂ &Qﬁﬂ'ﬁ:fe l?%&thefe& and

penetrati on. ure ertures aving a S|ze
0.2 20 squar e Pﬁﬂqt'lap%t &Pk course, ghey éPefF‘Ue$ shrwld ngt (bg stog datgat iotheswist decalwoul d

occur t 1;] r omot ge wiakdrial Wﬂnstmneﬁwa@n&t @R skin éfihe Wd Suéélﬁsd“%l'xﬁ %ﬁ@& 86 n {‘

si ze an S ers weLe ¢ er e e nunbers

were not incl Udgg.a elpglnbsuiage%e B"@ﬁra?ﬁbg"vﬁ%?ﬁc%afﬂatﬁ%ajégg’p‘f Rpsses é?%é# _sg and
0.2 square 9| | topsheet24i n size. Wth continuing reference to Fi gure 6; it

is seen that the avgf?ggn%yg réQmE%m%?WEecﬁrsta&ﬁﬁlﬁ%ﬁ z?%l yaééd‘ﬁlggg%} 0.06

effective size of O sguare 'm ers s

mllimeters, nopksopheat atighsjagcasding torthe poeses xmmtmmmega@ly bascthertraus-topelicet abl y
at l-east 0.10 Nokgaciies, diseed umueuadabee fabhnﬁedtb}pmﬂ?tata&smi aw&vecﬂséi i n
the formof a ngnwoven \Agb’aﬂ@ %salsbam S %% ggrom W¥ gr ans
per square met ePPTLRTTE PIYERRYIE St 1o fsreeat ¥¢,0RENATES 3pg "?%ﬁ?jp %’Et?lléf"e
apertures. $ichleasti2frpercesnefiostive apeaasdal abl e from Fi ber web Conpany of

Si npsonvill e, Sout hg g?ch‘?ﬂg f&aﬁgﬁé d“ﬂrl?géenzgz?%hg&a?a Pﬂ}x% aﬁu‘éﬁﬁ)ﬂd%get%ﬁﬂ%fper '

25 preferably has a trans-top enetration or [ess
square inch, anby iphwdralisiradivs, P‘,?O H‘fk’?m% the dragsrtapshest papacities. oGenerallycthere: han

0.15 grams per ﬁw&r@: chﬁElandr{ bérivedn e v e fic'adis aRE e MSQBE
35 have a cons ably Jessgr t r.ans-topshe netrall n than th rst

t opsheet 24, inP tion. , Eyguife,6 was ligyiigd to aPﬁb‘gF\% Vingsa $iZ6 oetwveen | O, F@‘&Qﬁve
fecal materP@l sduaschmijreeters, imomdugtb tddacd gross vmamheﬂiat %ulmdcdumﬁbbﬂ kheze

and preferably | li.zin e cal
mat erial under ng'g*ﬁ{ t heﬁe?ﬁr st top W t 4& rré séz% Lh@n éil Huare
likely to m gr amilimetersiygerg considered; Sgm wn@rzﬁﬂemdﬁ)wmawcmbdeﬂm Figwelbage

or remin On.th&dﬁ@ﬁrtﬁﬁvl&d%ldﬁmms%wéenOIandOEléE;ﬁz{?Shﬂmﬂﬁterdﬁl sizB€ feca'
material is inmobil on t.he S{\condaré toFéheet 25 and, under t e f|

t opsheet 24, the fecd YI‘H\“B}“FEI EEACT 0 b ?W"t‘ t the gverage, yd ranlic
Dewat eri ng ¥he fadival ofnapeetures| haxingi an effective skzeneff 0.1 1of 0Rasquace illimeters is

lowviscosity fgeflably at least 0.06 millimeters, more. preferably at least 0.08 millimeters, and
| most preferably at least 0.10 millimeters.
A suitable first topsheet 24 may be provided in the form of a nonwoven web
having a basis weight of approximately 28 grams per square meter (0.119 pounds
30 per 3,000 square feet) and discrete apertures. Such a nonwoven web is available
from Fiberweb Company of Simpsonville, South Carolina, as Number 7192.36.1.
The sécondary topsheet 25 preferably has a trans-topsheet penetration of less
than 0.20 grams per square inch, and more preferably a trans—iopsheet penetration of
less than 0.15 grams per square inch. It is important that the secondary topsheet 25
35 have a considerably lesser trans-topsheet penetration than the first topsheet 24, in

order that the secondary topsheet 25 may readily receive fecal material which passes
through the first topsheet 24 ‘and immobilize and preferably dewater the fecal
material. By immobilizing the fecal material underneath the first topsheet 24, the
. fecal material is less likely to migrate to the perimeter of the diaper 20 and cause

40 . leakage or remain on the wearer's skin.
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material remain in contact with the skin of the wearer. Such a secondary

t opsheet- 25 may be provided in the formof a nonwoven |0 web wi t hout

di screte apertures and having a basis wei ght of approximately 18 grans per
square nmeter (11.06 pounds per 3,000 square feet). Such a nonwoven fabric
may be supplied fromthe Fi berweb Conpany of SlnpsonV|IIe Sout h Carolina
as Model Number 66220. The secondary topsheet®25 shoul d be only
peripherally joined to the first 15 topsheet 24. At nost, 50 percent of

t he secondary topsheet 25 within a mnor peripheral region should be joined
to the firstst OpsheatunﬁénnoThafﬁxemmmnilopmhﬂﬁmz’é&onshq @comliry wpiheet 23 r st

t opsheet 24 :
et on to maxi g Endes it RSt iopiept 14 dh el BB O B pbfeRE Y hiion

m ni mi ze rewet. mmmﬂmahmf@dmw@mmgreaﬁhqmeﬁn Qfdlaumg&spdmemssosw f¢cat al
20 materi al r%&ﬂh#&d&lﬁ&ﬁd&mm@gﬁwm&w&m t he flrst maj or face)

of the first topsheet 24 after the sec dar ore 28 becone
| oaded. |If desired, 3§ ﬁeF%‘ldrafYonggg ﬁ@gg‘gﬂ‘oﬁﬂa{a ﬁs’?@&""% may
'Be 3_0’r‘fded t qget hﬁibv?tho‘a; Fx@&eﬁéﬂabhmreihﬂhmngpm:ymfght mwrmaate@as grimsuch
ondi ng occurs, prefera n e_si

bondi ng shoul d B’%F‘huée {qérﬁoggogﬂ:{%ﬁ: ﬁ‘{’}ﬁf%f F:&éhs %toé‘%g S{AB % to
separate from.t hmyshmmﬁhe@ﬁ'omﬁbhétheﬂz& QOEIPGI’M o Simpsomyiille, eﬁw@ Garolinpas 0.5
to 7.6 centinet %ﬁéﬁug@&“ﬁoo |nches) I'f the bonding sites are too close

Wi

together, they w eate fec revent.l OW~ Vi SCO t fecal
material which is erﬁ’re ﬁﬁ%ﬁﬁa s‘\OP PB‘ESS?FE@F% 19iRpd; 0ot ndary
topsheet 25 15r onopshedt 2. | mtdmt XS0 pelicert cofl the. se¢dmdar§r mpSheemES owithin a&ﬁmor
bondi ng sites which are t.00

D ST APl S s EE 0 e A oS0 T sSBLARpAELY

t opsheet 24. Al 't28ringoinedbity the first h@sbmwnrg anily discrgteclocalized aeglamsamde the .
excessive Z-di rz’gt blﬂ:?als alyh O iRz AeIBW-¥istdsity Techl nRRefe &ﬁt@ﬁdaﬁdh?o

secondary topsh 25 W occur, allow.n the di gpe 0 becone_uynst abl e
o T odgs | o't hangmiRe: HWEs oBHEl,PERRD WBS e & iHe ﬁqm@cﬂ aherFs af 4
preferred erodiniaeérial vétirnitd ehe body fhcinpside)ile ) she rstanajenfaee) oftthe fisstopkheet

di screte U|tra5([§ara§te nds, Fg’?’é‘gﬂéﬁ&ﬁﬁggﬂygéaﬁongﬁéﬁgw have a di aneter of

about 2 mllinme rnal |y spacedfromthe
adj acent ul trasonic Iﬁdmfed\rthaﬁpt tapshest 24, pud the Gendary topsbeet 2§ may. becbandedhes)

and i s arranged t%ml RE i, {18 eRphbry G hd BRpa BRI ShHERG! dcRad

herein, the two Ifudlnal lLy oriented.str nsversel
separated by a PrEeRhly ?)?0 é“e at disgrete sﬂe&eﬁf‘M@ sﬁ‘l‘hé n a

di aper 20 hapsi ngvlﬁc}cpérﬁutgahaﬁmtto;ikl&eet%tuompaa& frdm Glie sevohdesy tmpsheetaﬁsa/er se
di mensi on. _ Z-d;rectlon distance of about 0.5 to 7.6 centimeters (0.20 to 3.0 inches). If the
bonding sités are too close together, they will create a damming effect, preventing
low-viscosity fecal material which is entrapped between the first topsheet 24 and the
~ secondary topsheet 25 from moving in the X-Y direction. In an extreme case,

30 bonding sites which are too close together will prevent or substantially minimize
penetration of the low-viscosity fecal material through the first topsheet 24.
Alternatively, if the bonding sites are too far apart, excessive Z-direction separation
between the first topsheet 24 and the secondary topsheet 25 will occur, allowing the
diaper 20 to become unstable and lodge in the gluteal groove of the wearer.

35 A particularly preferred embodiment utilizes two longitudinally oriented
stripes of discrete uitrasonic bonds. The discrete ultrasonic bonds have a diameter
of about 2 millimeters. Each ultrasonic bond is longitudinally spaced from the
adjacent ultrasonic bond on a pitch of about 0.3 centimeters (0.12 inches) and is
arranged in a serpentine pattern. For the embodiments described herein, the two '

40  longitudinally oriented stripes may be transversely separated by a distance of about 4
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Regardl ess of the bond pattérn selected, preferably |ess than 50 percent
and nore preferably |l ess than 25 percent of the surface area of the first
topsheet 24 is joined to the secondary topsheet 25 between the leg cuffs or
between the inner leg 10 cuffs if the diaper 20 has dual leg cuffs.
Preferably a higher percentage of the surfagg area of the secondary
topsheet 25 is joined to the absorbent core“28. |If the secondary topsheet
25 is joined to the absorbent core 28, WBX|nun1demater|ng of the fecal

mat eri-al can occur once the fecal material is inmobilized. Preferably the
secondary t 8psicemtiméérsi(t.5jindhas)cbnlizbdiapen 20 hgvioga cate 28%about 540 certineters (D51t s

surface area t gudyl @h.g&ﬁ, p 28 by a bond pattern such as a
reticul at ed narrog\/@bea s Elmfe'?gladhem ve, He di ap 20 may_ furt her

conpri se el asti ci zdtegaediesg ef#se hand patterm selectsd; E‘f?eﬁ?‘ ea%thaﬁpﬁooRFé‘EF“t and
cont ai nnent of rﬁoratprdbrablpdesatthﬁzso petgert ufdhd anfacEareh oe‘ltbéﬁtsc:tqﬁﬂedtag isuf

oty exudar s J9Hee e 56 ERalHy (SPRES 3 hecn Ihe IEB RN, DY biteen TR 18 . *°
al so referried wcoffsif thedjapen 20 bas dualilegicuffps, barrier cuffs, or elastic
cuffs.) U S Patentprrgif Qﬁgh&;‘p%%ehﬁ%é of il fd?ﬁé@htleﬁ of 'tl?é)%rco&ﬁry"m psheet

provides a contractlble "eg nor e

el astic nmenber 230%ioiedtpdhe EP'F" eafs(fqre gegpﬁhéée?ﬂ‘}sm(‘%%tzsdgl‘ﬂ%ﬁdﬂ? the
Commonl y assi grabsbrbénb.cofé2s; ﬁhaﬂn&ﬁw&nﬂgwﬂtheﬁcﬂﬁnﬂeﬂﬂ cap@od éncéltker bent

Article Ha h 20. 1990,
Gescribes o df gl Heita O imrBeed,° Beranl O EecBhasdy, 1oPel2S s Jited
(barrier cuffs ughqmnbbwﬁﬁ@emmd‘xummce@reattném ghgorbensi cone 28 by mbond y

assi gned U. S. Bﬁ&%&u&%&ﬁa@&‘ﬁﬁdﬁ@aﬁﬁﬁeﬁ%ﬁeﬁt icle Having Dual
Cuffs" issued to La Sept eproer 22, 1987 descrl b!%ﬁa‘ di sposab] e

0

di aper 20 having d e‘gmgomay f"ﬁbﬁu‘iﬂ‘?ﬂj‘sﬁ ilegc of shpven)ahieh o

‘(cuff TEe di |) apﬁIpraﬂddoi@gwatdomiuﬂ&herl:qwdﬂc?huwseraadyebaﬂhdes Badisélastieedir e
not shown) t vi des i Qve t ai i st
feature st hatee, B sk st Safal diferf ertiBRlolioll Y requbing, (el §F

el astical | yOexpad!i e&uditcsomtﬁ!adeg tregionsn a (Thealegycuffi cartheandzas gometimesi also The
el astic vai st frggiby ?o%dé e&ﬁ@’lﬂg %g-:éro&%tHId %‘Plﬁ? V@rsdlﬁéte}\ fom at
| east one of the walst e ent core neral, or s
at |east a porSi%R.U98 deseri éﬁ?@ WB“dlzgp\!F‘C}ZCPmDF’%sst%F@ %1 B8s are

general l'y COHSbEuﬁih ﬁaw&igﬁﬁdéﬁaﬂ'ﬁﬁd&an&‘bﬁnﬁkﬁ&istﬁmbﬁstﬁ videedn elayticized

hai st reghon 24 g (atsgs euiF S Comnfed CEre, BES Pog t'e\ﬁgab%sh’&e@?@rist.c
wai st feat2be. "Dtsposablq Ahmrbem\mmde tHaying| Blssticized dilaps" fssudutocAziz exra). off its

~constituent el M&Eﬁ ﬁ? R0, describes a d;sgegmre' :ﬁ@eﬁﬁ RS stanBlup eIk apd L O
t he diaper 20, th t1c. wal st ture i
(bamer cuffs) to improve the containment of the leg regions. Commonly assigned

U.S. Patent 4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to
Lawson on September 22, 1987, describes a disposable diaper 20 having dual cuffs

30  including a gasketing cuff and a barrier cuff.

| The diaper 20 preferably further comprises an elastic waist feature (not
shown) that provides improved fit and containment. The elastic waist feature is that
portion or zone of the diaper 20 which is intended to elastically expand and contract
to dynamically fit the wearer's waist. The elastic waist feature at least extends

35 longitudinally outwardly from at least one of the waist edges of the absorbent core
28 and generally forms at least a portion of the end edge of the diaper 20.
Disposable diapers are generally constructed so as to have two elastic waist features,
one positioned in the first waist region 27 and one positioned in the second waist
region 29, although diapers can be.constructed with a single elastic waist feature.

40  Further, while the elastlc waist feature or any of its constituent elements can
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preferably constructed as an extension of other elements of the diaper 20
such as the backsheet 26 or the first topsheet 24, preferably both the
backsheet 26 and the first topsheet 24. The el asticized wai stband 34 may be’
constructed in a nunber of different configurations including those
_described in U S Patent 4,515,595 issued tg,10 Kievit et al. on May 7,
1985 and the above referenced U S. Patent Application Serial No 07/715, 152;
each of these references being incorporated herein by réference. The dlaper
20 al so conprises a fastening system 36 which forns a side closure which
mai nt ai ns t He feompriseuai separaecglemens affined torhe diapemn d0. e slastie gyaist feguienisan

over | appi ng Corﬁrbﬂﬂib doﬁﬁlnﬁ;'t&]*’hstah%hehﬁé@éﬁ&thér@l&ﬂ&f‘ﬁof@ﬁ@dﬁﬁér%%&?% t?:l[:lound
the 15 circunfer

wear er. Exenpl atf‘ﬁﬁﬁhggtt N ntg é?&fcg’ﬁéeeé%’ ‘HF ta'ﬁ'm?%c%h%% @1’5"6 815

entitled "D spaepsheet Bh.apkhe élasticized Armsltbqndo}Aemadetmmnqpt&a\m ael’zumbbsm‘d to
S Jul td
L PF% 20y S SR o ALE 0 i L NSl 0

Wth | nproved I ssue anuar
1990; como¥ y Kigwt gl pnMay 74986 and the above refesenced/ U t.atqnéépphcatwn erial

BPr ess:Jlre SeRSIN¢UW7MM§€§uﬂ1&&EésS|M&eMb&E hﬁdgbhté@lﬁr&ﬂ?l: 8&&1’&4 eggezsued to
attrell on August mon ate

entitled "Tape Fasti‘?ﬁ‘ﬁ%"%&g c?pr S‘H& éﬁ_’f‘ﬁﬁg UEﬂaf‘S" gosHe on
Novenber 19, 19¥vhich owintaing theafirsi gvaistl regich ZPaundrthe B&coﬁd aﬁﬂstBrE@xoanﬂ i an

STl & SO S A e e o Gl

whi ch i s i ndor (Fifcumfegence ofthe digper 2 to mpintain the Wb&ﬂn the weares eﬁmhry

fﬁp' i ed tg a werastaﬁn stefi§ iabd diSldied MBSO Parehed, Sdé@SIStenhﬁﬂd“Dﬁ posable Disp! ¥ -
: e second wai Weal e
r omai nder of U"’B@&d\ﬂé‘ﬁﬂ“ﬁ PeREL Biued o8 Lo g T Hobdys,

wai st 30 regi dmemr‘bB%@ﬂﬂ yentithed 'Disposablei Diaper Wish Improves ;Hm)kt Fasiedr

across the fro ot i tﬁ.mgla; em
are then rel ea?é’ﬁr&%ﬁte%\@@rete ag&;s%g)rtl I”é)??@éﬁ&ape&@ &?%én wraps et%%

el asti ci zed0si d6949a17d| entitled, nBressyee-Sensitive Adhesive Fastener AndoMethed ofiMaking
portion. The fmmmwuatsmrbns oneAuged 7, omdoe c@HizﬂﬁxlySHisfgﬁﬁd? @fs {P3gentli aper

e’ orasent 1 niok3 e o Tasenioe Syndh tf phgosah Diner o oot

obvi ous to thosm Novémbed 9 1974 enmmb:hiyxtassxgredoUsS Ranemt B 4662874 nehtitled

modi 1 cat | ons oARslifeTaRcl IshikitoRRALE Al bh W' £1589! kld @ Y SARRF. ©f

t he invention. re int to cover claifms all
such changd® arfeferspeed U SaPatsnicAnplisation 07/ 745 152reach of whishds raﬁommammt i on.
40 A di sposplreferns@r bent article for being worn by a wear er, sai d

dlsposable

The diaper 20 is preferably applied to a wearer by positioning one of the waist
regions, preferably the second waist region 29, under the wearer's back and drawing
the remainder of the diaper 20 between the wearer's legs so that the other waist

30 region, preferably the first waist region 27, is positioned across the front of the
wearer. The tape tabs 36 of the fastening system are then released from the release
portion. The diaperer then wraps the elasticized side panel around the wearer, while
still grasping the tab portion. The fastening system is secured to the outer surface of
the diaper 20 to effect two snde closure.

35 While particular embodiments of the present invention have been ﬂlustrated
and described, it would be obvious to those skilled in the art that various other
changes 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 modifications that are within the scope of this invention.

40 —
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absor bent g: a liquid pervious first topsheet, said first
t opsheet h mﬂ“ m&lﬂ heet penetration of at |east about 0.25 grans
per. square nt core internediate said first topsheet and

sai d backsheet; a secondary topsheet intermediate said first topsheet and
said core, sai d secondary topsheet havingtwo major faces, a first mmjor
face oriented towards said first topsheet and a second major face oriented
t owar ds saiwdHAT arsecLAMNepeis? | ess than fifty percent of the surface area of
said first mgajor surface of said secondary topsheet is bonded to said first
topsheet add atA ﬂ@a@ﬂablﬁlabsqrbm&ramin fopbeing ovasn by acwearer aaid fdispasablesabsorbent
maj or surface Qﬁ,cfpéad,d;n ndary topsheet is bonded to said core, said
secondary topsheget. havin g trans-topsheet penetration | ess than about 0:20
grans per squaf iquj ?F“"Sﬁ%i It topshisey seid st top %%wmwwpﬂ@atspensmqnm ly
peripherally joi ned;ftaolem@ 25fgrams perfsquart inchpsheet and said secondary

aoflsrgt?ttogz)'sheet ha %?%Irlfn?ngpsﬁgg penetﬁg&gﬁ%&g gﬁtgﬁg gﬁg\wtmrela

grans per square inch. ggmspersqugneg sabl e absorbent article according to

claim2 wherein sajfl ﬁxbfeSﬁrefeaB@fseﬁtﬁrhaspsﬁe& W&ﬁ%@?ﬁ&ﬂ eﬁﬁst(r)oﬁbdﬂme% at

| east about 0.60 grans g& uare inch., 4. A disp ent
article according to cf- Pesqaredngli o oin at | east about 4 square
i nches of sai daﬁabmbmomhmnenﬂwmesandﬁmrtapﬂ:eémdhﬁebmﬂsﬁﬁtr ation. 5. A

0 sposabl e absqraeSlod Lot SRRSO d o 8 ST o5, MiTSeBlEY,

square i nches of sal as sal
6. A di sposabl etwb@ﬁtﬂémgawpumajer faceso e dirstgmajor facaloneﬁted\Mads]sadlﬁﬂst

first topsheet andtéah&t%aqn&swahﬁ?mr&eheaqug%h%Fe 5@15:“,.“16}.6

sites spaced apart st out 0.5_i nc

absorbent article M(&"rsaalﬁ& RareentRf the s Eﬁﬁemmaﬁﬂfﬂff% of spidheet
has an effective opmndzryaopmeatls beraied tabadﬁr&&oﬂﬁéét%ﬂ at feast fifty\pélicé rabl e
absorbent - article c 0 t to heet has. a
plurality of apert?}%eg‘[ﬁ F%—éa OPf? @]Fgoy\éh'glgjge éjnsaﬁfiecgﬁga% topsheetise
millimeters. 9.  bapdeddpsaidispre, sdid sacondary mpsheel kavingaoratistgpsheet pleaétratién

-wherein said first jdsonahecio giam F&hwré‘iﬂcﬁ)’anﬁf apertures with an effective

- size greater than uar ers A di sposabl e absor bent
Carticle accor d‘?ﬁ 86’“8? E‘?’é?ﬁ %‘maﬁﬁﬁy |PF9P*!S"fa"¥d?'6°d to one of said first

topsheet and sa:d secondary topsheet.

2. A disposable absorbent article according to Claim 1 characterized in that at least 4
square inches of said first topsheet has said trans-topsheet penetration; |
and preferably at least 20 square inches of said first topsheet has said trans-
topsheet penetration.

3. A disposable.absorbent article according to Claims 1 and 2 characterized in that said
first topsheet has an effective open area of at least 15 percent.

4. A disposable absorbent article according to Claims 1, 2 and 3 characterized in that said
first topsheet has a plurality of apertures with an effective size between 0.1 and 0.2
square millimeters.

5. A disposable absorbent article according to Claims 1, 2 and 3 characterized in that said
first topsheet has a plurahty of effective apertures with a size greater than 0.2 square
millimeters. '
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aper rtures_have an average hydraulic radius of at |east about 0.06 .
mllimet ﬁlmﬂm Ui osabl e absorbent article for being worn by a
wearer, - bsorbent article conprising: a liquid pervious
first topsheet sai d first topsheet having a trans-topsheet penetration of
at | east about 0.50 grans per square inch; an absorbent core internediate -

sai ¢ first 6 opshdRposablé absurbend agickiueedrding 16 ChimeBry 3t4)§|$d1£eﬁaradi‘érﬁémmtt e
said first topshee sai d,secondar

Faces, & first SEROHOar AR PRERepeR Bl rAE S arate RERETRE S Alped DI

- maj or face ori onilmeterewar ds sai.d core, wherein |ess than fifty percent of
the 'surface area of said first major surface of said secondary topsheet is

bonded to sal d fi psheet and at |east fifty percent, o rface
area of saitl sefdh Ffé’? gbserbentarticls forsheing %reoha/oaawyarfwgﬂéléﬂmﬁ@ S ehsaREnt o
sai d core, sai darficleeomiprising:opsheet having a trans-topsheet penetration |ess
t han about O. 20 C Loul.d. i V] eet at
| east partially” g ﬁ’&?%"ls qé‘i%h&g ?ﬂd gﬁgtog)];ﬁéseglﬂﬁdﬂ?é ?Er?ﬁ ‘{°§ s&&ﬁrgt Lhi d
secondary fopsheet . ofiat least G ngupﬁmma@bm bent article accor d| ng to claim
tll whe: ei ”hatt|£?aﬂs?$e;ﬁt%?éﬁténﬁﬁiﬁﬁsﬂﬁﬁ?s@t sﬁéefﬁﬁdbﬁamt!%&ghats sa![d |
rans-topsheet penetration K e rben rticle
according to c|§ﬁ?ﬁ°féafmel>%'$ﬂ ‘&E""P%éi%‘? si@ gquhqehe s Fogealsa?lfqepquary

t opsheet has said ttopsiseet hpdigaio majoe tfuces,i ofirst ixﬁjorfac%ahea;edstab/hﬂlsa;bﬂ(ﬁrhent

article according e tp?l’:e%* @&ﬁﬁmﬁﬁ%ﬁ?ﬁﬁﬁgoﬁéﬁ%‘ QW cg}gschg&gg;i%g& i ve

open area of at | eas e abso
article according tthatlesy mliﬁmalfcemrpfsbn surface gneapﬁpmdmémt major surfacef ofesaid ve

open area of at | eaﬁco@& to flﬁepgrlfonnﬂéd tolﬁld ﬁrsﬂdﬁklﬁé?iﬁpﬁﬁefsbiﬁﬁy FHentl of

article accordlngt n said tirst_topghe as, a pluralit
of apertures wth a a&?’ é‘ff?g} prcgn "?éﬂ!a?“éﬁ‘i:ﬁ P? sﬁgtséF%" dary topsheet is
bonded to said core, said secondary topsheet having a trans-topsheet penetration

less than 0.20 grams per square inch; and |
a liquid impervious backsheet at least partially penpherally joined to one of said first

topsheet and said secondary topsheet.

8. A disposable absorbent article according to Claim 7 characterized in that at least 4
square inches of said first topsheet has said trans-topsheet penetration;
and preferably at least 10 square inches of said first topsheet has said trans-topsheet
penetration.

9. A disposable absorbent article according to Claims 7 and 8 characterized in that said .
first topsheet has an effective open area of at least 12 percent;.
and preferably said first topsheet has an effective open area of at least 15 percent.

10. A disposable absorbent article according to Claims 7, 8 and 9 characterized in that said
first topsheet has a plurality of apertures with a size greater than 0.2 square millimeters.
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