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(57) Abstract

An absorbent article comprising a
liquid pervious tophsheet, a liquid pervi-
ous backsheet joined to at least a portion
of the topsheet, an absorbent core dis-
posed between at least a portion of the
topsheet and the backsheet, and a waste
management element disposed in at least
a portion of the crotch region. The waste
management element preferably includes
an acceptance clement having an effective
open area of at least about 30 percent and
a storage having a compressive resistance
of at least about 70 percent.




BACKGROUND OF,, THE L ,NVENTI ON - The maj or function of absorbent

articles such as diapers and adult I ncontinence briefs is to prevent
body exudates fromsoiling, wetting, or otherw se contam nat i g%
clothing or &M@P53ticles, such as bedding, that come in cBRFHE®

the wearer. In recent years, disposable diapers, such as those dlsclosed I n
U S Pat. No. 3,860,003 issued to Kenneth Barclay Buell on'Jan. 14,
1975, have becone very popul ar with the public and have generally

repl aced durable cloth absorbent articles because of their convenience
and reliability. However, despite the effectiveness of _ such disposable
absorbent articles, body exudates often stiII | eak or are stored in the

di aper such that the exudat?g ]?@flﬂkk W%@%ﬁ of the wearer.
2 The undesirable eftects o age an . contai nment are
especially evident wth regard tFECAESTORAGESTRUGTURESd i n the di aper.
Feces contained in the diaper can harmthe skin of the wearer over tinme and
feces | eaking fromthe diraper alnobst invariably presents unpl easant, nessy
cl ean-ups. Thus, several attenpts have been nade to add features to dlapers
such as barriers, pockets, spacers, transverse barriers, apertured

t opsheets and the like to limt the novenment of the naterlal across the

t opsheet and/or to better confine fecal matter in the diaper. However, such
attenpts have been generally unsuccessful due to their cost and conplexity
or due to their Timted success in reducing the negative effects of .the
feces. Al t hough the present invention nmay be adapted to provide

i mproved ' :

This application claims the benefit of U.S. Provxs:onal Application
No. 60/066,777, filed November 14, 1997.

. lﬂELD(HVTHEINVTHTﬂKHN _

The present invention relates to articles which absorb and/or contain bodily
exudates, including disposable absorbent articles such as diapers, adult incontinence -
products, sanitary napkins and the like. More particularly, the invention relates to
disposable absorbent articles having improved fecal material management properties.

BACKGROUND OF THE INVENTION
- The major func_tion éf absorbent articles such as diapers. and adult
incontinence briefs is to prevent body exudates from soiling, wetting, or otherwise
contaminating clothing or other articles, such as bedding, that come in contact with
the wearer. In recent years, disposable diapers, such as those disclosed in U.S. Pat.
No. 3,860,003 issued to Kenneth Barclay Buell on Jan. 14, 1975, have become very
popular with the public and have generally replaced durable cloth absorbent articles -

because of their convenience and reliability. However, despite the effectiveness of
such disposable absorbent articles, body exudates often still leak or are stored in the

diaper such that the exudates soil and/or irritate the skin of the wearer.



managenent of any bodily exudates, the enbodi nents descri bed herei nbel ow
are especially suitable for controlling viscous fluid bodily wastés. Such
viscous fluid bodily wastes include soft or runny feces, and the |ike,

which are g nore viscous than urine but |ess visco r mal
R fempils

solid adult Viscous fluid bodily wastes are difficu rb
and/or contain in conventional absorbent siructures because the nor nal _
capillary forces which acquire and transport extrenely | ow viscosity fluids

li ke urine are insuf fTheindedirable efftttofledkagy irfdfc? Wfipropét cAntadichtardedpe&ally Thus,
the viscous fluid body wa-st&s often remai n_on the topsheet of the article

where they are §adeat Xithyregasd da fecal spatter depasitedoinathe disper. Recessaontainedimthend in
contact with thga¥gaas has féiskin oFilid W ihile W L LELSTEC S t he
waste permt it ?%Gf_l ow acr os:gs nt he to%ﬁe%‘{lgg&huggﬁ%??#g%ﬁfggﬁl t‘gﬁ?:ag%r t he
article. Accor diimgstinvariably prsesitsiinpléasang,onessy elednespsofThus, seeral aftéropts hinedi | y

wastes need to | O structunes. ,
Accordingly, i tp%t‘)‘u eggs?ggg%égﬁn{gq@%%% %{/clﬁgg bﬁ'ﬁ' erafbgg‘fkﬁéh?pag?rf’m% th-

i mproved feces bariergmapentred topskeetsiaad theffike tdilimit tHetmovenient of ¢heatlatéeridl agrossus t o
provi de an econgm cal, di sppsabl.e . .absorbent article with the ability to

m ni nmize the ne ttlowe%f‘f"@g”f3° e@ﬁﬁ‘ﬁ&e Frafter,inthe, apes. |, Hewsseh syhast e
on the wearer Osttdnijfts Rave Bedn'geherallyl unéBdtessfid eOtoRReir 8048 M PEARIKit) Or BEOW de an

absorbent article which is specifically designed to accept viscous fluid
bodi Iy wast es stheif igited gcgess iredicing the negative effects of the feces. '
3 especially relatively lower viscosity fecal material such as soft or
runny feces. Also, it would be desirable to provide an absorbent article
havi ng sufficient efAthsughcthe apresent \inventionr awaynbe cadaptagd afioi pravidet improvede

feces deposit Edm%%retggrﬂ 3@%‘?;' ﬁ’odﬁyn %x&cia?eas,n k e éﬁm%ao\éil{ern%nhescﬁbed hereinbelow are
- especially suitable for controlling viscous fluid bodily was&s.- Such viscous fluid
bodily wastes include soft or runny feces, and the like, which are generally more
viscous than urine but less viscoﬁs than normal solid adult feces. Viscous fluid bodily
wastes are difficult to absorb and/or contain in conventional absorbent structures
because the normal capillary forces which acquire' and transport 'extremely low
viscosity fluids like urine are insufficient to move such viscous fluid bodily wastes.
Thus, the viscous fluid body wastes often remain on the topsheet of the article where
they are generally unrestricted in movement and accessible to and in contact with the
wearer's skin. Further, the fluid characteristids of the waste permit it to flow across
the tops_heet and sometimes leak out of the article. Accordingly, the special
characteristics of viscous fluid bodily wastes need to be addressed by unique storage
structures. |

Accordingly, it would be desirable to provide an absorbent structure with
improved feces management préperties. Further, it would be advantageous to
provide an economical disposable absorbent article with the ability to minimize the
negative effects of feces or other viscous fluid bodily waste on the wearer or the
caregiver. It would also be advantageous to provide an absorbent article which is
specifically designed to accept viscous fluid bodily wastes such as fecal material,



the wearer's skin and/or clothing.throughout the expected tinme of use.
SUWWARY OF THE | NVENTI ON In order to better manage viscous fluid
bodily wastes, the present invention provides an absorbent article having a
first wai st WOIPBM91 a second wai st regi on opposed to the fiBGWUSHER4298 r egi on
and a crotch region disposed between the first waist region and the second
wai st region. The absorbent article preferdbly conprises a |iquid pérvious

topsheet, a liquj ' _ kOl a tion,of. the
topahoet | an aneuepal ey BOREAEShy tldfernlnfh as F50r e Rt

t opsheet and t hevdolicbesdesiedble ta pdovidesmsdbsorbem agishednving sefftcieit eﬁ‘e&mmup at

| east a portion_of the crot regj on. The waste nmanagenment el ement .
preferably incl %‘i?ﬂﬁ%&@é@?‘é{ﬁegb&&%‘fepﬂﬁv ﬁ@frﬂﬁs&%éﬁ F'G@?’b%?%ﬂ"éa of
at | east about géveane'sakif hRd/a0dothing MRDigHOLGHIE SAfécle@ tinRVFusdl | east a
portion of the accept arﬁce el enent a%d t'h%lﬁbackgﬁget. The ‘slt or age el enent

preferably has a conpressive resistance of at |east about 70% . The "

ef fective open area ensures thw Nastes are quickly -
and efficiently inbibed by the .% er, }br'rrproved conpressi ve
resi stance may reducln etder 1oi better managetvissous duidrhbdilyomastesgthepresest iwgdn(ljior;) ]
rel ease the was t rgﬂg' | epent .0 .Jhe.waste is.inbibe y the
article. Accord'ﬁod’F{’e?%h{etg%rgésngr en?%g‘rnﬁ?ré] g“ﬂ%%h&%%@s’éﬁ?mm _ ir8$f°'?‘n_ay
reduce the | i keloppaseditothe fiest waisorepion anqt&tﬁ:télﬁregibhﬂispdiﬁédbétwehethblﬁmmﬂ: Ience
to the caregi ve;egi&rgnedltlhxsgc%%gm at :ad W t&b%o&l_ rrP\él nt s. d es%igg y

runny feces. . . . . ( R

Wil e the speci iihﬁdbé%u@tbgglﬁgSﬁqﬁmb@wﬁﬁbi&%j&nﬁ&'*@&'l&s@%&ﬁbﬂ‘&tﬁé‘t and
distinctly claimng the subject matter which is regarded as the present
invention, it i 4P§ er,éaébsm congalispesedrhebreen it last|a pastion of the topshiest andod
fromthe fol |l ow | gl | . ] %cmj 1,0 | { e
acconpanyi ng d\rl\%}%%r?g@% %iach QY@%:& %@%’gﬁiaeﬁé@r?slgpgr e usag!}i%tg ﬂ&’é@%ﬂg&r}.a'i'g
substantial |y i deot¢h regione| Bheewaste management element preferably includes an acceptance

element having an effective open area of at least about 30% and a storage element

disposed between at least a portion of the acceptance element and the backsheet.
The storage element preferably has a compressive resistance of at least about 70%.."
The effective open area ensures that viscous fluid bodily wastes are quickly and
efficiently imbibed by the article. Further, the improved compressive resistance may
reduce' the likelihood that nomﬂ wearing forces will release the waste from the
storage element once the waste is imbibed by the article. Accordingly, the absorbent
article of the present invention may reduce the likelihood of harm to the wearer's skin
and/or the inconvenience to the caregiver normally associated with bowel
movements, and especially runny feces.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as the present invention, it is
believed that the description will be better understood from the following descriptions
which are taken in conjunction with the accompanying drawings in which like

designations are used to designate substantially identical elements.



4 Figure 1 is a plan view of an absorbent article enbodi nent of
the present _invention having portions cut away to reveal thé underlylng
structure, the body- facing surface of the diaper facing the viewer.
Figure 2 is@oesdesptic front view of an apparatus which npypigeshifd t O
measure Acceptance Under Pressure and Storage Under Pressure

characteristics of structures. FigUre 3 1s a schematic side view
of an apparatus which nmay be used to neasure retention and | mobilization
Under Conpressed Inversion characteristics of structures. Figure 4

| f f ot h Fi
;:;Sgﬁrg gnl \S“ :Wploanav ;gﬁfce} ?so?'lguﬁrm%gpﬁ%f’g e?‘ﬂ“@"b‘?&@%ﬂleﬂb%ﬂmmﬁaﬂn ng .
portions cut awwemnrmmlp&ms%dawylwqﬁruﬁtnuﬂeﬂyutgﬁ&nmw the Holy-

surface of the diaper facing the viewer. . Figure 6 is a cross
sectional view Scmgsudacesf thesiapes fcingthe vieween t hr ough 6- 6.

Figure 2 is a schematic front view of an ipparatus which may be used to
measure Acceptance Under Pressure and Storage Under Pressure characteristics of
structures. | |

Figure 3 is a schematic side view of an apparatus which may be used to
measure retention and Immobilization Under Compressed Inversion characteristics of
- structures. '
Figure 4 is a plan view of a piece of the apparatus shown in Figure 3.
Figure 5 is a plan view of one embodtment of the present invention having
. portions cut away to reveal the underlymg structure, the body facmg surface of the
~ diaper facing the viewer. '

Figure 6 is a cross sectional view of the diaper of Figure 5 taken through 6-6.

Figure 6A is a cross sectional view of an alternative embodiment of the

present invention.
Figure 7 is a plan vi_ew of one embodiment of the present invention having
portions cut away to reveal the underlying structure, the body facing surface of the

diaper facing the viewer.

Figure 8 is a plan view of an alternative embodiment of the present invention.



Figure 6A is a cross sectional view of an alternative enbodi nent of the
present invention. Figure 7 is a plan view of one enbodi nent of
the present invention having portions cut away to reveal the underlying
structure, tWORS291 facing surface of the diaper facing theporngsserszos
Figure 8 is a plan view of an alternative enbodi nent ofthe present

I nventi on. 5 5. - Figure

9 is a 3-dinensional graphical representation of the relationship between
Accept ance Under Pr egguwg? %ttﬁﬁ@@evm@ srpbical represertationobithe Telatiapshipnder
Conpr essed | nvepgiween WakspRincs fUnde PRk &Bﬁgﬁkﬂfa@épressum ﬁ;lldp xrBJéibQiﬂéa%o&o s

a 3-di mensi onal _graphi cal representation of e relations tween
Accept ance UndeF)g“F‘?fe%@WEise ersign valuescof cReraplary structunds.r et ent i onval ues of
exenpl ary structures. Figure 11 is a 2-dinensional graphical
representation of the relationship between Acceptance Under Pressure and-
St orage Under PressuFiguseal@ds ao3-dimensional graphical representation of the relationship =~

between Acceptance Under Pressure, Storage Under Pressure and retention values of -
exemplary structures. '

Figure 11 is a 2-dimensional graphical representation of the relationship
between Acceptance Under Pressure and Storage Under Pressure values of
exemplary structures. ' ' o

Figure 12 is a 2¥dime1_1sional graphical representation of the relationship
between retention and Immobilization Under Compressed Inversion values of
exemplary structures. '

Figure 13 is a 2-dimehsioqal graphical representation of the relationship
between Immobilization Under Compressed Inversion and Storage Under Pressure
values of exemplary structures. -

Figure 14 is a 2-dimensional graphical representation of the relationship
between Storage Under Pressure and Receptivity Under Pressure values of exemplary
structures.

Figure 15 is a 2-dimensional graphical representation of the relationship
between Storage Under Pressure and Compressive Resistance values of exemplary

structures.

Figure 16 is a 2-dimensional graphical representation of the relationship
between Immobilization Under Compressed Inversion and Compressive Resistance

values of exemplary structures.



exenpl ary structures. Figure 12 is a 2-di mensional graphi cal
representation of the relationship between retention and | miobili‘zation

Under Conpressed Inversion values of exenplary structures. _ Fi gure
13 is a 2-dj @pal graphical representation of the rel WE@{% bet ween
| mobi | i zation anger Conpressed I nversion and Storage Unde ?'fa_ val ues
of exenpl ary structures. Figure 14 is a 2-di mensional - graphi cal
representation of the relationship between Storage Under Pressure and
Receptivity Under Pressure values of exenplary structures. Fi gure

15 is a 2-dinmensiongl. graphical representation of the relationship between
St of age Under Pr ess?ﬁ%‘gﬁag B fhpraieensinalpgraphical Tepreseatatian ofrthe relationship

Structures. betwoen Stiri UndeP Pieknfe iV B VSl Viull SRl sBGRENT L1 On

of the relationship between I mmobilization Under Conpress I'nversion and
Conpr essi ve Resistance val ues of exenplary structures. :

Figure 18 is a 2-dimensional graphical representation of the reiationéhip
between Immobilization Under Compressed Inversion and Compressive Resistance
values of exemplary structures. ' :

Figure 19 is a 2-dimensional graphical representation of the relationship
between Immobilization Under Compressed Inversion values of exemplary structures
and the Effective Open Area of an associated acceptance element.

Figure 20 is a 2-dimensional graphical representation of the relationship
between Storage Under Pressure values of exemplary structures and the Effective
Open Area of an associated acceptance element. '

Figure 21 is a 2-dimensional graphical representation of the relationship
between Acceptance Under Preséure values of exemplary structures and the Effective

Open Area of an associated acceptance element.

Figure 22 is a 2-dimensional graphical representation of the relationship
between Storage Under Pressure values of exemplary structures and the Effective
Open Area of an associated acceptance element. '

DETATLED 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
exudates discharged from the body. The term "disposable" is used herein to describe
absorbent articles which generally are not intended to be laundered or otherwise
restored or reused as an absorbent article (i.e., they are intended to be discarded after



6 Figure 17 is a 2-dinmensional graphical representation of the
rel ati onshi p between Storage Under Pressure and Void Vol ume val ues of
exenpl ary structures. Figure 18 is a 2-dinmensional graphica
represent ati 0 8¥2%Me rel ati onship between | mobilization UFEEUSSHMEIssed
I nversi on and Conpressive Resistance val ues of exenplary structures.
Figure 19 is a 2-di nensional graphical reprdsentation of the relationship

bet ween | nmobi | i ' r.Si : .

ST Uot ur es and t AdErisE R prefiRi 33 B8 bech U oBhRblci e dirie BSHR B an
Figure 20 is a 2envirmmmentalipcompatible nanher).c@sasedhareincthe tekmt*dispased"ds usedsbi p
bet ween St orage Under, Pressure, v eg. of .exe r.y struct.ures, and the .
Ef fecti ve Open APEARR HFFﬁ'h ‘gggg@ g‘ttgﬁﬁ‘é%éﬁﬁéﬂn&&é’ﬁ tppsmone%)mapaﬁ:@mre 21
i s a 2-di mensi onglac@oRPBsiGEH as 8 RIRES MRALAOwith dthe cedlenis RO IdRpRCEVRER
Accept ance Under Pressure val ues of exenplary structures and the Effective
Open Area of an &stparate glemgntipined,toxsnothes| t of the diaper. Agpspdiherep thestebm

R i e e e

of an associ at ed apatbeptelement by eafining the element directly. to the other element, and
configurations whereby an element is indirectly secured to another element by
affixing the element to intermediate member(s) which in turn are affixed to the other
element.) A “unitary" absorbent article refers to absorbent articles which are formed
of separate parts united together to form a coordinated entity so that they do not
require separate manipulative parts like a separate holder and liner. A preferred
embodiment of an absorbent article of the present invention is the unitary disposable
absorbent article, diaper 20, shown in Figure 1. As used herein, the term "diaj)er"
refers to an absorbent article generally worn by infants and incontinent persons about
the lower torso. The present invention is also applicable to other absorbent articles
such as incontinence briefs, incontinence undergarments, absorbent inserts, diaper

holders and liners, feminine hygiene garments, wipes, mops, bandages and the like.

Figure 1 is a plan view of the diaper 20 of the present invention in a flat-out,
state with portions of the stricture being cut-away to more clearly show the
construction of the diaper 20. The portion of the diaper 20 which faces the wearer is
oriented towards the viewer. As shown in Figure 1, the diaper 20 preferably
comprises a liquid pervfous topsheet 24; a liquid impervious backsheet 26; an
absorbent core 28, which is preferably positioned between at least a portion of the
topsheet 24 and the backsheet 26; side panels 30; elasticized leg cuffs 32; an elastic
waist feature 34; and a fastening system generally designated 40. Diaper 20 is shown
in Figure 1 to have a first waist region 36, a second waist region 38 opposed to the
first waist region 36 and a crotch region 37 located between the first waist region and
the second waist region. The periphery of the diaper 20 is defined by the outer edges
of the diaper 20 in which the longitudinal edges 50 run generally parallel to the



DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the term
"absorbent article" refers to devices which absorb and contain body

exudat es, and nore specifically, refers to devices which are placed agai nst
or in proxiiryg t he body of the wearer to absorb and contain the various
exudat es di ?’c‘hggrégsggc} fromthe body. The term "disposabl e" i ECHYEW2®Bein to
descri be absorbent articles which general Iaa/ are not intenhded to be

| aundered or otherw se restored. or reused as an absorbent article (i1.e.,

they are intendisiginidita® célitérling tttofthé Aiaper 20 and the end edges 52 run between the
y, to be recycled, conpostied or otherw se

7 a single use and, preferabl _

di sposed of in gﬁﬂwfmmmwmﬁiﬁhelmﬁ@tﬂﬁwNﬁ@@h@idimréﬂn, t he
term disposed" is used to nean that an elenment(s) of the diaper is formed
(oined and positioned) in a particular place or position as a unitary :
structure with ot herThe ehessin 22 of theldiapet 20 eomprises theamain bady bf the! digpen?20] oi ned

to another ele . | r used her.ei he term "j oi pe
enconpasses con |gﬁ%ﬁ%€%"m\ﬁﬁg§e lf%ﬁ pgﬁgﬂéﬁheiags%#@g&qrpgwgg%mgmw :
anot her el ement oittyr edvering layer incinding elrectopshdétr2daind yheltaclsheet 26N 8F the hissoRyeky  and
configurations ﬁeb#an'!eﬁrerrent bi$ i?\éii _ectlyyh ecured to antofhe.r elterrent
by affixing t he8F&58 thaehin -l ﬁ\i‘%eﬁh(’g ¢ generally copprises ther 1 | xed
to the other eloftetant the finehl G ekarils, RhoRlerdidy GBrELRL or hBroARRA BP0

articles which are fornmed of separate parts united together to forma
coor di nat ed ent Matgridoto; form the cQuterocqayst of dheartislesansh thet kneremayp comprisecampar t s

i ke a separate Fasébmiiyl it : | TE. f ~an_ahsaor bent
article of the ?)dr%g}ggﬁt | nvl nl*[“?‘gd;lm% é@%%%%?%%?@p%@%@%bgﬁ beft®
article, diapercase, theholderiand/pi therliperimay\include d fistendrignelerhéne vildohris ‘usédogeer "

et oo, ROk RS A S o A el AL T
ot her absor bent chasdis 22 esmprised1the mdim sminire DE eI dliipep fith GtHEORAIAS ABAed to
under gar nent s, %lr)r% %ebgo%polsigesgiralgg ’strgclztgg.e rWhile the topsheet 24, the backsheet 26, and
the absorbent core 26 may be assembled in a variety of well known configurations,
preferred diaper configurations are described generally in U.S. Pat. No. 3,860,003
entitled "Contractible Side Portions for Disposable Diaper" which issued to Kenneth |
B. Buell on January 14, 1975; U.S. Pat. No. 5,151,092 issued to Buell on September
9, 1992; and U.S. Pat. No. 5,221,274 issued to Buell on June 22, 1993; and U.S. Pat.
No. 5,554,145 entitled "Absorbent Article With Multiple Zone Structural Elastic-
Like Film Web Extensible Waist Feature” which issued to Roe et al. on September
10, 1996; U.S. Pat. No. 5,569,234 entitled "Disposable Pull-On Pant" which issued
to Buell et al. on October 29, 1996; U.S. Pat. No. 5,580,411 entitled "Zero Scrap
Method For Manufacturing Side Panels For Absorbent Articles® which issued to
Nease et al. on December 3, 1996; and U.S. Patent Application Serial No.
08/915,471 entitled "Absorbent Article With Multi-Directional Extensible Side
Panels” filed August 20, 1997 in the name of Robles et al.; each of which is

incorporated herein by reference.

The backsheet 26 is generally that portion of the diaper 20 positioned
adjacent the garment facing surface 45 of the absorbent core 28 which prevents the



hol ders and liners, fem nine hygi ene garnents, w pes, nops, bandages and
the liKke. Figure 1 is a plan view of the diaper 20 of the present
invention in a flat-out, state with portions of the structure being
cut-away to MQ¥259%ar|ly show the construction of the di apePCRWS9sTI42o8
portion of the diaper 20 which faces the wearer is oriented towards the
viewer. As shown in Figure 1, the diaper 209preferably conprises a liquid

' t heet 24: | i,oui d,i I ous, backsheet 26: ap, absorbent core
D8, whi ch 1o pr cpaistgs Bbsols and kotshed Hakin B ol sl Phich magrcoptag the
topsheet 24 and diliger (B0;Isaéhess bélfiheets 81 PAdedatmans. Th Préfirbed” BFlbddhRerts)the 32;

an el astic waist, feature 34; and a fgstening system generally designated
40. Diaper 20 i sb“é‘ﬁg\ﬁﬁ ?e%'sﬁv'gﬂ?@“it? gq‘ﬂgﬁ/@-&’ yime) and Gomaprises 8 thin Pbégc Slm

second wai st reg&&naﬁﬁtmasm&@tciﬁﬁnhmnéaﬂmmmio?kbdu%io@ﬂnﬁﬁg@?gmgé&%%h
d econ | St

region 37 | ocated between the first waist region and the s

regi on. The peri A&} ynmf(20h milg). ofwitable bagkshedti filma ingludeh thoseineanufaciyeesl by t he
di aper 20 in whi ' [ rall aral | t he
B 1ongi tudi nal cLetare MM HE: SF¥eriiiine TR sl iR G B sl Sisik,

bet ween the | ongKies2rmid Xthped. SOthge saitablel yacksheet! inateridl niapcindladechr@thable
centerline 110 of tt hig di,aper 2(2. ‘Il‘%)e, ﬁga@si s 22 qf the diaper 20
conprises the nalH BBEY G RFEE JRRYE 10 S£50apeHEom. fig dpner ‘E’E!{?p?‘ﬂs!ggve& § east
a portion of theexabistes homt psing titSughthe backshéd 6y Bie ToréuthaSle! ftedidly €7

i ncl udi ng the topsheet .24 and the backsheet 26. |If the absorbent article

conprises a sepdPd} Mciyde Juaterialzjsuch as woven (wrbs.camavpven Webs campositeymaterials i ses

t he such as film-coated nonwoven webs, and microporous films such as manufactured by
Mitsui Toatsu Co., of Japan under the designation ESPOIR NO and by EXXON
Chemical Co., of Bay City, TX, under the designation EXXAIRE. Suitable
breathable composite materials comprising polymer blends are available from Clopay
Corporation, Cincinnati, OH under the name HYTREL blend P18-3097. Such
breathable composite materials are described in greater detail in PCT Application No.
WO 95/16746, published on June 22, 1995 in the name of E. 1. DuPont and
copending U.S. Patent Application Serial No. 08/744,487, filed on November 6,
1996 in the name of Curro. Other breathable backsheets including nonwoven webs
and apertured formed films are described in U.S. Pat. No. 5,571,096 issued to Dobrin
et al. on November 5, 1996. Each of these references is hereby incorporated by

reference herein.

The backsheet 26, or any portion thereof, may be elastically extensible in one
or more directions. In one embodiment, the backsheet 26 may comprise a structural
elastic-like film ("SELF") web. A structural elastic-like film web is an extensible
material that exhibits an elastic-like behavior in the direction of elongation without
the use of added elastic materials. The SELF web includes a strainable network
having at least two contiguous, distinct, and dissimilar regions. Preferably, of the
regions is configured so that it will exhibit resistive forces in response to an applied

axial elongation in a direction parallel to the predetermined axis before a substantial



hol der and the liner. (For exanple, the holder may conprise one or nore
| ayers of material to formthe outer cover of the article and the liner nay
conpri se an absorbent assenbly including a topsheet, a backsheet, and an

absorbent cqre, ln such cases, the holder. and/or the line tﬁe | ude a
fast eni ng e&é?‘r?r‘ﬁsgb\khi ch is used to hold the liner in pl acei’ r%gﬁ)é'%%t t he
time of use.) For unitary absorbent articles, the chassis 22 conpri.ses the .
mai n structure of the diaper with other fd%t ures added to formthe

conposite diap & WETdHE Sthefy t : ' adand
t he absor bent gé)?'E&ZGWrrayeott)e asseﬂbﬁglhﬁﬁggﬁggﬁg’f?&g? ﬁe&ﬂﬁﬁ?gﬁﬁ‘m‘”

confi gur at i ons, elpngatien. rAtdeast enscaf theegions haste) surfacezpathlengthcwhigleis srpatesthan| v in
U.S. Pat. No. 3 " . ' Part i ons..fok Di_snosabl e
Di aper” which ?tggﬁ‘g%ﬂ ?éﬂ%#ﬁ{edtnﬁﬂé?%g g%%%@x&%&)ﬁ/dl‘g,tﬁélg%?t&&;@ at. No.
5, 151, 092 i ssuewhileothBuadtériabis iBcant witdnsion&] candBidn. ThedregioB. exhihiting Mt lobge?21, 274
I ssued to Buell _opn Ju 22, . 3; and U.S. .Pat. No..5, 554.145 entitl ed
 Absor bent Art | BYBCPEFeRh nElies opf REmare datoriietpmsainic et Sevpnd el g

Ext ensi bl e Wi sf the othef fRegion!TRSELIS el exthibifsafletdt twb sighificantly (dFThat staghs 1996;
U S Pat. No. 5,569,234 entjitled "Di sposable Pull-On Pant" which, issued to

Buel | et al. onofcsontspliad rosistive Guee toyglongation alegg at teasime predetermingd axis wheg,
Scrap Method Fo f ' Ing&ti | ' d avbi ch
@b{@{aélu .t@g}] ‘*[-’)%‘%g rﬁ?ngﬁl?)o%élﬂ(i tgqu@é]nd@{aer REfe phédetenhified avk

i ssued to Nease € cenber 3, 1996; a .S. Patent Application
Serial No. 08/ 9Tk SELFewieh exhibits fisks tasistive foreasi tol the\appliedvelongatipp vatk thenal
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26 i s general | ythe keigepsurfacespatidéngtinto aitenier platié af applied eloaghtind wicesupos the :

gar ment facing §€i1]:‘ %r%g eﬁébi(t)sf seE:tt]n raegxgt%re opctés ?ooﬁl?theerelg\xAﬂgiaﬁp . hg\{gtglt %si%‘v%
forces to elongation are higher than the first resistive forces to elongation provided
by the first region. SELF webs suitable for the present invention are more completely
described in U.S. Patent No. 5,518,801 entitled Web Materials Exhibiting Elastic-
Like Behavior, which issued to Chappell, et, al. on May 21, 1996, which is
incorporated herein by reference. In alternate embodiments, the backsheet 26 may
comprise elastomeric films, foams, strands, or combinations of these or other suitable

materials with nonwovens or synthetic films.

The backsheet 26 may be joined to the topsheet 24, the absorbent core 28 or
anj' other element of the diaper 20 by any attachment means known in the art. For
example, the attachment means may include a uniform continuous layer of adhesive, a
patterned layer of adhesive, or an array of separate lines, spirals, or spots of adhesive.
One preferred attachment means comprises an open pattern network of filaments of
adhesive as disclosed in U.S. Patent 4,573,986 entitled "Dispossble Waste-
Containment Garment", which issued to Minetola et al. on March 4, 1986. Other
suitable attachment means include several lines of adhesive filaments which are
swirled into a spiral pattern, as is illustrated by the apparatus and methods shown in
U.S. Patent 3,911,173 issued 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



9 exudates absorbed and contained therein fromsoiling articles which may
contact the diaper 20, such as bedsheets and undergarments. In preferred
enbodi ments, the backsheet 26 is inpervious to liquids (e.g., urine) and
conpri ses a Whiom2$Phstic fil msuch as a thernoplastic fil mPpPeW/P 3

t hi ckness of about 0.012 mm (0.5 ml) to about 0.051 mMmm (2.0 mls).
Sui t abl e backsheet filnms include those mand¥ actured by Tredegar |ndustries

Inc. of Terre ..L.N an under t.he a s, X15306, X10962 and
1006, O her - arinen et SRoNeriieCh dpte I I6kE Raen, pE dhes ettt pt | 1 <
whi ch pernit vapgbofpdrte®IRtdde ty eeferehe. di AfIREvVA0 whith! Rave! bbén Fowde s bR
exudates from pass %gothrougaqfécggggﬁ)gksmet 26, Exenplary breat habl e
materials may i 8 & B, Fyller Grrmpany of St Rau), Mappesota and |
conposi te mater 'nﬂrﬁeta&@masia Lmnm@simw&mw?smea&m ot AIOfs ey
films such as manufact ured g M tsui Toatsu Co. Japan under

desi gnati on ESPGPRPIR® heatib rsireChands, oulirasopic b00¢s Bygands mechanjcal bmdsr the
designation E :
pol ymer bl end;(x?#e a(\’/tglgjl%@g]g?r om %Fopay %gﬁlg{'&oﬁ%hg&%{m%w under

t he nane HYTREL akd latosvnR &he2MO7. Such breat habl e. conposite materials are
described in greater detail in PCT Application No. WO 95/16746, published
on June 22, 1995 in the nanme of E. |. DuPont and copending U S. Patent

Application Serial Nfhe@siers 24 & preferdbidpsaitioded sdjirent the bddPSurfade Unef e of

Curro. Ot her breathabl e backsheets includi ng nonwoven webs and apert ured
formed films ar @bspsbent icpee2§ and may hﬂalpm%he"??"?ﬁﬂ/%% the backsheey 26chy any et

al . on November ﬁaclﬂx%%?meﬁ@‘iﬂ 9{5 @Sheetﬁétgﬁ@g&@c%n{eﬁtxﬂé‘{nﬁ%d%&ﬁ{eﬂgﬁﬁe@d by

reference herein or any portion thereo
el astical |y ext ewith riespect to meags for joirgmg:the backsheev2sto dther@imeatsmfahen@aner 20. he

structural ol acth P peliied cRbRtiiH & o Pl irieion b e it L ol B ¢
el astic-1ike belbaskshéet i26 dréjoinbidrdhetilyto edchaitherdmisome lovatidmauindtdre indirectlyf

added el astic materjals, The F web es .a strainabl.e network_ havi ng
ot Teast two. coRtingluaheriatherdpoalGrn by feesly v thegh b CthopnEmERs OF e

the regions is Qﬁuf,gl}mlred so that it will exhibit re5|st|v_.e forces in
response to an applied axial elongation in a direction parallel to the
predeterm ned axis before a substanti al

The topsheet 24 is preferably comb]iant, soft feeling, and non-irritating to the
wearer'’s skin. Further, at least a portion of the topsheet 24 is liquid pervious,
permitting liquids to readily penetrate through its thickness. A suitable topsheet 24
may be manufactured from a wide range of materials, such as porous foams;
reticulated foams; apertureﬂ plastic films; or woven or nonwoven webs of natural
fibers (e.g, wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene
fibers), or a combination of natural and synthetic fibers. If the absorbent assemblies
include fibers, the ﬁbers' may be spunbond, carded, wet-laid, meltblown,
hydroentangled, or otherwise processed as is known in the art. One suitable topsheet
24 comprising a web of staple length polypropylene fibers is manufactured by
Veratec, Inc., a Division of International Paper Company, of Walpole, Massachusetts
under the designation P-8.



10 portion of the other region develops significant resistive forces to the
applied elongation. At |east one of the regions has a surface-pathlength
which is greater than that of the other region as neasured substantially
parallel to_the predetermned axis while the material is in_an untensioned
condi ti on. *éﬁﬁﬁan exhi biting the | onger surface-pathl ef§t¥S?¥é#8des one
or nore deformations which extend beyond the plane of the other region. The.
SELF web exhibits at |east two significantzy di fferent stages of controlled

resistive force to eg@pBR! forfed GRR dopthedtE aR! dRBDHR"RAS ]eg’Fi i ﬁ%ﬂﬁs%e”

subj ected to an apPI ied elongation in a direction para tot

predet er m ned asntgled Thbsomtive \&tmctyres Jlavings Tapered deapiliaviest, fadicheissued tae _
appl i ed el ongat i i at g e ' fii.cieqt. to.cause a
substantial por ':IIB %HH%% %%igg%é@eggghg%ﬁg&ﬂ %hiégr %grﬁéﬁrﬁgé’%‘é&%aﬁ#p@ﬂ@% to.
enter the pl aneAbSorhglArticle Elaving X Stain Resistane Tppshedtt) ovlith issuad oo Mllady, e
second resistive forges., tq f h el.ongat,i . ihe.tot gl resistive rces
to el ongation a(ﬁle @ ?ﬁ’g’ ]?haf;?%%’h?% kg?&r 3&2‘??%@%‘%2&@%% t‘&%h -
o more compl oLeL v CBaer b L D B ot N e 2 %eb
are nore conpletely described in U.S. Patent No. : entitleg

Mat eri al s Exhi bh*-nﬁatEig’sﬂﬁj’%ﬁk@“ﬂ%aMW“mERW% Theeecimspsional ot |
al. on May 21, »R&% Wb CBxiiibiting) OSMRBIREE VisBleCishrfié afd CERMEEIKe

| -
al ternate enbodi nents, the backsheet 26 rrgi/ conprise elastoneric ?ﬁmrr%
f oans, strands, Irapressionh whichdsmeditotAluset @l on Raly 3Juilodd andnbliSerRasl Nowi t h

Che topsncet 245000k oMudByer Polymeris Fiubl'Istias i HERA of Y, ooty O 2
20 by any att ackuitshle topsheets I30caze nade tilh acanrdancéevithel). SnPhte Ndsh 4,609,518 and: nt
means may incl UQ,PEZE,GW ivulrch?cli\rglss%ggtté I&%Setla?.ygnr Sggter%jerx!efil\égﬁ aralld December 16,
1986, respectively, and both of which are incorporated herein by reference. Such
formed films are available from The Procter & Gamble Company of Cincinnati, Ohio
as "DRI-WEAVE" and from Tredegar Corporation of Terre Haute, Indiana as
"CLIFF-T." '

Preferably, the topsheet 24 is made of a hydrophobic material or is treated to
be hydrophobic in order to isolate the wearer's skin from liquids contained in the
absorbent core 28. If the topsheet 24 is made of a hydrophobic material, preferably
at least the upper surface of the fopshéet 24 is treated to be hydrophilic so that liquids
will transfer through the topsheet more rapidly. This diminishes the likelihood that
body exudates will flow off the topsheet 24 rather than being drawn through the
tnpsheet 24 and being absorbed by the absorbent core 28. The topsheet 24 can be
rendered hydrophilic by treating it with a surfactant or by incorporating a surfactant
into the topsheet. Suitable methods for tfeating 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. Pat. No. 4,988,344 entitled "Absorbent Articles
with Multiple Layer Absorbent Layers" issued to Reising, et al. on Jan. 29, 1991 and
U.S. Pat. No. 4,988,345 entitled "Absorbent Articles with Rapid Acquiring



patterned | ayer of_ adhesive, or an array of separate |lines, spirals, or
spots of adhesive. One preferred attachnent neans conprises an open pattern
network of filanents of adhesive as disclosed in U S. Patent 4,573,986
entitled "DWQ#P2IEIe Wast e- Contai nment Garnent”, which i sREEASI2MAet Ol a
et al. on March 4, 1986. Qther suitable attachnent neans include several

|l i nes of adhesive filanments which are swirBed into a spiral pattern as S

illustrated by | hods S. te 3,911, 1

i ssued to Spr aghgmr%gpeg%s&gi egg? ,“’"ﬁé’?ﬁ" %Wnléq;at%mor délgguspxgge d to
Zi ecker, et al.sone Sirdbleinethod? forlfiddipomting shrfactahfincthe topsheet can be found in

11 4, 842, 666 isflée%tto V\é eni £z on, June ﬁ; 19809. ach of these patents are

i ncor porated he % "@F’E??Bea gispation, Noo HIGH0. oy lﬁh%mb@é'ﬁ 1§ d9fcintthe be -

satisfactory armmﬁmwadmhldnﬁu&tt&ﬁaes@ a%ymeé &tated%?%
M nnesota and nmarketed as HL-1620 and HL-1358- XZP. ternative er%le

attachment meankereipy Altsmptively, thﬁe@?%rﬂﬂsmalpméyém%am web) qr;f&u ovhich 8o nds

dynam ¢ nechani S 0,
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The topsheet 24ste;sﬂ'pmeﬁrerp1bdlmpm$mcesnml/mohpplymgta hipdrojilabic ﬁeutthemetoélﬁe of

t he absorbent cgor may be i eto and/pr. to fhe eet 26
by any attachneﬁ??s}?gg%f SpeiARna P ly*eﬁrgﬁgﬂrp @ﬁ'ﬁ‘é’mpe %‘{){"&‘bﬁ Hwea 8e
descri bed abovea Mdrbpﬂobﬁﬂeﬁén tompaition, A deskibedi telbw. NEn hahkenibRdimer®, tGs ot her

elements of the dja g In one preferred enbodi ment of the present
i nvention, the ?rB%E"p élméhe % lagge; prowgh 3¢ allow the ipeairation QGPHW% each

ot her in sone |mgg];]&%n@mh@,jt%,gnmh,{tmgt%céOI ned together in other
| ocations by directly joining themto other elenents of the

Any portion of the topsheet 24 may be coated with a lotion as is known in the
art. Examples of suitable lotions include those described in U.S. Pat, Nos. 5,607,760
entitled "Disposable Absorbent Article Having A Lotioned Topsheet Containing an
Emollient and a Polyol Polyester Immobilizing Agent" which issued to Roe on March
4, 1997; U.S. Pat. No. 5,609,587 entitled "Diaper Having A Lotion Topsheet
Comprising A Liquid Polyol Polyester Emoﬂient And An Imrﬁobilizing Agent" which
issued to Roe on March 11, 1997; U.S. Pat. No. 5,635,191 entitled "Diaper Having -
A Lotioned Topsheet Containing A Polysiloxane Emollient” which issued to Roe et -
al. on June 3, 1997; and U.S. Pat. No. 5,643,588 entitled "Diaper Having A Lotioned
Topsheet" which issued to Roe et al. on July 1, 1997. The lotion may function alone
or in combination with another agent as the hydrophobizing treatment described
above. The topsheet may also include or be treated with antibacterial agents, some
examples of which are disclosed in PCT Publication No. WO 95/24173 entitled
"Absorbent Articles Containing Antibacterial Agents in the Topsheet For Odor
Control" which was published on September 14, 1995 in the name of Theresa
Johnson. Further, the topsheet 24, the backsheet 26 or any portion' of the topsheet or
backsheet may be embossed and/or matte finished to provide a more cloth like

appearance.



di aper 20. The topsheet 24 is preferably conpliant, soft feeling,
and non-irritating to the wearer's skin. Further, at least a portion of the
t opsheet 24 is liquid pervious, permtting liquids to readily penetrate

t hr ough its &F ngss. A suitabl e topsheet 24 may be manuf g ﬁ. gﬁgéggoma
wi'de range o materials, such as porous foans; reticul ated Toans; apertured

plastic filnms; or woven or nonwoven webs { natural fibers (e.g., wood or
cotton fibers) synthetic fibers (e.g., polyester or polypropylene fibers),

or a conbination of That absaibemNdorzy 28 hdy Gothpridersny hbisofteft alasepial evMich is
assenblies include fibers, the fibers may be spunbond, carded, wet-|aid,

mel t bl own, hy dr8sasrelknemapressigle, senfampblee noj-ispitating:to the W@eﬁﬁﬂ% ‘and capbley t
One suitabl e t ogsB&Rbin dgﬁm&nﬁﬂgﬂxmswﬁ&me ﬁﬂdadlfxé?deﬁﬁ% dReOPPeeNe

fibers is manufactured by Veratec, Inc a .Division of rnational Paper
Conpany, of V\alqbwrbmtm%mb@mmdumva&wgnmwfmm&ishapes (8-

12 Sui t o t

3,929, 135, ent ?‘Hngn(é"%sor%t[ | V/etrgt ?sgﬂiﬁﬁg\% ng g'g&ejr"{eg %ang’qsgér ?medsgo

whi ch issued twaﬁbtymfdxqmdeabs@aﬁmh&nal&&pmﬁ%ﬁli uséd I difpoiabld\diapets @tliotRett
entitled "Disposable Absorbent Article apn Resi.gtal sheet "
whi ch i ssued to’iﬁﬂﬁ’ ? QT $ia 9%368 E“"t') e‘@!ﬁ&eﬁe‘gﬁ’z‘%
entitled "Resilgpgaf. Iﬁmbles df&hh&xhﬁtbblélabam‘o‘mbeﬁatéﬂalraeuﬁrua%i @ Scellulode! ch

i ssued to Radel, et al._ on August 1982; U. S. Pat, 463, 045 entltled

" Macr oscopi cal IW%MEHNVWM@%W %@W%“@Gﬁ%l@?qﬁfd
Non- G ossy Vi si Qb&-inkéd dORiIGHIIfErE Eisld, Kl titshe wraps and tissue laminates;

absorbent foams; absorbent sponges; superabsorbent polymers; absorbent gelling

‘materials; or any other known absorbent material or combinations of materials.

The configuration and construction of the absorbent core 28 may also be
varied (e.g., the absorbent core(s) or other absorbent structure(s) may have varying
caliper zones, a hydrophilic gradient, a superabsorbent gradient, or lowér average

" density and Jower average basis weight acquisition zones; or may comprise one or
more layers or structures). However, the total absorbent capacity of the absorbent
core 28 should be compatible with.the design loading and the intended use of the
diaper 20.

Exemplary absorbent structures for use as the absorbent assemblies 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. 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; U.S. Patent 4,888,231 entitled "Absorbent Core Having A Dusting
Layer" issued to Angstadt on December 19, 1989; U.S. Pat. No. 5,137,537 entitled
“Absorbent Structure Containing Individualized, Polycarboxylic Acid Crosslinked
Wood Pulp Cellulose Fibers" which issued to Herron et al. on August 11, 1992; U.S.



| npression”, which issued to Ahr, et al. on July 31, 1984; and U S. Pat.
No. 5,006,394 "Multilayer Polyneric Filnl issued to Baird on April 9, 1991.
Ot her suitable topsheets 30 are nade in accordance with U.S. Pat. Nos.
4,609, 518 aWmO® 926299 643 which issued to Curro et al. on SeRCaMHHa§24298 1086
and Decenber 16, 1986, respectively, and both of which are incorporated
herein by reference. Such forned filns ardSavailable from The ‘Procter &

Ganbl e Conpany ,of Cincj ti .. ONiQeas l.- WEAVE" .and fr.qm Tredegar. :
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The diaper 20 may also comprise at least one elastic waist feature 34 that
helps to provide improved fit and containment. The elastic waist feature 34 is
generally intended to elastically- expand and contract to dynamically fit ihe wearer's
waist. The elastic waist feature 34 preferably. extends at least longitudinally outwardly
from at least one waist edge 62 of the absorbent core 28 and generally forms at least
a portion of the end edge 52 of the diaper 20. Disposable diapers are often
constructed so as to have two elastic waist features, one positioned in the first waist
region 36 and one positioned in the second waist region 38, Further, while the elastic
waist feature 34 or any of its constituent elements may comprise one or more
separate elements affixed to the diaper 20, the elastic waist feature 34 may be
constructed as an extension of other elements of the diaper 20, such as the backsheet
26, the topsheet 24, or both the backsheet 26 and the topsheet 24.

The elastic waist feature 34 may be constructed in a number of different
configurations including those described in U.S. Pat. No. 4,515,595 issued to Kievit
et al. on May 7, 1985; U.S. Pat. No. 4,710,189 issued to Lash on December 1, 1987,
U.S. Pat. No. 5, 151,092 issued to Buell on September 9, 1992; and U.S. Pat. No.
5,221,274 issued to Buell on June 22, 1993. Other suitable waist configurations may



Absorbent Cores" issued to Reising on Jan. 29, 1991. A nore detailed
di scussi on of sone suitable nethods for incorporating surfactant in the
topsheet can be found in U S. Statutory Invention Registration No. H1670,

publ i shed o , 1997 in the nanes of Aziz et al. Each Eﬁﬁl
ref erences i%gd%el%lse y incorporated by reference herein. Altg?:trl\‘{al{sl ve?gys, t he

topsheet 24 may include an apertured web q% fil mwhich is hydrophobic. This.
may be acconplished elimnating the hydropﬁi lizing treatnment step fromthe

producti on procpgkdenistap BaRirds sich as thosE SaBUEGn 1S FHall N, 5261388 idsaas heet
24, such as a pol ytetraflouroethyl ene conpound |i ke SCOTCHGUARD or a

hydr ophobi ¢ | ot taoRobkestspm en dursi2S, 4891 jandcWiS Rat- Bl 4,816,025 issead torfissemancen s, it
i's preferred thm&%,ﬁgﬁ.tﬂn%tﬂeﬂo@é gﬁnmwg&uh%egue%&%&%mﬁ%on of

aqueous fluids it ke urine wthout signitficant resistance.

portion of the tefgsericect 24 may be coated with a lotion as is known in the
art. Exanples of suitable lotions include those described in U S. Pat. Nos.
5,607,760 entitled "D sposabl e Absorbent Article Having A Lotioned Topsheet

Cont ai ni ng an Enol | i Find diapes 20 nidy|ajsol indRadeyechastening syaretn 40. ZTiofadteding Systedd Ch
I ssued to Roe on March.4, 1997: U 'S. Pat. ,No,_ 5,609,6 587 entitled_"Di aper
Havi ng A Lot i on¥9Brsiatehly meigtamsit L#‘@t W’i‘ifaﬂ%%md;ﬁg? sqgﬁﬂlﬂ_%‘fte‘?g‘ﬂ‘raw'fé‘ﬁt And

An | mobi | i zi ngovigiaping vtifighratiotsadd tb BrovidR 1R6ralehisidhs Afout # cfrcuiferencEat - NO.
5,635,191 entitled "D aper Having A Lotioned Topsheet Containing A -
Pol ysi | oxane Enthel diaper 20,40 bpld; the digper 20ree the weprer.onThpyfasteping sysem 4hd

U S Pat. No. 5 é&?ﬂb‘ﬁﬁ&nﬁiﬁsé‘é ﬁéjtfﬂ;ﬂ n%r ' If‘fﬂ. Wik [ . i ch
i ssued to Roe e? al. “on July t& 59 g kll‘gt?ﬁdlﬁ&go may '?‘%%{’%ﬁ%h%ﬁ‘%“ r.in
conbi nati on wi t anyantheh cknowy efasteniag trheané \ade @eherillyz accgptableat Seme ekemplarped
above. The topsheet. ma | so i nclude. o r | t h.antj-bacteri al
agents, sone exgﬁ%ng% %ﬁtgﬁlfrgh&szftc’ée‘gfns@réé?@&"fg’txﬁgﬁ%ﬁﬁ?t@atﬁgﬁ%ﬁf%
95/ 24173 ent i t | SybténfBsraDilpusiblé\Didpes” dssuedtt Budli siONSVEnben £9,e197a) UAY Patet | N
t he Topsheet Fo ntrol ", which S publ i shed on Septenmher 14, 1995 in
the name of Theﬁé?foﬁé&?ﬁ%ﬁﬁFMW%ﬂ@Bt E%ﬁé‘éﬁ"?@,“ of Al ML HelB726 or
any portion of (i} Haiae ABAE 895 ehitfcld SMGosdRYDRBerMRARSAA IApRvEd FaRibdify
finished to provide a nore cloth |ike_ appearance.
Device" issued to Scripps on July 11, 1989; U.S. Patent 4,894,060 entitied
"Disposable Diaper With Improved Hook Fastener Portion" issued to Nestegard on
January 16, 1990; U.S. Patent 4,946,527 entitled "Pressure-Sensitive Adhesive
Fastener And Method of Making Same" issued to Battrell on August 7, 1990; and the
herein before referenced U.S. Pat. No. 5,151,092 issued to Buell on September 9,
1992; and U.S. Pat. No. 5,221,274 issued to Buell on June 22, 1993. The fastening
system may also provide a means for holding the article in a disposal configuration as
disclosed in U.S. Pat. No. 4,963,140 issued to Robertson et al. on October 16, 1990.

Each of these patents is incorporated herein by reference. In alternative

embodiments, opposing sides of the garment may be seamed or welded to form a
pant. This allows the article to be used as a pull-on type diaper, such as a training
pant.

The diaper 20 may also comprise side panels 30. The side panels 30 may be
elastic or extensible to provide a more comfortable and contouring fit by initially
conformably fitting the diaper 20 to the wearer and sustaining this fit throughout the



14 The absorbent core 28 may conprise any absorbent material which
is generally conpressible, confornmable, non-irritating to the wearer's
skin, and capabl e of absorbing and retaining |iquids such as urine and

ot her cert aiwoba$p9lexudat es. The absorbent core 28 nay be receaissstazeed in a
wi de variety of sizes and shapes (e.g., rectangul ar, hourglass, "T"-shaped,
asymmetric, etc.) and nay conprise a-wde wariety of |iquid-absorbent

mat eri al s comonl yo?\;ed ial di sposabl e di apers and ot her absorbent articles

such as commi nuti@ ohBiser Vel past Wihee the diapge 28 /has peenlppded with exaidates sinees the t
Exanpl es of ot hghstigizd &8t PaithS0 RERY LGS & the i é%fcf%/:ﬁ}sltﬁt? A Lhtfa02C

waddi ng; neltblown polyners, including coform chem ca

nodi fi ed or crofhe Fife pauplc 39 mayoalsa pravider more: éffective, applicationi ofythe idisper 20w aps
and tissue |am ; f , - Sa.«SUREr absor.bent
pol ymers; absor bent geé’?'f)?ﬁ%p%{’ egré?ﬁaiggj?e g@%%@ﬁ%ﬁ%@v&“ﬁ%@ﬁﬁ%ﬁ@h" -
mat eri al or conduringtapplicatiar, theadigper 20 sill "self-adjust" dilfivg weanf | gur ati on and -
construction of the absorbent core- 28 nay al so be varied (e.g., the
absorbent core(s) or other absorbent structure(s) may have varying cali per

zones, a hydrophi | i cwiiléthe ditiper 20 6£1he pAdasr iRRMiorpréféraBl has Yhe didd/fahels 36T 20€
density and | ower ave[a&(; basi s wei ght acquisition zonés; or nmay conprise

one or nore | ay@rosgd insthe seeqndesist fogine\AS; ,the_cdiepqrcaoamaaa_bg@médﬁi?/widpaidcty of
the absorbent Cpingis38 anpodith B2 ma'thid kich 38 dein bbih HEfted alsPASHORGs AR ¢ NE
P -~ Exenplary absor be

i nt ended use of the dia er 20. nt structures for
use as the absothpseqond yeistiegians38r Fhelside paiels 30 may/Be coustranted 4n SdyOsuitalie

O 4 BB RO o R e b BB s
: Patent 4,857,067, entitled "Disposable Diaper Having Shirred Ears” issued to Wood,
et al. on August 15, 1989; U.S. Patent 4,381,781 issued to Sciaraffa, et al. on May 3,
1983; U.S. Patent 4,938,753 issued to Van Gompel, et al. on July 3, 1990; the herein
before referenced U.S. Pat. No. 5,151,092 issued to Buell on September 9, 1992; and
U.S. Pat. No. 5, 221,274 issued to Buell on June 22, 1993; U.S. Patent No.
5,669,897 issued to LaVon, et al. on September 23, 1997 entitled "Absorbent
Articles Providing Sustained Dynamic Fit"; U.S. Patent Appiication Serial No.
08/155,048 entitled "Absorbent Article With Multi-Directional Extensible Side
Panels” filed November 19, 1993 in the names of Robles, et al.; each of which is

incorporated herein by reference.

The diaper 20 preferably further includes leg cuffs 32 which provide improved
containment of liquids and other bodjr exudates. Leg cuffs may also be referred to as
leg bands, side flaps, barrier cuffs, or elastic cuffs. U.S. Patent 3,860,003 describes a
disposable diaper which provides a contractible leg opening having a side flap and
one or more elastic members to provide an elasticized leg cuff (a gasketing cuff).
U.S. Patent Nos. 4,808,178 and 4,909,803 issued to Aziz et al. on February 28, 1989
and March 20, 1990, respectively, describe disposable diapers having "stand-up”
elasticized flaps (barrier cuffs) which improve the containment of the leg regions.
U.S. Pat. Nos. 4,695,278 and 4,795,454 issued to Lawson on September 22, 1987



"Absorbent Articles Wth Dual -Layered Cores" issued to Wisman et al. on
June 16, 1987; US. Patent 4,834,735, entitled "H gh Density Absorbent
Menbers Having Lower Density and Lower Basis Wight Acquisition Zones"

i ssued to Wﬁt al. on May 30, 1989; U S. Patent 4, 8882 %?é % tled
re i ' er

" Absor bent ving A Dusting Layer" issued to Angstadt on

1989; U S. Pat. No. 5,137,537 entitled "Abgorbent Structure Containing

I ndi vi dual i zed, Pol ycar boxyl ic Acid Crosslinked Wod Pul p Cel l'ul ose Fibers"
whi ch i ssued t oaldetor Draged oalJanuary Augas,treiphcmﬂewaeschbédnsposable diapers having

15 Patent 5, 147,345 ntl Ied ) H| Efficienc or.bent Artlcles For
| ncont i nence I\/aﬂ'éé&“&ﬂ ‘?‘3{.} g‘f‘"‘éjA%gn I some prpbodiments, itguay. |, S,

Pat. No. 5,342, Béwwtdmtéﬂms@ﬂﬁaa{ &b@ﬁnﬂﬂiduﬁ%%sﬁ%n&éﬂ%b@escos'ty
Fecal Material" issued to Roe on August 30 1994; U.S . No. 5, 260, 345

entitled "Absorbent Foam Materials For Aqueous Body Fluids and Absorbent-

Articles Containing enber
9, 1993; U. S. Pat. ﬁﬂﬁ&l‘l}@%@é @Eént | t?ﬁ{%&'% W@% x%orb%oam
Mat eri al s For Aepuiam!mumgiyaﬂ, lspatsrsAviﬂcH?promdeswow&for waste, bgrriganiot limBimg el t O
Dyer et al. 9 U S. Pat 222 entitl ed '
" Absor bent FoanF@g%'H&E §f§’aﬁ%;‘ ﬁﬁtfg%ges cﬁmme%ﬁﬂre qﬁdwﬁiﬁ* ﬁcePH"é‘rcﬁﬁﬁamPhase
Enul si ons Havi neaste mytédalyrdepédited i ehe(libpeRadndahe hk@sdtmﬂytcemmsﬁdhﬁ Bhevect! al .
oference. | Examplaof BopkeAnO Apecrah og pein b ERePO odtct W desDhe BIS |
wai st feature 314atbﬁtas shemesﬁdéd%OKbéi@t mqwg,d 78 11596 Nt " Biapdrtdving! NE

elastic waist feature 34 i S 8eneral ly intend to el asticall % expand "and
contract to dynEwpudye §pacer’; Ve Ratent 8,171,236 issued to Dreier et al on

1992, entitled "Disposable Absorbent Article Having Core Spacers"; U.S. Patent
5,397,318 issued to Dreier on March 14, 1995, entitled "Absorbent Article Having A
Pocket Cuff"; U.S. Patent 5,54_0,671 issued to Dreier on July 30, 1996, entitled
"Absorbent Article Having' A Pocket Cuff With An Apex"; and PCT Application WO
93/25172 published December 3, 1993, entitled "Spacers For Use In Hygienic
Absorbent Articles And Disposable Absorbent Articles Having Such Spacer"; and |
U.S. Patent 5,306,266, entitled "Flexible Spacers For 'Use In'Disposable Absorbent
Articles", issued to Freeland on April 26, 1994. Examples of compartments or voids
are disclosed in U.S. Patent 4,968,312, entitled "Disposable Fecal Compartmenting
Diaper”, issued to Khan on November 6, 1990; U.S. Patent 4,990,147, entitled
"Absorbent Article With Elastic Liner For Waste Material Isolation", issued to
Freeland on February 5, 1991; U.S. Patent 5,62,840, entitled "Disposable Diapers”,
issued to Holt et al on November 5, 1991; and U.S. Patent 5,269,755 entitled
"Trisection Topsheets For Disposable Absorbent Articles And Disposable Absorbent
Articles Having Such Trisection Topsheets", issued to Freeland et al on December
14, 1993. Examples of suitable transverse barriers are described in U.S. Pat. No.
5,554,142 entitled "Absorbent Article Having Multiple Effective Height Transverse
Partition" issued September 10, 1996 in the name of Dreier et al.; PCT Patent WO
94/14395 entitled "Absorbent Article Having An Upstanding Transverse Partition”
published July 7, 1994 in the name of Freeland, et al.; and U.S. 5,653,703 Absorbent

ecember 13,



wai st. The el.astic.waist feature 34 preferably extends at |east
longitudinally outwardly fromat | east one wai st edge 62 of the absorbent
core 28 and generally forns at |east a portion of the end edge 52 of the

di aper 20. Qﬁ?ﬁ%ﬁ‘e di apers are often constructed so as t

el astic wai st features, one positioned in the first waist region 36 and one
positioned in the second waist region 38. I*‘ﬁrther, whil e the elastic waist

feature 34 or amigk H&ﬁgﬁgg&% Usaindﬁlge'ggaﬂ&v%rsg%rﬁﬁm{”iésﬁ&i aug. S’ %%B?re ?03 4 |

separate el enents affixe he di aper ,.the elastic wal st~ f¢€a

may ‘be const r uctRes, gbalanAlkof thesabome-citedorefesences anadhereby diicorprrated bp aefe2fice such
as the backsheety 28 the topsheet 24, or both the backsheet 26 and the _
topsheet 24. " The elastic waist feature 34 may be constructed in a

nunber of different configurations including those described in U S. Pat.

No. 4,515,595 issueq tq.Kievit et al. on Mgy 7, .1985;° U S. Pat._No.
4,710, 189 i ssued 1 oqﬂégﬂglﬁ'h\tqﬂ{:’@rﬂ;ﬁe of,d?el@m% perksts gsd;barrgss, describeg; almye,

i ssued to Buel | efiboSifeh@ITBE thed preb&fl 2invéhitidn LpréferadBB! inclide # wiidfe maflademaped t O
Buel | on June 22, 1993. O her, suitable waist confi guratl-ons may

16 i ncl ude wai stelesnt 20, capable, of effectivebe cande gepepting, stesing  ppd/or
5,026, 3541550 bVl T ARy, B e P el e Bl 025

i ssued to Foreman on March 28, 1989.° A ve nmentl oned teferences
are i ncor por at edanagesent eloment 130 carcbs located anywherElim thei asticle, itudingthe crotch

include a fasteplog, SY VRl dist fbfon] 3715y B a5%852H with or be included in any
structure or element such as the core 28, a leg cuff, etc. In preferred embodiments,
the waste management element 120 is located in the region of the article that is near
the wearer's perianal region when worn. This helps ensure that any waste discharged

is deposited on or near the waste management element 120,

As used herein, the term "viscous fluid bodily waste" or "VFBW" generally
refers to any waste discarded from the body which has a viscosity of greater than
about 10 cP and less than about 2. x 10° cP at a shear rate of one 1/sec, (at about 35
degrees C), more particularly between about 103 cP and 105 cP at a one 1/sec shear
rate, in a controlled stress rheometry test using parallel plates on a controlled stress
rheometer. (For reference, water is at 1.0 cP at 20 degrees C and Jif Creamy pdmut
butter (available from the Procter & Gamble Co., Cinti., OH) is approximately 4 X
10° cP at 25 degrees C at this same shear rate). The method for determining
viscosity, as used herein, is described in detail in the Test Method section below.

As used herein, the term "accept” or "acceptance” refers to the penetration of a
structure by materials deposited thereon. Specifically, the term accept refers to the
penetration of a structure by a fluid when subjected to the conditions set forth in the
Acceptance Under Pressure Test, described in the Test Methods Section.
Penetration is defined by the passage of materials through the surface of the structure
upon which the material was deposited. Penetration of nonuniform structures can be



40 preferably maintains the first waist region 36 and the second wai st
region 38 in an overl apping configuration so as to provide lateral tensions
about the circunference of the diaper 20 to hold the diaper 20 on the
wearer. The ¢@edfRdNg system 40 preferably conprises tape tpahiissipligsr hook
and | oop fastening conmponents, although any other known fastening neans. are
general |y acceptable. Sonme exenplary fastgning systens are disclosed in

U S. Patent 3,848,594 entitled "Tape Fastening System for Di sposable

Di aper™” issued definitias the passigevafrimateridl thrbfghly plhedefiing @ sufaceluptndvitolh
entitled "Absorbent Article" issugd to Hrots t al. on May 5, 1987, U S. -
Pat ent 4, 846, g1%hecmpicitloas (deppiled ), Acpentance a&&'nﬁ""?ﬁﬁ’q r CAFERPIADERT dhi ng
Devi ce" issued ingasiieliasitfie fifloutt\of mhferial 30 pedetrates Eﬁtsﬁﬂice_ﬂot{iﬁéstﬂﬁﬂnﬁ@u tled
"Di sposabl e Diaper Wth Inproved Hook Fastener Portion" issued to stegard
" on January 16, Yubaea peranitpwerk done, YWerks iyanenergy teun raferring ta the 8pplication, e

Adhesi ve Fasten . i e - : . ust.
7, 1990; and th‘Zf%@g%%@??;@ﬁ??gﬁcﬁgﬁgé%%ﬁﬁ!'ﬁéf‘%‘f%‘g@ Issued to
Buel | on Sept enjssouy fluiddodily wastes reguirdless endrgy 1, e ekp@idéd persuniimass oBtle | on

June 22, 1993. [ ' tem al.so_provide, a means for, hol di ng
the article in ‘;;&?Pgsgysdﬁud?gn g‘ﬁ“&fﬁqg‘ﬁ%éﬁedf'g‘tﬁ%ﬁ%'ed*‘} Altqfpative petforggnce
4,963, 140 i ssuephmmadgdﬁ!cﬁbingell;e pdnetfritfbn@ffackﬁﬁétuﬂeﬂTymis Eﬁﬁ&pﬁ@&;gt hese
patents is incorporate er ei reference.  In alternative enpodi hents,
opposi ng si des %ﬁshﬁfé'"g%m p%%}“ﬁ@”s’@&ﬁ%@ e PeRefraten ?@‘ #mcmrggmrﬂmd Thi s
allows the art Igrdrqnﬁt%&ep&sﬁst S5pcwdt WhenOiibledte® 6!t Ednditions Ret¥ortf i kRl NI NY

pant . he di aper 20 may al so conprise side panels 30. The side
panel s 30 may bRecepiygtyjUndsr Pressuss testy describednindhe Test Methads section.oReeeptivityand

contouring fit ByadNrelsitd, Yor® WAEQURM Y Tehdirdlf ol e UrRR of mbelridi "fhatC"
and sustaining this fit throughodt the _
penetrates the surface of the structure per unit area per unit of power. "Power" is a _

term referring to amount of work done as a function of time (i.e., the rate at which

work is done).

In preferred embodiments, the absorbent article of the present invention
should include a waste management element 120 having an Aéceptance Under
Pressure of greater than about 0.5 g of viscous fluid bodily waste per square inch of -

the waste managemenf element 120 per mJ (milliJoule) energy input. More
preferably, the waste management element 120 should have an Acceptance Under
Pressure of greater than about 0.6 g/in%/mJ of viscous fluid bodily waste. Even more
. preferably, the waste management element 120 should have an Acceptance Under
Pressure of greater than about 0.8 g/in?/mJ, and most preferably greater than about
1.0 g/in*/m] of viscous fluid bodily waste. Generally, Acceptance Under Pressure
values between at least about 0.6 g/in?/mJ and about 10.0 g/in*/mJ, and between
about 0.8 g/in¥/mJ and about 10.0 gfin%/mJ have been found to be acceptable.
Alternatively, the waste acceptance element 120 should have a Receptivity Under
Pressure of at least about 1.5 grams of viscous fluid bodily waste per square inch of
the waste management element 120 per milliWatt (mW) of power, more preferably

greater than about 3.0 gfin2/mW, even more preferably greater than about 5.0



17 tinme of wear well past when the diaper 20 has been | oaded wi th exudates
since the elasticized side panels 30 allow the sides of the diaper 20 to
expand and contract. The side panels 30 may al so provide nore effective
appl i cation WO pRRIL aper 20 because even if the diaper pul PET/B$824298

el asticized si de panel 30 farther than the ot her during application, the
di aper 20 wll "self-adjust” during wear. Wi | e the di aper 20 of

the present inv p e e PO he
second wai st ;?\L : ;'{%%tei’%?ape’?agiﬁttg th%%da%sﬁfg@?h 5&9 é@eﬁgﬁe% 30
di sposed in the Receptivitydingder Pegs'umnsaﬁetweem aboh0 15 dndes5d.0 gﬁh2lum 2hd hRgiten 36
and the second ISt r io he e o] structed I n
any suitable co%}‘ggg a%ﬁ Sb ﬁfg’@i}i’be‘&r s%"'ﬁg@?"é’é‘ﬁ

panel s are di scigggfivip Uhtﬁr Preésoit! pdramheterd felate O irftbRated Qraa&S%h&cﬁ Deaper |
Havi ng Shirred Ears" issued to V‘bod et al. on Aug ust 15, 1989; U S. Patent

4,381, 781 i ssuedreferablyiexaipated;as they afle intsnderifyr wse is, ifjtl, arfigle intendsd Garg, 753
i ssued to Van | E{fﬁgﬁnced
U S Pat. %"6‘192 |§éﬁ= ﬁ%ﬂé'@énﬁouén?%@lag%% {h%cQngéé?x anc] .S, Pat.
No. 5, 221, 274 |tb$am¢let sholdebe confighredea® they W@dd be. dirinRatormtl die. wherb @2, 897
I ssued to LaVon et al er 23, 1997 .entitle or hent I cl es
Provi di ng Sust ai"Mf&H" fg’?fﬁrﬂr} t?'f—‘f) ormance fs, madls: mq%fg%#jgﬁcf’ "l\.éﬂ'h

08/ 155, 048 entltnkalﬁbd ﬁbﬂetrehﬁiﬂhgéxdce;ﬁhﬁ:e\Mﬁd%r Phdséure perférfiiahéis lindhideg S tHel €
Si de Panel s" hr% 54' goer 19, 1993 in the names of Robles, et al.; each
of which is inc B‘J\IX g helw- ref erence. The di aper 20
preferably further includes |leg cuffs 32 which provide inproved contai nnment

of liquids and ot her body exudates. Leg cuffs may also be referred to as
| eg bands, side fl| agEtheidseentance Mﬂsl’rwnre@eafgmmwm lovwy) nre peprie must be

3, 860, 003 desc“d%ﬁég% ﬁo?é’&%ﬁ E%lﬂltélﬁfe @ﬁs‘%‘(ﬁé’ﬁ? ﬁsﬁ&’?tboﬁi&w& to €9

openi ng having a I c ne oV de can

el asticized | eg penﬂtfate(taeg\asthmanagemenf él)‘.medﬂ 120. H&bémhnﬁﬂm&ntbhc&%tﬂe?&emd
9 and March 20, . 1990,

4,909, 803 d t '
respect i ve: isugégﬂﬁ’@é‘l’ t&’g M“so{%‘gé?‘@{yrmﬂeﬂat P Ayiste Jppnagsmeof plemsnt
flaps (barrier qnbissunumlanh varigy fEoe welkr EPWeareNifid Weasihg Clide toodedring icpéls.

If the Receptivity Under Pressure is too low, more power is required (i.e., a given
amount of energy input is required over a longer period of time) to cause viscous
fluid bodily waste to penetrate the waste management element 120. This is important
because many sources of energy in actual usage conditions are of short duration (e.g.,
wearer movements). Further, the properties of the viscous fluid bodily waste vary
considerably between different wearers. Therefore, the absolute amount of viscous
fluid bodily waste that will penetrate a structure having a high viscous fluid bodily
waste penetration per unit work or per unit power will be greater than the amount
that will penetrate a structure having a lower acceptance. High acceptance or
receptivity values are also important to the overall performance of an absorbent
article because only the portion of a viscous fluid bodily waste discharge that is

accepted can be stored and immobilized.

Once viscous fluid bodily waste has penetrated the waste management

element 120, it is desirable to store or hold the waste away from the wearer during



U.S. Pat. Nos. 4,695, 278 and 4, 795,454 issued to Lawson on Septenber 22,
1987 _ 18 and to Dragoo on
January 3, 1989, respectively, describe disposabl e diapers having dual

cuffs, inclydi sketing cuffs and barrier cuffs. In so inents, it
may be desiﬁgbﬁgsgg treat all or a portion of the |leg cuf?gcﬁﬁpﬁaé otion,
as descri bed above. Enbodi nent s the present invention nay also .
i ncl ude pockets for receiving and contai ni"ng waste, spacers which provide

~voids for wast ethe PahdindF 6f the fwehsinQl dyclRtink Rfay RYARE barBfivetafatifig tHe chivisin
article, conmpartnments or voids which accept and contain waste naterl a% S

deposited in theroessk s used horeip,fhe terme'stors” rafess te dhephysica! separation of praterial |
Exanpl es of poc ' ; - ri be
T U'S. patent Brtuaife 3856 o (0 bollifichi siRcO bRl s A6 fufific’ ' °
"Di aper Havi ng deppsitediivthe japerds not imn@diatehytin nontast with of 86cessitletothe weddeds er et

al on Decenber | ' DS ke Absorhent, Article.Hayi.ng Core
Spacers"; U.S. %ﬁeé@%"&%@%@%&?%%&d%%%% & @F”B{?Hl\’ﬁ&l&a'ﬁ%m fggxoaYenglg '
entit Ided " Absorkefhin thb'lts'trﬂ%bgrelimvgﬂﬁt Ar&@ifigéas@gibd‘n'b'ed id the 'RaﬁmléﬂloE,Sidﬁbrﬁ”

I ssyed to Dreier_ on , , .entitled "Absorhent Arficle -Having A
Pocket Cuff W tFlo%h iﬁg@?s,mraaéa Paissie capacty s pp 8%29&1&5 B AP Of
Decenber 3, 199scoféMinilllbedily Wi hab cdne stéiéd hWa &h%ﬂmcémgémﬁttarérsf cles
And Di sposabl e Absorbent Articles Having Such Spacer"”; and U.S. Patent

J n -
5, 306, 266, ent i the stuctyreayill besedysed o Adequate starage prpapitpHis sasential Ap seduse the

Articles", iss . | Q(@ "R . nts
or voids are di sc?%gletgaﬁ&%g%. Batgg‘%%bﬁ?@%@gﬁ?atent [ t%cggs ﬁ\Eﬂdggogangs‘e?Fecal
Conpart ment i ng Weicayse visgousSlpiddmdily wikdta thab hasiteeresttred isdess 1itel9 to bk Srailibié et

4,990,147, enti tthl: g(ojdy-facing surface of the structure for leakage and migration within the article.

In preferred embodiments of the present invention the absorbent article
should include a waste management element 120 having a Storage Under Pressure
value greater than about 0.70 grams per square inch (g/in?) of the waste management
element 120 of viscous fluid bodily waste. More preferably, the waste management
element 120 should have a Storage Under Pressure vé,lue greater than about 0.80
g/in? of viscous fluid bodily waste. Even more preferably, the waste management
element 120 should have a Storage Under Pressure value greater than about 1.0 gfin?
of viscous fluid bodily waste, and most preferably greater than about 1.2 gfin® of
viscous fluid bodily waste. Generally, Storage Under Pressure values between at
least about 0.8 gfin* and about 10.0 gfin?, and between about 1.0 g/in? and about
10.0 g/in2 have been found to be acceptable. (These preferred Storage Under
Pressure parameters relate to integrated articles which are preferably evaluated as
they are intended for use. Accordingly, all of the components or layers of the article
should be configured as they would be during normal use when the measurement of
‘their performance is made. A more detailed description of the method for
determining Storage Under Pressure performance is included in the Test Methods

section, below.)



"Absorbent Article Wth Elastic Liner For Waste Material |solation", issued
to Freeland on February 5, 1991; U S. Patent 5,62,840, entitled "D sposable
D apers”,.issued to Holt et al on Novenber 5, 1991; and U S. Patent

5, 269, 755 erwO®®925391' Tri secti on Topsheets For Di sposabl e AbsRECRAS824288 i c| es

And Di sposabl e Absorbent Articles Having Such Trisection Topsheets", issued
to Freeland et al on Decenber 14, 1993. Ex@3mpl es of suitable transveérse

b el v gt 1 e St b s B e e g
Sept enber 10, 18@Gplivit} WhdEAFRstike Pafinier®in that it acxmme MRS/ JeABe5

entitled "Absor bent Article Having An Upstandi ng Transverse Partition” _
publ i shed Jul'y fuantioof Yispous, Buid bedily, aste that £ap| be imbibgd within the stgctuge %s 703

Absor bent t 1,.C.
asis under a wen applied press coeﬂtaac rec% vi%ad?
Havi ng Angul ar. PJ stancP ng Irans ersep artqtl"cl)rn I sstue Nl % 0 Roe,

et al. Al of t bﬁueahnmdelsalmeamrc of the amount Qfmténat mtbjbedmonnqhwbh)enue Byount

ref erence herein ifihon to or of the .wvojd ckets
and barriers, dggg?eir%gméb e%ggn%%d’r}rpé)m§ %t §%’H?°"| ﬂx’e*?t f"&??p 8’°
preferably incl ueeral twﬁémﬁhgwﬁreelmm:‘ghm ofiflierlumbers iefof ealue bel v

and efficiently, accept Iorln nd/or | mohi |1 zing viscous fluid hodily
wast e, such as P‘?ﬁiﬁ?‘? g?"‘gwa%h g‘ﬁ&‘r‘f&b@ﬁ’@f‘&“@\"@%ﬁ‘“’fﬁ can

be | ocated anywiRfdvetall petfomiinké 6f £gi vemﬁhiediregm%&tmas&ﬁgg Fﬁ tyFaher

wai st region, or may be associ at ed W th-or be included in any ructure or
el ement such asWGMHQBbe@“Yb@lzedﬂfﬂhemfFfW“isﬂéﬁP‘éﬁ“r éhpmtonmbahes t he

b nanagenen{haglm; dbfhd-&%; vvorn h| soﬁ(g{%%@a&Mha b

is near the wearer's pertanal regi s ensure any
wast e di schar gestructure may be high (i.e., energy reqmred to penetrate is low), but the storage

capacity may be very low, reducing the overall efficiency of the structure. Therefore,
it is important to provide structures which have both an adequate viscous fluid bodily
waste capacity and which require a minimum of energy input (work) or power to fill
the available capacity. Figure 11 is a graphical representation of the relationship
bétween Acceptance and Storage Under Pressure values of several structures which
are described in the Examples below.

Viscous fluid bodily waste that is accepted by, or penetrates, the absorbent
article is preferably also retained in the diaper away from the wearer. One preferred
way to retain bodily waste, especially viscous fluid bodily waste, is to immobilize the
waste in a location away from the wearer. As used herein, the term "immobilize"‘
refers to the ability of the material or structure to retain stored viscous fluid bodily
waste under an applied pressure and/or the influence of gravitational forces.
Immobilization Under Compressed Inversion, or “immobilization," may be
accomplished by increasing the waste's viscosity (e.g., by dewatering), by mechanical
entrapment (i.e., a surface energy phenomenon driven by increased surface area of
contact of the viscous fluid bodily wastes with the internal regions of the material or

‘structure) or by any other means known in the art. "Immobilization Under
Compressed Inversion," as described further in the Test Method Section below, is



is deposited on or near the waste nanagenent elenent 120. _As used
herein, the term"viscous fluid bodily waste" or "VFBW generally refers to
any waste discarded fromthe body which has a viscosity of greater than
about 10 cP s than about 2 x 10[err] cP at a shear e
1/sec, (at a O%ﬂs@% degrees C), nore particularly between gg‘g@?%é%grr] cP
and 10[err] cP at a one 1/sec shear rate, kn a controlled stress rheonetry
test using parallel plates on a controll e& stress rheoneter. (For ,
reference, wat emedstredtin ferfls 6fthetpertentd o686 viscous duidli Hodfly Xasty oP @idfug thiaut t er
(avail able fromthe Procter & Ganble Co., Cinti., OH) is approximately 4 X
10[err] cP at 2fsmainginthe structyureafiecthe structunsdgsubjegted yo anjnvertc pressuresycle,
determning vis Istribed o | s‘hpﬁ' A | Lok antifn & Test
Met hod section Eel OW. %Elo%.se‘kgs%ﬁgﬂegnﬂég(é%&{ e ? eer?l?nn"g’g?eeroﬁn#&%rﬂ%
"accept ance" r efhsplyte meashee ofchoor puich giscais fuid bedilyt waste teynainat“stored” sander
deposited there |f ] Jv, the termaccept refers to the penetratian
of a structure %{/&%ﬁﬁﬁ'ﬁgﬁ%&\ﬁﬁéﬁ%@bj ected to the conditions set forth in the
Accept ance Under Pressure Test, described in the Test Methods Section.

he st ructur e upon WFERODh 4o, SRS, HeagEreni it 320 o st o Refgndsn”

nonuni f or m st r Ughder ConfprésséInversion value of greater than about 7.5 g of the viscous fluid
20 defined as the_passage ,of a material through a plane_ defining the

. g
surface upon whbedy praste veichnepstrajgs shespusire. dore pipferablycthe wagp apagemests ur e,
or "accept ance” ghfefi8236 Y$héifld Riveld RetBM Undef CORpfted Indeiddn MHELS gtbster t he

surface of the structure per ) ,
than about 8.0 g of viscous fluid bodily waste, and most preferably greater than about

8.5 g of viscous fluid bodily waste after being subjected to the Retention Under
Compressed Inversion test, as described below. Generally, Retention Under
Compressed Inversion values between at leasf about 7.5 g and about 100.0 g, and
between about 8.0 g and about 100.0g have been found to be acceptable. Under the
same conditions, the waste management element 120 should have an Immobilization
Under Compressed Inversion value of at least 70% of the viscous fluid bodily waste
accepted by the waste management elemenf 120. More preferably, the waste
management element 120 should have an Immobilization Under Compressed
Inversion value of at least about 80% and most preferably at least about 85% of the
viscous fluid bodily waste accepted by the element 120. Generally, Immobilization
Under Compressed Inversion values between at least about 70% and about 100%,
and between about 80% and about 100% have been found to be acceptable. (These
preferred Immobilization and Retention Under Compressed Inversion parameters
relate to integrated articles which are preferably evaluated as they are intended for
use. Accordingly, all of the components or layers of the article should be configured
as they would be during normal use when the measurement of their performance is
made. A more detailed description of the method for determining Immobilization and
Retention Under Compressed Inversion performance is included in the Test Methods

section, below.)



unit area per_ unit work done. "Wrk" is an energy termreferring to the
application of force through a distance. Thus, structures or elenents that
nore readily accept viscous fluid bodily wastes require | ess energy to be
expended per WRAPY25%¥ss of the viscous fluid bodily waste accREREI8R4298 he
structure. An alternative performance paraneter in describing the
penetration of a structure by VFBWis "receftivity". As used herein, 'the

term"receptivity" r hQn: Of ucture by a fluyjid per
unit area per unit o?wgéév\‘/letﬁﬂe ﬁoéﬁgﬁq&@g’g%“é&twg r%ct%'ﬁ}ﬂ"tplegﬁg“%‘g?' ﬁfeo"#eﬁtsi n
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material that peﬂ%‘ﬁ“ﬁ?@@ '?%é!yé’[ﬁ’Fa B‘P WTh‘é’ @Fi’@gf' g wrfacs, pf the, stmctyes,
unit of power. "ineressing the likelihdbdof faRigel st LohAmMNEER bf BHe WoIrdr'sIRME lfiﬁth@r,
n

function of time (i.eg,,.the rate_at which work is done).

preferred enbodi bilizationds mostfifoetive if thestructugsifirstigeceptsthe waste andthen stores
shoul d i ncl ude & Wgrgksy %Wﬂ?akst‘éltﬁdi‘?lhnﬁ : t r
Pressure of greater thasp about™ 0.5 g of wvi s-cgiﬁéw %?%ﬁgﬁégﬁgg"%ﬁa%@#‘rﬁg
square inch of twearegssskin mayisefoaieon the dopsheet i Goptect with ¢ls 5iin.) dmimepilieingr gy

| nput. More pref; . t el nt ,120 shoul d havg an
Accept ance Unde(ra‘];'- rggs)gélrdeﬁotg yg@%‘%&'ﬂﬁgﬁ%@@°ﬁ’hmw¢m tg? e&?"écous
fluid bodily wastequirddvign theocaregiverfdurinBithie chiigingiidatingiproassrand ireabdnthe 120
shoul d have an Q&%ﬁ%tgo?n e L@gﬁr .Pr ssgre of. greater than about, 0,8
g/linferr]/ml, a °§r’%“f Bl“iwg?"é gontarpipation, Migrodeve! gontamipation) referst
vi scous fluid bogiwaste\residge whedhSemainy . a :

bet ween at | east abOttJt 0. 6e i n[err]/_r%ﬁgﬁd a %&?s W%&ﬂ'ﬁ?’ﬂ e'f'ﬁ,hmgﬁd
bet ween about 0.%ked exef Jth‘F?‘?fﬁ- as Shovanin the graploffigurke? atd 14] itreaydethelpfiltound
to be accept abl keV gm'f" t el Nt 0 shoul d
have a Receptivﬁoﬁlénrgéﬂrqglg%teggger 0 eg&}(gcacgﬁ&g‘%b%&%%%?g%moﬁ 1zghan. 8fis
fluid bodily wastceeptance,seragearidnretentibn): foe a\given stroetoegwhenndeterminingits dtfifly per
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Although structures which accept, store and immobilize viscous fluid bodily
wastes are preferred, in certain embodiments of the present invention, the waste
management element 120 may comprise only an acceptance element, a storage
element or an immobilization element, or may include a combination of two of the
elements, but not the third. Also? in certain embodiments, one element may perform
more than one function (e.g., a storage elemént may perform both the storage and
immobilization functions). For example, the absorbent article of the present invention
may include an acceptance and a storage element to manage viscous fluid bodily
wastes without a separate immobilization element, per se. Accordingly, it is desirable
to be able to identify suitable individual acceptance, storage and immobilization
elements and to measure their effectiveness separate from an integral absorbent
article structure. The following discussion identifies several, but not all, suitable
acceptance, storage and immobilization elements which can be used independently of
each other or in any combination and a preferred method of determining their relative

effectiveness.



21 g/in[err]/mMN nost preferably greater than about 10.0 g/in[err]/ mN
Cenerally, the Receptivity Under Pressure is between about 1.5 and 50.0
g/inferr]/mNand may be between about 5.0 and about 50.0 g/in[err]/nW
(These pref eptance and Receptivity Under Pressure, S
relate to iﬁ?égggﬁgﬁ articles which are preferably evaluat§g§é§g§%§§ are
intended for use. That is, if the article jphtended for use conprises nore

t han one conponent or layer, all of the coffponents or layers of the article
shoul d be configured as they would be during normal use when the

measur ement of their performance is made. A nore detail ed description of
the method for Mﬂfﬁ-ﬁ%cept ance Under Pressure performance is
i ncl uded in the TestyNPplRppad Shibbiifidnt Qﬁhﬁ"i‘)rlseﬂt inventio Lﬁa%ﬁ%ﬁ&rﬁ&?e

Under Prepure performance is too ?‘ow, nore wor kK must one (1.e~, nore
energy input to clement\i20 cinjludes amseeptance meano s dckeptance cliniept 1501 e The

penetrate the . S 1 Sh | ttapt ;because. .t he’
ener gy avail ab@éé%t%ggﬁ%ﬁg q&?é%giggpérpéﬁgfg%g‘l@# g\.;ag'mgg il%'f‘ge"? _et°vﬁ§?p§ C
managenent el entbodilyl 2cudates |deposited| imtiee diapérc20, fand mmove atticulatly \ie diteided 6
wearing cycle to wearing cycle...)f the ceptivity Under Pressure is too.
| ow, nore power 3FEP wﬁ‘%*se%’“& ﬁ‘?@i.y, wastey; &gﬁ ag‘??ﬁ'(?‘ﬂ?eyﬂ?m%e‘rsa)}’r?% ’#‘g“la
required over a Hatd @€ AcB&tin0él Under PidEsurd OalGel b Bredtes fHiakl D. 70ghh®mP 8fliisdouyast e
to penetrate the waste managenent .el enment 120. This is inportant because

many sources of fWitkbagily masts or am pquilegt analei Mpeairefgieblyothe aresptaner plementn
(S 001 woarer MASOIREUS havedlf AbiGhtande Ondi PSSt SaIn bf BGre (REUR ghivhhe!

bodily waste vary consi derably between ferent wear
absol ut e anount and mpscpreferablyyigteaten cihiy 1@ g/ismiiaef wis¢dus pllwidt bodily waste.

structure havin | | i ste netrati.o uni, t
wor k or per uni ?3 e%gvxé}g mﬁ-ﬁﬁb%gﬁa?%rz%rgﬁs %ﬁ'g’fxﬁ l\#zw%f'%gﬁfﬁtah%t "xvé%‘gfb‘b‘ r‘?@?r ate
‘a structure haviahoutal (.00 gn?/micabetwesn abidut .85/l and abeit 1060C RN Rdve

val ues are al so i?{P rt‘ﬁnt to the ovgrall, e[}gor mance of an_ absorbent
article because % @“{' 10 bedeesp, ]eof_Q“W‘_g&S e Wesle erceRience plemsnt Oshewd oy ge
that is accept etabPRERpEViEy GiileA PrbséufdBIPat1éa8Csbout 1.5 grams of viscous fluid bodily

waste per square inch of the waste management element 120 per milliWatt (mW) of

power, more preferably greater than about 3.0 g/in/mW, even more preferably
greater than about 5.0 g/in2/mW, most 'pr@ferab'ly greater than about 10.0 g/in2/mW.
Generally, the Receptivity Under Pressure is between about 1.5 and 50.0 g/inZ/mw
and may be between about 5.0 and 50.0 g/in2/mW. If the acceptance or receptivity
performance is too low, more work must be done, or more power applied,
respectively, (i.e., more energy input to the system) to cause the viscous fluid bodily
waste to penetrate the acceptance element 150. As noted above, high Acceptance or
Receptivity Under Pressure performance is important to the overall performance of
an absorbent article because waste which is not accepted will stay in contact with the
wearer's skin. Further, only the portion of a viscous fluid bodily waste that is
accepted can be stored and immobilized away from the wearer's skin, as

contemplated by the present invention.

The acceptance element 150 may be any material or structure capable of

accepting bodily exudates, as described above. The acceptance element 150 may



Once viscous.fluid bodily waste has penetrated the waste managenent el enent
120, it is desirable to store or hold the waste away fromthe wearer during
22 the renmminder of the wearing cycle and away fromthe caregiver dur| ng

t he changi ng¥@P¥W%¥s. As used herein, the term"store" ref e"r‘g"

physi cal separation of material dep05| ted in a diaper fromthe body faC| ng

surface of the article such that the mater#al deposited in the d| aper is :
not immediately; rage

Under Pressure, dcmd'ﬁg{%ﬁg “Méi?swn%g‘gﬁgﬁtgéﬁﬁ& é{%gu iio er| a‘l‘%e din
the-structure omlmruﬁulttha,rﬁaatwptaace elemdesléenhgdbemnegrﬂewmeaioﬂlatetmﬂnﬁdttlon

below. If the S or der Pressure capaci t 00 absol,ut e
quantity of vis&8u g‘fci gp(frﬁ‘&% :? “%‘?iﬁrcé ﬂ%?%déﬁﬁﬁ mgireetlyi n

access per unit withesheQdr ﬁ&l@eﬁrﬁdﬂ&tdﬁtﬂemabéri!ﬁ Firthief, Gy oMﬂCBth@a&k
capacity is essential to reguce the probability of |eakage and the area of

skin cont ani nat &lgmeyt 13QE8y de rempwablecpm the\absobenictrticle dox, sapatstes dispasple if

bodi |y waste thgkshgR been stored is less likely to be available to the
body-facing surface of the structure for |eakage and migration within the
article. In preferred enbodi nents of the present invention the

Storage Under  Pr osunt dsrepiinky Befiedt” Socis TRRRARN Gibngied W e bl B8 7

(g/inferr]) of ichachwepion Bhofighsrdiaperc2® adjatent ke bﬁdy\/smﬁwsnfdﬁmhd dbmdrzs,y
waste. More prefgrably, the waste el ement 120 shoul d hav
St orage Under PPEé@'\EL‘éﬂ M%@tegraé%mn‘?r}‘?’ﬂ ;&Efo‘iffe el]éme“t 0 may include "t

least a portion of a leg cuff, waistband, fecal waste containment pocket, or the like,

T

or may be operatively associated with any such features. Preferably, at least the
portion of the acceptance element 150 located in the region of diaper 20 which is-
near the anus of the wearer during use is unobstructed by overlying layers of
structures, such as the topsheet 24. Thus, it may be desirable to cut out a portion of
the topsheet 24 in the region of the article intended to be located near the wearer's
anus and to provide an acceptance element 150 as the body-side liner in that region.
Alternatively, any or all of the topsheet 24 may be made or treatéd to act as the
acceptance element 150. In one embodiment, as shown in Figure 1, the acceptance
element 150 includes at least a portion of the topsheet 24. In other embodiments, the
acceptance element 150 may include at least a pertion of other elements of the diaper

such as the absorbent core 28 or the storage element (described below).

In some embodiments, it may be desirable to provide the diaper 20 with
different acceptance or receptivity performance in different portions of the diaper.
This may be accomplished by providing different acceptance elements in the different
regions of the diaper 20 or by providing a single acceptance element 150 which has
been manufactured or treated to have regions of differing acceptance characteristics.
Further, the acceptance element 150 may be elevated above the plane of the body-
facing surface of the article so as to be in better control of exuded viscous fluid

bodily wastes. In some embodiments, it may even be desirable to have the



g/inferr] of viscous fluid bodily waste. Even nore preferably, the waste
managenent el enment 120 shoul d have a Storage Under Pressure val ue greater
than about 1.0 g/in[err] of viscous fluid bodily waste, and nost preferably

greater tha %911. 2 g/inferr] of viscous fluid bodily S frso grally,
St or age Undg‘rlé ressure val ues between at |east about 0.8 \é\?i nferr] and

about 10.0 g/in[err], and between about 1.£, g/in[err] and about 10.0
g/in[ferr] have been found to be acceptable. (These preferred Storage Under
Pressure par anetaédeptanéd élemert A50 i egrtactaditinskin of asarehinCprogifty f eheevisdouy

eval uated as they, gre,.intended for use. Accordingly, all of the conponents
or layers of th%&%ﬁ@\?‘%ﬁﬂﬂﬁ(ﬁ@"%ﬂmﬁﬁw t hey woul d be during

normal use when the measurenent of their performance is made. A nore
detail ed description of the method for determ ning Storage Under Pressure
performance is i ncl u§uitablematerdalsrand stiustusescfor yeecas; the) acagplangs, element 150 may

23 The St K Felerl s d ' '
Accept ance or Rg%iel%tg???%%ﬁ@{er E*r‘levgeggffg para%@ragﬁqwémé%’ .
absol ut e neasur avoyen wiebs, serm triettingpiacroparoussthinl foauis, laod ithelikea One patticnladyn be

I mbi bed within th tru re on a unif. are asi s.uUn Lve | ed _
pressure. Acceplpfaeﬁ%rzedo?&%'g%zsp? I\»(?Iv?xgln f“ﬁ’gabg? Ao Tﬁ&ﬁg'% ??g%o%@gmm%f t he
am)un'éI gf mat er iDist., 'ﬁﬂﬂbhbﬂt, VAL riRirthes; dhedacckian loarﬂmmnfwo, eﬂaiygpbh rfidhotheredts :
expended or power at s.jnput, regpectively, to forge the material to
penetrate the st‘_’?aéfi‘f’ﬁ??é?v\‘ria‘l‘-(l_ﬂlﬂﬁg‘ﬁ’@ﬁ°éa 'g‘fwf“rfé‘gm?ﬁ%@?dﬁs‘f“&@%ﬁ- WLe
itself, it is therfoamhtdef bt Sardchffics G R RicRlest. { PO exdmpRS tiR d¥BépRance
accurate picture of the overall performance of a given structure. "For

exanpl e, the st ¢lemgat 58 smayibehydrophobig erhydrophiliqgytreated todefeithéry utilized if

the energy required to "fill" the capacity is higher than the energy
available in a given usage situation. Conversely, the acceptance of a

structure nmay be hi Jlableil shows tha drcggptanee and Receptivitycieter Rressurs pérfornancewf -t he

storage several materials. Acceptance and Receptivity Under Pressure data for the individual -
acceptance elements shown in Table I is generated via the same method as
Acceptance and Receptivity Under Pressure data for the integral samples tested
below, except that the samples tested for Table I include only the acceptance element
150. Further, the acceptance element 150 is tested in conjunction with a standard
storage element 147 rather than the underlying structure of the absorbent article from -
whiph the acceptance element 150 was taken. (The standard storage element 147 .
includes a 4 inch square 1.6 millimeter thick aluminum plate having a pattern of 153
regularly spaced 4.3 millimeter diameter holes 168, as shown in Figure 4. The holes -

are arranged such that there are approximately 26 holes per square inch.)

TABLE1
Acceptance Under Pressure Using a Standard Storage Element
Accepmnée Element Acceptance Receptivity Under

Under Pressure Pressure

(g/in?/mJ) (g/in2/mW)



capacity may, be very |low,. reducing the overall efficiency of the structure.
Therefore, it is inportant to provide structures which have both an '
adequate viscous fluid bodily waste capacity and which require a m ni mum of
energy i npuVQWEBI or power to fill the available capacit FETRS§429%11 is a
graphi cal representation of the relationshi p between Acceptance and_Storage
Under Pressure val ues of several structure® which are described in the .
Exanpl es bel ow. WJMQW &Ilvé waste ghat is accep%id by, or
penetrates, the abs era ly also retained in e di aper
away fromthe wearer vvay to retain bodily waste, especially
vi scous fluid bodlly vvaste |s to |mmb|I|ze t he vvaste in a location away.
fromthe wearer. As ASathed@lcin fordd@filnX3hes 4OAP0I | i zgjgrefers togjpe
ability of the materfgdeeftiCony. bi!fdridifaute ONr €t ai n st ored vr scous fluid bodil y
wast e under an applied pressure and/or the influence of gravitational
forces. Imobilizat |W9veyaaﬁ{g(€gﬁmpglo,ﬁmm3| on, ofs54i nmobilizgaag on, " may -
be acconplished by rnggn;g@loﬂg(,M\rmste s viscosity (e.g., by dewat er i ng),
by nechani cal entrapnent (|. ., a surface energy phenonenon‘driven by

i ncreased surfacCe area of contact of The viscous fTurd pbodiTy wastes with
the internal regions of the material or structure) or by any other neans
known in the art. Onepatameterdnjchtaining) syitablerasceptancel and regepiivity, perfosmance
described furth t ny t

24 measured in Fz{esrnsno@&t'%?é%gﬁ%%tggmg&g to eehgitg%voo it af E)odr tQ‘/\'/:’;t‘:gte or
anal og that r enelementi 150t Weefahblypﬁ:areﬁ‘e@irbepeﬁ drea eﬂhaat:upmni:esel&uhjtd&ﬁ @htt 0 an
i nverted pressuy

| nversion", or epgt%ﬁ{xﬁe% fm%%sé#era%ijy PtelwsWabc;ult?%r()%:I rr]'nos gFer %}?Btr F&!Sls%ed

about 70%. Typlcally, the effective open area of the acceptance element 150 should

be in the range of about 30 to 70%. Such effective open area values and ranges are
necessary to ensure that the waste can easily enter or péss through the ‘acceptance
element 150 to the absorbent core, storage element 152 or other underlying structure.
This is important because the improved storage and/or immobilization characteristics
of the present invention are less likely to be achieved if a sufficient porﬁon of the

waste does not penetrate the acceptance element 150,

To achieve suitable total effective open area measurements, the acceptance
element 150 may include apertures. If the acceptance element 150 includes
apertures, the ape&ures preferably have an effective aperture size of at least 0.2
square millimeters, more preferably at least 0.5 square millimeters, even more
preferably at least 1.0 square millimeters, and most preferably at least 2.0 square
millimeters. Generally preferred effective aperture sizes are between about 0.2 |
square millimeters and about 50 square millimeters, and more preferably between
about 1.0 square millimeters and about 25 square millimeters. Table II shows the
total effective open area and the effective open area contributed by apertures greater
than 2.0 square millimeters for a number of exemplary web-like materials. The
Acceptance, Receptivity, and Storage Under Pressure values for each of these

materials in conjunction with the standard storage element is also shown. These data



absol ute nmeasure of how nuch viscous fluid bodily waste remai ns "stored"
under stressful usage conditions. Preferably, the waste nanagenment
el enent 120 shoul d have a Retention Under Conpressed |nversion val ue of
greater tha 7.5 g of the viscous fluid bodily waste i etrates
t he structurgvéfgﬁg%% preferably, the waste managenent el erreﬁ&}f%mgﬁ uld
have a Retention Under Conpressed |nversi oQ, val ue of greater than about 8.0
g of viscous fluid bodily waste, and nost preferably greater than about 8.5
g of viscous fl wiehlfaostedentedgraphicallyti® Fighfis19-2211 i8 ¢éadily ippatenefrbinitniat aap
Under Conpr esseghalrnver sion test, as descrjbed bel ow Generally, Retention
Under Conpr essedat iikopkaveipeptioned sanges forcsifegtive opea areginf the ac eenelement ut
100.0 g, and bewneefitial i sipdics #itde ikentdld dlindif {RridfifiAcS G Eahd e
acceptabl e. Under the sane conditions, theé waste managenent elenment 120
shoul d have an Immebilization (Higyre M@m@%@s&mﬂ%mﬁm@m@@mm east
70% of the viscous fluid bodily waste aclmieﬂ.by the wast.e managenent

el ement 120. Mgpr—prefErabtyte—nwastefrangoerent—eierent—120-shesd-—ha
an | rmobi | i zati oﬁ'dqf o Bty 8T si on Vande of\Eral -.iéi:":‘.u‘u" TRy

and nost preferably at Teast about 8‘_'°-t------|‘5§630u-- nder. o OB | yURHES (e
accepted by the el enent 120. General |, b 'régti de&'@%ﬁ%ﬁ,
| nversi on val ues between at | east abou 0% 20 ak%)u )0% and between
about 80% and &aboU 00 Tave DEE Ut U e atcep S d

| mobi | i zation gnd Retjgph| lngder resseg o nver sj par aeters | ate
to integrated a‘?{]i cl eq:omr%{;,: sggoorg?glrgabl yeiéif)lal uat ei ._gs thg'ggare ?'é\fended
for use. Accordingly, (gh’lhog;ycgli‘p conponents or |ayers of the article should
be configured as they pigutydolie during normal. use when the neasurement of
their performance is Ma&ggar Boffyre detail ed. description of the nethod for
det erm ni ng | mobi | i ZatehoRuAdEN Ret enti on Under Conpressed | nversion
performance is included in the Test Methods section,: below. ) .
A2 Woven netting 63.90 610 770 W13 1527

Laundry Bag From ’ o

LBU Inc., Carlstadt,

NJ

A3 Woven Netting (Tub ~ 59.5 - 380 37 063. 854
Toy Bag) from Dollar -
Tree Norfolk, VA

A4 Made from 50 g/m® 233 23.0 1.25 0.39 6.55
. Corovin LLDPE with S S S
secondary bond sites
and ring rolled to
produce a selectively
apertured nonwoven
(SAN) as described in
US Patent No.
5628097

AS Standard Acceptance  51.70 0.0 295 1.03 6.01
element 150

A6 A 30 g/m® hydrophobic  20.40 0.0 0.15 0.01 0.24
apertured .
polypropylene
- nonwoven produced
by Pantex from
Pistoia, Italy and
identified as PN-S-30
P3 HO



25 Wt hout the appropriate immobilization and retention
performance, the effects of inproved acceptance and storage performance nmay
be di m ni shed because the viscous fluid bodily waste nay return to the
body-faci ng W&%2881 of the structure, increasing the |ikeli REEYS¥24298akage
or contam nation of the wearer's skin. Further, imobilization is nost
effective if the structure first accepts th¥ waste and then stores i't.
Viscous fluid bodily waste that is imobilized prior to being stored away
fromthe wearer',s skin R Eirdbg ON topgwet in tact gt h t ski n.
| mobi | zing vi sk(?ous f?%hl{/&was?g’ev\hi c?llf}s in cg'(rildtjlact v?nwthh thg'fgski'n
can increase the efforjoleridlabfdbiYs t he caregiver during the -
changi ng/ cl eani ng procpfgsan@p,qd‘;cg‘pg}eases the |ikelihood of residual,
m cro-| evel contam nat g@ktech & Cr 0-1 evel contam nation"” refers to waste
resi due which remai ns pRnkskifle Wa.N, but is not easily visible to the human
naked eye.- Therefore, as shown in the graph of Figures 9 and-10, it may be
-hel pful to conggder apj ReadtdioliiREe Pavenet erg o acceppagce, gh9rages ond
i nmobi |i zation or accephaddCpulyprdpplemge and retention) for a given structure
when determ ning its ubperthiedndotovenl f ecti vel y managi ng viscous fluid bodily
wast es. Al t hoidediified 4s#9203@s whi ch accept, store and i mobili ze
viscous fluid bodily wasipeaiuesd®dypr ef erred, in certain enbodi ments of the
present invention, theAwasilabi@gnagenent el ement 120 nmay conprise only an
acceptance el enent, a Stmmmge el enent or _an i nmmobilization el enent, or may
i ncl ude a conbination of two of the elenents, but not the third. Also, iIn
certain enbodi nents, l(‘)ne el.enent may perform nore than on% funct, OJI (&. g.,
by'the

The,effackiye 3NSHUMF $25And (DSTCSBIaRPREN; AFRAAIN e Setermine

a storage el enment nm

functions). For gesmiredestited 3p TRl A0 indd4-1 G1C1201ind 89 oPUES DAt NJ1$H2A0/398 MRy

i ncl ude an acceptance and a storage el enent to ranage viscous flufd bodily

wast es wit hout aenfitlod "Risposablauispibentt Asicledas Fww-Visposity Fiscal Maesial!] isgieq toi t
is desirable to pge gﬂéﬁé&s??»b,q%k'\fdﬁcﬁﬂ%@g m&g&g@%&%ﬁ&%ﬂﬂce’ storage

and i nmobi lization nts’and to neasur eness Separate
froman integral absorbent article structure. The foll ow ng di scussion

identifies severség bgémﬁoi all, suitabl e acceptance, storage and
i rmobi i zation ch can be used i ndependently of

The waste management element 120 of the present invention preferably also

includes a storage means or storage element 152 capable of storing viscous bodily
wastes accepted by the acceptance element 150 or other overlying layer(s), if any. In
preferred embodiments, the storage element 152 should have a Storage Under
Pressure value of about 0.70 g/in? of viscous fluid bodily waste. More preferably, the
storage element 152 should be able to store greater than about 0.80 g/in? of viscous
fluid bodily waste. Even more preferably, the storage element 152 should be able to
store greater thah_ about 1.0 g/in? of viscous fluid bodily waste, and most preferably
greater than about 1.2 gfin? of viscous fluid bodily waste. Generally, Storage Under
Pressure values between at least about 0.8 g/in? and about 10.0 g/in? and between
* about 1.0 g/in?and about 10.0 gfin? have been found to be acceptable.

The storage element 152 may be located anywhere in the diaper 20.
However, it is preferred that the storage element 152 be operatively associated with
the acceptance element 150 and/or topsheet 24, if any, such that viscous fluid bodily



each other or in any conbination and a preferred nethod of determ ning
their relative effectiveness.

26 Accept ance El enent In a preferred enbodi ment of the present

i nventi on, 55t € nmanagenent el enent 120 includes an a ARGfHg EANS OF
accept anceﬁe#ggrrent 150. The acceptance el enent 150 is that Ig%rtio% of the
di aper 20 which is intended to accept bodj,l y exudates deposited in.the

di aper 20, and nore particularly is i ntenéed to accept viscous fluid bodily

wazI te. The accmaktamccep?ehesyahé ad&ﬁtanéeél&hab}lﬁo K29 lenter hﬁa/?oﬁge éﬁﬂem]E llmcg
Under Pressure ue o reater than O, 7Qg/in[gerr of viscpus ui

bodi |y waste ofﬁl‘g#‘ﬁﬂ Teeﬁ?“tﬁfﬂ@fuﬁg WR&S?‘& b a@F']aGBﬂyhast’PPet ?bt%n&'é o
el ement 150 shawesmh&vaemémmemnaafcﬁ dd&BﬂeﬂxeFBdﬂﬂﬁhW@teVﬂkyJSnt@F tH3r fregd than
0.8 g/ln[err]/mJ and npst preferably greater than 1. g/lngerr]/mJ of

viscous fluid BleentylS3iteetly, withentpassng theoush anyheverlying siuctured slrany gasees -~
bet t | t; q&g{/éa d -
b:txgﬂ Zbou?a %ﬁ&ﬁﬁﬁferr] n%&[ggd aﬁlgal}tﬁ?%e H#er(r}fg%gﬁg'\%rgl g?ézn@;]ound
to be accept abmwhichA locatedbnear theyyeater's anua sihen ﬁmdwe@ﬂ:emﬂen&wrdhw, ghoul d
Fiui o boa 1y wirreddpe g P idor’an et aga oo ina be b e 91350 B/
m/ | |[ Wat } / Enn/\}/\) regionpdvef therabsab&&drﬁdabﬂ{bvaw&ﬂiﬂomdﬁﬂmah?&hﬁm the
inferr even e ater than t inferr

?mst pr ef er abl gf {)#;rf" Glil' gB‘ QFPHT‘"SF F‘(F)FW gfegt‘;fg{ml
Receptivity Un%rwﬂﬁmui?echﬁwm& nﬁ&ﬁ%cléet Ebriiﬁéjlil&@o? nﬂ&'b@[o?éxfald/éEN and

may be between about 5.0 and 50.0 glin[err]/ t he acceptance or
receptivity associated with any such features. Further, the storage element 152 may be elevated

above the plane of body-facing surface of the article so as to be in better control of .
exuded viscous fluid bodily wastes. In some embodiments, it may even be desirable
to have the storage element 152 in contact with skin of wearer in proximity of the

viscous fluid bodily waste source (e.g., the perianal region).

The Storage Under Pressure performance of the storage element 152 may be
uniform or may vary throughdut the diéper 20. Such ﬁariations may be accomplished
by employing multiple storage elements 152 in the dia'ﬁer 20 or by providing a single
storage element 152 with regions of different Storage Under Pressure capacities.
Further, any or all of the storage element 152 may be removable from the absorbent
article for separate dispdsal, if desirable.

The storage element 151 may be any material or structure capable of storing
bodily exudates, as described above. Thus, the storage element 152 may include a
single material or a number of materials operatively associated with each other.
Further, the storage element 152 may be integral with another element of the diaper
20 or may be one or more separate elements joined directly or indirectly with one or
more elements of the diaper 20. In one embodiment, as shown in Figure 5, the

storage element 152 includes a structure that is separate from the core 28. However,



performance is too low, nore work must be done, or nore power applied,
respectively, (i.e., nmore energy input to the system) to cause the viscous
fluid bodily vvaste to penetrate the acceptance el enment 150. As not éd above,
hi gh Accept aM@?G%eceptivity Under Pressure performance i SGAROMEH to
the overall performance of an absorbent artjcle because waste which is not
accepted will stay in contact with the wear¥r's skin. Further, ‘only the

port’ on of a Vi SgRiSihédth freRitebla ﬂ@i&,ﬁe&:ﬂ%e horg & tegfil ﬁ.aessst%&@ and

i robi |i zed away e wearer as cont e pr esent
i nventi on. portioff hEtha core2Bance el enent 150 may be any. materl al or
structure capabl e of accepting bodily exudat es, as descri bed above. The
accept ance el enent 150 nmay

27 include a single nSuitable ahatetalsafon usd as thefstorigecelernernt ldaeﬁ@tmhiﬁde/large cell
associated with each_other. Further, the acceptance el ene be

integral with anPReRefoAmS:oMBFFO-ROFOUS,EoTRRTEsSan Fraistant HW‘B’Q“ Qﬁs
separate el enent gariQiiale forfhs bP 6pentand E:lds&ﬂbéll%&xhé’ ictd arfdfs? nlEropBy: fgh:ﬁﬂsﬁt S

of the diaper 20. Further, any or all. of the accept ance el errent 0 may be
removabl e from t henveyees [rolyolefing ipelystyrese, polyurethene dba:rpsas»al mwles%mmmse

Ihe eeepLance L aiing uuaebe ety Lita o AR oPBbic otdnld "

crotch region 37 e bo ace e core
28, al though in ewrestrattuees dascﬁbe:hihmferlnvms ,puncthed dtobepr dqmessnine,rmﬂtthé!ilae. may

i ncl ude at | east ort i on cuf f t band al ste
cont ai nent pock s hefpin, %%ge xcropof'o P reters 10 n’:at rials which ‘are capable of

transponmg fluids by capillary action, The term "macroporous” refers to materials
having pores too large to effect capillary transport of fluid, generally having pores
greater than about 0.5 mm in diameter and more specifically, having pores greafer
than about 1.0 mm in diameter.) One embodiment includes a mechanical fastening
loop landing element, having an uncompressed thickness of about 1.5 millimeters
available as XPL-7124 from the 3M Corporation of Minneapolis, Minnesata.
Another embodiment includes a 6 denief, crimped and resin-bonded nonwoven
highloft having a basis weight of 110 grams per square meter and an uncompressed -
thickness of 7.9 millimeters which is available ﬁ'cm the Glit Company of Wrens,
Georgia. The storage element 152, or any po.rtion thereof, may include o;' be coated
with a lotion or other known substances to add, enhance or change the performance

or other characteristics of the element.

An alternate embodiment of a storage element 152 includes a macro-
particulate structure 170 comprising a multiplicity of discrete particles 172,
nonlimiting examples of which are shown as Figures 5, 6 and 8. The macro particles
172 preferably have a nominal size, preferably between about 1.0 mm and about 25.4
mm, and more preferably between about 2 mm and about 16 mm. However, particles
as small as 0.5 mm and smaller, and particles larger than about 25.4 mm are
contemplated. Particles having a nominal size of about 1.0 mm or greater are those
which are generally retained on the surface of a U.S. Standard No. 18 mesh sieve



or may be operatively associated wth any such features. Preferably, at

| east the portion of the acceptance elenent 150 | ocated in the region of
di aper 20 which is near the anus of the wearer during use is unobstructed
by overlyi ngyd gofdhsy Of structures, such as the topsheet 24pc-lhidsensids MY be
desirable to cut out a portion of the topsheet 24 in the region of the
article intended to be |located near the wegrers anus and to provide.an
accept ance el enent 150 as the body-side liner in that region. '
Al ternatively, mtgemermﬂxdlesdﬁvmga ronthsmh sie¢ oflessthyn itdubBsle mrk at'dfmaieeﬁh:bli) act

as the acceptance el.enent 150 nbodj ment,, as shown_in Figure 1, the
accept ance el enBffierall pass,thioygh 2 Qtsorg%@?’daggpﬁﬁq’éﬁ"%\‘“ﬁ?e Pytidechavinga |
ot her enbodi Menhéminkihsize2 6£ &6 tndf G dg bReeire thésd Whivh w%éﬁéﬁnﬁtrethiﬁ&%n%e .
portion of other el errgnts of the aper such as the orbent core 28 or

the storage el efiifice Ofadds; Stagdard Ngy)16 mm sieve screemy Jbpwmomynsh partielasize is t ey
be desirable tonyRhydddsi oi-ﬂﬁngdr?&%g?ﬁ?@lp ﬁx@leginw f&@ﬁg g&ﬁ&ﬁﬁ@ﬂ%ﬁ' t%%or

receptivity perfornmance i-n dif rtions | aper
acconpl i shed byuse: Rartitlesdaving 4 oominal wﬁpmoegehmnhuse mvhio}mmgd:aalbsnt

wni'ch has beon ot Bhnlyoff 08 Syt SR AR o it rering

accept ance characteristics. Further t he acceptance el enent 150 may be

el evat ed above the plane of the body- facm ce of the rtlcle SO as
to be in better contjrgq o-partiguat 7109%3’ iy, nypaher et particlessiide

embodi ment's, i t Faer, emegaraaeﬂm :h@,bb@uﬂ SinétPatd hel 8o move within the structure 170
28 acceptance el ement 150 in contact: W|th skin of wearer 1n proxi mt%/0 of

the viscous fl uPtmabbgicipedineash sther byanykngwn meges. p@ﬁ%ﬂy,rthgﬂtwfel

may include an external support, such as a meltblown hot-melt glue, a web, a netting,
a scrim, a thread or other adhesive or nonadhesive entangling supports. Any of the
particles 172 may also be joined with any other portion of the diéper structure, such
as the topsheet or the core. The particles 172 may also be constrained in patterned,

three-dimensional regions such as pleats, "pillows", and pockets.

The individual particles 172 may be made from any material suitable for use in
absorbent articles, including the materials described above with regard to the
absorbent core 28 or the storage element 152. The materials used in the particles 172
may be absorbent, nonabsorbent, microporous, macroporous, resilient, nonresilient,
etc. or may have any other desirable charécteristic. Examples of macroporous
absorbent materials suitable for use in the particles 172 include highloft nonwovens,
open cell foams, bundles of fibers, sponges and the like. Other absorbent materials
include cellulosic batts, capillary channel fibers, osmotic storage materials such as
superabsorbent polymers, etc. Nonabsorbent particles 172 may comprise plastic,
metal, ceramic, glass, closed cell foams, column packing materials, synthetic fibers,
gels, encapsulated gas, liquids and the like. Further, any or all of the particles 172
may include odor absorbents, lotions, skin care formulations, antimicrobials, pH

buffers, enzyme inhibitors, and the like.



Suitable materials.and structures for use as the acceptance el enent 150 may
I ncl ude apertured nonwoven webs, apertured filnms, apertured forned fil ns,
scrims, woven webs, scrim netting, macroporous thin foans, and the Iike.
One partlculﬂﬁ’? ﬁ’bf erred material is a woven netting avai PRHV¥8Z249 Toy
Tub Bag fromDollar Tree Dist., of Norfolk VA Further, the acceptance

el ement 150, or any portion thereof may bé3coated vmth a lotion or ‘ot her

known substances to r |
characteristics of tﬂg'gesf&%ag&ﬁfg 1554@43@?011%}?%8%,{ ?Jﬁ ?@%\cgrmt (%0 may
bﬁ hydr ﬁphg\bl c cshaﬁeydiatephigh étc oomay mh:tlJegmqubeéaﬁeMt particles 172. Thalpigtute I
.shows the cceptanc nd Rece nder Pre r ce of, severa
materials. AccefP S@%ﬂ?&’% Bﬁt xﬁf’%ﬁ%}lﬁr% LR"Q?% ZJ}

i ndi vi dual accemrawﬁuedreamﬂss‘éd siheeairl Ared6H the Etoi‘a%e&%ﬂh@iﬂj myhiedt Bﬁaf;a
met hod as Acceptance and Receptivity Under Pressure data for the i.ntegral

sanmpl es tested puhesgesiablecenfigusation; Ha semepmbediments, aepre thanpap type|of mixtuted e

only the accept I&,ﬁ;ﬁﬁ;ed t cﬁ?‘aﬁz

tested in conj u bg W't 1§t anwﬁpg{ogfaﬁg e errentﬂfl; ﬁra her f"ﬁgn t he
underlying str udtomosembuslhmm@‘em bueitlaysr twhile canbthermiayks mlltdhe oalyc@bﬂ:cnﬁe

el enrent 150 was L@ r n 7 | es a I nch
square 1.6 ml| if maneP)t %%néﬁgmgﬁﬁﬁaﬁ#lgﬁ@% 4‘%8‘?"&%% 4b
regularly spaceckeﬂarélednbylonaf&iremmil mteﬁﬂs, such @s niffifig, Mnﬁhﬁmoveh 61 woven 4.
The hol es are arr nq_ﬁg uch& at thj: ﬁre approxi mately 26 hol es per
square inch.) adhesive, and the like. - TABLE I

Accept ance Under Pressure Using a Standard Storage El ement

Accept ance El enment Accept ance Receptivity Under:
Under Pressure Pr &heyumacro-particulate structure 170 preferably includes a continuous

(g/inlerr]/m)  intersfifdh vBlaSphde PMVthat is defined by the space between the particles 172. By
| varying the size and/or shape of the particles 172, the interstitial void space 174 can
be controlled. The particles may be of any known shape, including spheres, oblate
spheroids, rectangular and polygonal solids, and the like. Table II shows the void
fractions of particles having particular alternative shapes and nominal sizes. Other
suitable shapes and void fractions are described in Perry's Chemical Engineering
Handbook, 6th ed., McGraw-Hill, 1984, at p. 18-20. '

' TABLE I .
Packing Type Nominal Size (mm) Void Fraction
Berl saddles 6 0.60
13 0.62
6 0.75
Intalox saddles 13 0.78
Pall rings ' 16 0.87-0.92
Raschig rings . 6 0.62
13 0.64

19 0.72




29 Hydr oent angl ed, apertured nonwoven web 0. 45 1.65

GH437 from Chicopee Inc., North Charl eston, SC "Apert ured
vacuum -formed film X-3265 from 0.16 0. 27 Tr edegar Cor p.
of Tcrre Hauyggohddor Wven netting (Toy Tub Bag) from 3. 54
4.49 Tree ,5D|é¥st of Norfol k, VA One paraneter Pi%rilJ,dos al 9I‘?I ng

sui tabl e accept ance and receptivity perforggnce has been found to be
related to the total effective open area of the acceptance el enent 150.
Preferably, the effedtegmdlesqoeﬂ the amakedp tohethacsmigeaaememl BSprit sA&ld irgsigt

| east about 30% nore .prefer | east . about 50% _and post preferably at
| east about 70%COFPEHaR Is?/”“"iil "é’?t’f"ﬁc,sﬂ'\?é'%‘b% t °51°"EW&%&ep§taﬁ8%) a

el ement 150 shoulknlg corfipréddive foreeSs Bpplisl W the3RofaBe EldHentSHS This| t6pedriySis OPEN |

area val ues and ranges are necessary tq ensure that the waste can easily
enter or pass tH’F@!Ig‘ﬁt‘! e theccemprassive resistaige? of do atqrasmderamornyefmablmothe

storage el enent aetﬂéxJ@%zm{r&’iln%mg{ {t:igist’ﬁt?out-g 6Sof ifs

because t he |rrprove storage I on charac er I CS o?ssthe
present inventi ovhear @ dompeessivek frge tof B2 metlis appligdito thessthucture ie., ﬂnWet aon of

the waste does rl‘.%}nppe%g% lreggtgncem? affeisi b &1“5‘3/3' ore pre}eraqﬂy, the storage element

152 should be able to maintain at least about 70%, even more preferably at least
about 80%, and most preferably at least about 90% of its original thickness when a
compressive force of 0.2 psi is applied. Generally, in preferred embodiments, the

storage element 152 is able to maintain between about 50% and 99% of its original
thickness when a compressive force of 0.2 psi is applied to the structure. More
preferably, the storage element 152 should be able to maintain between about 70%
and 95% of its original thickness when a compressive force of 0.2 psi is applied. The
storage element 152 should also be capable of restoring itself to substantially its
original thickness when the force is removed. This property is referred to as the
“resiliency” of the storage element. Preferably, the storage element 152 should
recover at least about 80% of its original thickness (i.., have a resiliency of at least
about 80%), and more preferably at least about 90% of its original thickness after the

compression force of 0.2 psi is removed.

In addition to its storage function, the storage element 152 may transport
viscous fluid bodily waste within the absorbent article 20 in directions generally
parallel to the plane of the backsheet 26. The transport may be active, such that
capillary or other forces result in the movement of the viscous fluid bodily waste or
components thereof (e.g., free water). In other embodiments, the transport may be
passive whereby viscous fluid bodily waste or components thereof move through the
structure under the influence of externally applied forces, such as gravity, wearer
pressure or wearer motion. In the case of passive transport, the storage element 152

should have relatively large, interconnected channels, or the like, such that the



To achieve suitable total effective open area neasurenents, the acceptance
el emrent 150 may include apertures. |f the acceptance el enent 150 i ncl udes
apertures, tgle 9ggertures preferably have an effective aperture size of at
|l east 0.2 sqUSHEM™Iinmeters, nore preferably at |east 0.5 ZGHESW24298
mllinmeters, even nore preferably at least 1.0 square mllinmeters, and nost
preferably at least 2.0 square milli net er s.3’Gener al | y preferred effective .
aperture sizes ay; tENRE Lol d S t_50 square
mllinmeters, andhsrcl??g_ pr eﬁ@g%ﬁﬁﬁgﬂ#ﬁ%&d& t-lfl.o s%a%’?lgﬁt ropEm g
about 25 square energyinpaters. Table 11 shows the total effective open area
and the effective open area contributed by apertures greater than 2.0
square mllineters for a nunmber of exenplary web-like material:s; The ..
Accept ance, Recept i viTable IMdinSudesaSorigedtinddrr Mesivecpetfirmsice! @ita Saltingdto
these materials in ¢ n'urbcu}ui on with the standard storage element is also.
shown. These dat gvera{ ivi storage element structures. Stora_ge_yp el'Pressureperfonnangg
are al so present efiingivitlakl- tafagy eleehisI1s2Cfay Be heasirbd i el YaRRP A5 GRE

fromthese data _that the above-nentioned ranges for effective~open area of
the acceptance eP@FASHtUnder Pressure teshi deseribed brlow oyithiregard ton infegratestiuciiresyent
performance in tgLo% Wit the BEERI]al ' ' torage {Fiqureg 20
and 22), and accegtgigtnce t{'Fi gur%da%ﬁ;‘dgg%lé@ngu{sa ajrg}esteﬁ s%fx_argte _ff-o_m Y othef
TABLE |1 Exanpl estmictise anh vrdeF|acsiandard acceptance elemelif 1500t [The standdd aei¥ptince
Storage Recepti \j ey i o i1 DESCET DL ffectiye  Qpen Area.
ce Under Under éﬂ:ﬁn&érso xsastmnlws-&eeli\?t%ecpo% Type 30{» (St_am'i:'ard%\ﬁéx% ‘PF’&m
Pressure Pressuavailabliy 8949026145 from McMaster Carr Supply Company of Chicagd\'Tiflois > -
apertures> gl/in[ferr]/m} din[err] g/m[errﬁ’/nw '

2.0 mierr], % '

. TABLETV . S
' Storage Under Pressure Using a Standard Acceptance Element |

Storage Element ' - ShoiagéUndef

_ Pressure
' (/in%)
Acquisition Layer from Pampers Premium Size 5 Diaper 045 -
from P&G, Cincinnati, OH o
Loop landing element of Comparative Example 5 without 052
apertured vacuum-formed film topsheet ' R
Large-cell formed film of Comparative Example 3 without -0.70 .-
hydroentangled apertured nonwoven web topshest
Scrubber particles of Example 3 without woven netting 1.14
" topsheet ' '

Mixture of scrubber particles and foam strips of Example 1.80
5 without woven netting topsheet :
Layered assembly of scrubber particles and foam strips of 1.89

Example 6 without woven netting topsheet

Improved immobilization performance at lower compressive resistance may
be achieved by including capillary channel fibers in the storage element 152. (See
Example 16). For example, a storage element 152 may comprise loops of capillary



Al Apertured Vacuum 28.5 27.0 1.24 . 0.56 8.99

Formed Fil m X5790 (1/8" honeyconb pattern) from

Tr edegar, Corp of Terre Haute, IN A2 Wven netting

63. 90 7.70 1.13 15. 27 ShYaodag From
LBU Inc., %9{zgzt NJ A3 Wven Netting f#ﬁg §5§5

38.0 0. 63 8.54 Toy Bag) from Dol | ar

Tree Norf ol k, VA A4 Made from 50 g/sr'r{err] 23.3 23.0

1.25 0. 39 channél. ﬂbErs (onented, for exanple, primaril-in the 2-H|recnon) formed Benssdidar y

bond sites ing.rolle oduce e ver
apertured nonwoPBIFhing e fieh ftonR) s “§§mﬁ%sc$tf’5’§8 "°H‘F')'“° is Pm“%ef&é ‘gﬁ

5628097 A5 eomebiyRHsHE Hooever) thd Eadill &ha?nﬁel ﬂbe Qa capillary Magnitude
1.03 6. 01 8 el enent 1506% an ‘Q’ err ﬁ?drg%]rgobl c

20.40 0.0 grooves an:their exteriqg, q5¢ able to @orgnggresswely retay»d@p agesand/or analog
pol ypropyl-ene  ypder appliét Présstiré] REQ46:R dcapillary channel fibers are available as six

denier/filament fibers identified as Code DPL-77A from F’ber “Innovation
Technology, Johnson City, Tennessee and are needle-punched into a substrate
described as DFPN162 and produced by Fiberweb, Terre Haute, Indiana to create a
looped, carpet-like structure. However, the storage element may also include other
types of fibers with feces retention means other than caplllary channels as well as non

fibrous members providing feces retention capacity.

Improved immobilization performance at lower compressive resistance may
also be achieved by creating layered structures comprising a relatively compressible
top layer (i.e., closer to the wearer) having a macroporous open structure over a

. bottom layer (i.e., further from the wearer) comprising a relatively incompressible
storage layer capable of retaining feces and/or analog (e.g., via a multiplicity of fibers,
such as loops, to provide a large contact area). In one suitable embodiment, a
macroporous polyurethane/polyester reticulated foam of uncompressed thickness of
between about 3mm and 15mm, preferably between abor.rt 4mm and about 10, for
example, about 6.3 mm thickness and nominal pore distribution of about 10 pores per
inch (ppi) available as SIF/10 from Foamex of Eddystone, Pennsylvania may be
placed over a loop structure comprising a needle punched polypropylene loop
carpet/floor mat with an uncompressed thickness of about 7 mm produced by Royal
Rubber & Manufacturing Co. of South Gate, California. However, any other suitable
number or combination of layers may be used including any of the acceptance and
storage elements described herein or others known in the art or developed hereafter

which provide the desired performance characteristics.



by Pantex from : ~ Pistoia, Italy and identified as PN-S-30

P3 HO 31 A7 A 23.3
g/nmerr] Carded 0.0 0.0 0.10 0.02 0. 20

Pol ypr opy| en¥0 99/25291 nonwoven avail abl e as P- SPEHUSBWRHIRiced by
Fi bertech of Franksville, W. A8 A 32 g/nferr] duol ayer
19.0 13.0 2.08 0.29 4.1439 phased polypropyl ene
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element 154 should be capable of immobilizing and retaining viscous fluid bodily
waste that is accepted and stored by the absorbent article. Preferably, the

immobilization element 154 should have immobilization values corresponding to at
least about 70% of the viscous fluid bodily waste accepted by the waste management
element 120. More preferably, the immobilization element 154 should have
immobilization values corresponding to at least about 80% and most preferably at -
least about 85% of the viscous fluid bodily waste accepted by the waste management
element 120. Generally, Immobilization Under Compressed Inversion values
between at least about 70% and about 100% and between about 80% and about -
100% have been found to be acceptable. Further, the immobilization element 154
should be capable of retaining greater than about 7.5 g of viscous fluid bodily waste
which penetrates the structure. More preferably, the immobilization element 154
should be able to retain greater than about 8.0 g of viscous fluid bodily waste, and
most preferably greater than about 8.5 g of the viscous fluid bodily waste which
penetrates the structure. Generally, Retention Under Compressed Inversion values
between at least about 7.5 g and about 100.0 g and between about 8.0 g and about
100.0g have been found to be acceptable. |

The immobilization element 154 may be any material or structure capable of .
reducing the proclivity of viscous fluid bodily waste that has penetrated the
immobilization element 154 from leaving the structure. Thus, the immobilization
element 154 may include a single material or a number of materials operatively
associated with each other. Further, the immobilization element 154 may be integral
with another element of the diaper 20 or may be one or more separate elements
joined directly or indirectly with one or more elements of the diaper 20. For
example, the immobilization element 154 may be an unjoined layer of material

disposed under the storage element 152 or may include all or a portion of the storage



St or age El enent The waste managenent el enent 120 of the present
i nvention preferably also includes a storage neans or storage el enent 152
capabl e of storing viscous bodily wastes accepted by the acceptance el enent

150 or ot hegvg%{gfé%i ng layer(s), if any. In preferred errbog%:%ggs?‘mgghe
ue or a

storage el enen shoul d have a Storage Under Pressure va out
0.70 g/in[err] of viscous fluid bodily waste. Mre preferably, the storage
el enent 152 should be able to store greater than about 0.80 g/in[err] of

viscous fluid beldinkit 1525Which Bvable b0 imimebildecdnd Yetdin Vistous BGidApdile hasiRhs 152
shoul d be able to stor% greater than,abét%t 1.0 g{gi,n[er,r,] of viscous fluid
bodi |y waste, afescribsdiabgye. i any casey it dsprsterred that Tsdmmobilization; element 54be

vi scous fluid beﬁgﬁﬁbew&iateﬁ%ﬁﬁfﬁk]ls%aangg'e!akgﬁﬂ@lﬁ’}ﬂ&rthﬁ{oﬁﬁﬁw elReMEIZ0,

bet ween at | east about 0.8 g/in[err out 10.0 g/inf[err| and between

about 1.0 g/ i n[ Ehis}s neqessary & ensure thatyissous finjdbaily waste apcepted and/ axstored byb| e. -
The storage ele . . 8 L. ' .y ver,
it is preferr edﬁﬁﬂéwél?ﬁ’gggg%/ bﬁggg%ﬁtg%n%q%g g%e‘%gf?b\%&a"é‘ég%ta gg W th

t he acceptance Akeordingly,libthapbe desirablejis tovate thelimmdbilization elemdnt 154 belowhous
fluid bodily _ : . e Ky te
accept ed by t heS'QFEE Sement. 132 and the acseptangs clement 130, dn 2 lfPﬁg’eP%'F'eﬁé’\reﬁf%z.
(Enbodi ment's ar grotchitegion B2 of the Whtle | Howéer,dis ABRE aBévelifithe fdrigeividaaat 1424 or
acceptance el enment 150. In such cases, the bodily waste nmay enter t

storage el ement hassiragsppeatiany capgbilities., ithe, dmmpbilization slement, 94 ower b hﬁ“qee‘i

structure.) In aHeASiR the diaper 20 such that the viscous fluid bodily waste accepted and/or -
stored can be transported to the immobilization element 154, Further, as with the
acceptance and storage elements 150 and 152, the diaper 20 may have uniform or
nonuniform  Immobilization Under - Compressed- Inversion performance
characteristics. Thus, one or more immobilization elements 154 ma)" incorporated in
the article having regions of different immobilization and/or retention performance.
Further, any or all of the immobilization element 154 may be removable from the

absorbent article for separate dispdsal, if desirable.

Suitable materials for use in the immobilization element 154 include
microporous foams, _superabsdrbent polymer particles or fibers, cellulosic fibers,
capillary channel fibers, entangied synthetic fiber batts and the like. Some preferred
materials include foam absorbent materials such as those described in U.S. Pat. Nos.
5,260,345; 5,387,207; and 5,625,222. Other preferred materials include absorbent
gelling materials such as those described in U.S. Pat. No. 5,147,345 entitled "High
Efficiency Absorbent Articles For Incontinence Management" issued to Young et al.
on September 15, 1992. Each of these patents is heréby incorporated by reference

herein,

Data on several individual immobilization elements are provided in Table V.
The test for Immobilization Under Compressed Inversion performance of an

individual immobilization element 154 is the same as the Immobilization Under



it is preferred that the storage el enent 152 be | ocated in the region of
the diaper 20 which is |ocated near the wearer's anus when the diaper 20 is
wor n. Accor di ng is preferred that at |least a portion of the storage
el ement 152 W@ €f¥5§ﬂosed in the crotch region 37 of the absot®¥H98220% | e.
However, in sonme alternate enbodi nents, the storage el enent 152 may i ncl ude
at Ieast a portion of either waist region,4h leg cuff, the waistband, a

e et o CHRB BHE el i Rl B3 S, o

el evat ed above uahintgndedfor dée, qumkytmmt lsgped’onﬁabnmlpén thedndividuat stérageclameito be

enbodi mong <. 1 1 RGP ER et 4 nf oo ot BRI e B ey st

contact with s khﬂt@&heeﬁaframp&naé ﬂ&héﬂté YFéithek, hﬁe ¥dnipl@idedtéd fith BRdkdndargast e
source (e.g., the perianal he St.oragé. Under “Pressure

per f or mance of P%P?Pﬁﬂﬂée“éllghﬂ?ﬁml@?bﬁﬁ? WWB’#W eehpelow, iy used as
throughout the diARg ra,,ggg Such variations nay be acconpl i shed by enpl oyi ng
mul tiple storage el ements 152 in the diaper-20 or "by providing ‘a single
storage element 152 with regions of different Storage Under Pressure
capacities. Further, any or all of the storage eI errent 152 may be renovabl e
from t he absor bemt—art+cte—for—separate—dtsposat—+f—dest+abte:

The storage el errent 152 may be any nat emﬁa;LE)V structure capable of storing

bodi | y exudat es, escrihe ove. stora | ement 1

i ncl ude a singl elnﬁﬁ? Wﬁ?nﬁ?&i"'&%ﬁmf“ "‘??ﬂ?'é sing 8 S F'§ %E‘%‘Lef‘gt ed
with each other. Further, the storage el enent 152 may be |ntegral W th

anot her el enent of the diaper 20 or may be one or nore separate el enents
joined directly or indirectiopsiflemesine or nore eftermsnbadent Immobilizatinar 20.

I n one enbodi nent, as shown in Figure 5, the stor SHPenent 1Y84ef ncl udes a

structure that is separate fromthe core 28. Howev&¥in®) - Compressed
: . Inversion
(%)

Acquisition Layer from Pampers Premium Slze : 045 . - 91
5 Diaper available from Procter & Gamble, R fo
Cinti.,, OH . _

Loop landing elcment of Comparative Example5 . - 052 = - - 71
without apertured vacuum-formed ﬁlm topslnet

Large-cell formed film of Comparative Bxample 3 0.70 . -66
without hydroentangled apertured nonwoven
web topsheet

Scrubber particles of Example 3 without 14 70
woven netting topsheet . .

Mixture of scrubber particles and foam 1.80 81
strips of Example 5 without woven netting
topsheet

Layered assembly of scrubber particles and 1.89 78

foam strips of Example 6 without woven
netting topsheet :




33 enbodi nents are contenpl ated .wherein the storage el enent /152 includes at
| east a portion of the core 28. Suitable materials for use as the
storage el enment 152 may include |arge cell open foans, macro-porous

conpr essi. on & '%Efxnt nonwoven hi ghl ofts, |large size parti foLns of
open and cl oseg4 ce foams (macro and/or m croporous), hi gﬁﬁ@kﬁsgﬁ%vens,

pol yol efin, polystyrene, polyurethane foa or particles, structures
conprising a nultiplicity of vertically oriented | ooped strands of fibers,
absorbent core 9&mu&ﬁmm%mdﬁwm§|bed above havi ng punched hol es or

depr essi ons, and the like., (As the l'ike. used hereinp,  the ter "m croporous” refers
to materials which af\s Efia%ps"eof ¢ RIFRENf, IMVERHONs i AP cagl; toa geany Jypes;8F i on.

The term " macr Ogpgoieni aftfele®'sich & diBpeds, itAdiring) patks) SncBRtirRficd B, AhcRtiAeAcE! f ect
capillary transport of fluid, generally havi ng pores greater :than about 0.5

nmin di aneter sm%mnems sém absetbent insets, ipppoh dingss, ferminineciygigne 1. 0

mm in di aneter. fa

| andi ng el enent ;7 havi hg gn un %sﬁagggé%%gﬂd g%ﬁg?;h%?ﬁka S‘?ﬁ; @9 fl"ﬁ%&t ers
avail abl e as XPb:aiﬂ;ﬂeh dfrpwefmédeerﬂiudi“mmpoufahe prasent mMnnnneahmnld mot chhsteed ¢d a. o
Anot her enbodi ncl udeﬁst eni er, crinped and resin-bonded nonwoven
hi ghl of t havi ng t & FOPHE Bﬁ{""ﬁq °%10 granms per square meter and an
unconpressed thickness of 7.9 millineters which is available fromthe it

Conpany of Wens, CGeqrgia. The age el ement 152, ny rtion,thereof,
may include or be co@PEarefirred em g‘!ﬂeB'rPfdhe HF?F@Y"“K‘??S%'%@% 93?8@5”‘!‘3"

enhance or changmsiritéd REFi MBE@GOﬂ'hehﬁk%fbeﬁé‘ﬁﬁaéﬁﬁhtﬁﬁ&ﬁwﬁﬁtEe&%n@keémnt
An al ternate enbodi nent of a storage el enent 152 includes a macro-

particul ate str&eond @Ia?!svccsm@&rané |amgotah ragion; 37| Ipeatadbetyeen ithecfirst waig gegioe | es
macr o part cl esof F0pie ey, Wkt fegf®af I, Gpdr A'GERR o toBiger’2a, H°
about 1.0 mm andackisimet 28 and amabscnbait mmeﬂ&dneﬁasedabétwﬁre&uﬂmhedb@étanﬂ then and
about 16 mm. HO\Qeéfcsﬁeet B8’ t'f‘h%'tggsheet 24 is disposed in at least a portion of the first waist
region 36 adjacent the body facing surface 47 of the core 28 The diaper 20 also
includes an acceptance element 150 joined with the topsheet 24 and extending
longitudinally away. from the topsheet 24 through at least a portion of the crotch
region 37 and at least a portion of the second waist region 38. The acceptance
element 150 includes a woven netting aﬁailéb]e asa TuB. Toy Bag from Dollar Tree

" Dist., of Norfolk, VA.

The diaper 20 further includes a storage element 152 located between the
acceptance clement 150 and the backsheet 26. The storage element 152 is located in
at least a portion of the crotch region 37 and at least a portion of the second waist
region 38. In this embodiment, the storage element 152 includes a macro-particulate
structure 170 comprising particles 172. Specifically, the macro-particulate structure
170 includes about two grams of the scrubber particles from Example 4, below,
mixed with about 0.35 grams of strips of foam absorbent material having a basis
weight of 45 grams per square meter, as described in U.S. Pat. No. 5,260,345. The
strips have dimensions of about 19 millimeters in length, 6.4 millimeters in width, and
2 millimeters in thickness. The scrubber particles are distributed over a



as small as 0.5 mmand snaller, and particles |larger than about 25.4 nmare
contenpl ated. Particles having a nom nal size of about 1.0 nm or greater
are those which are generally retained on the surface of a U. S. Standard
No. 18 mesh WPayss2ol PCT/US98/24298 34
screen. Particles having a nom nal size of |ess than about 25.4 mm are

t hose which generally pass through a U S. &andard 25.4 nm sieve screen.
Particles having

. : o t . o
general ly retainé %ﬁ%ﬁ?‘%’u l§§8e %?T@gfﬁeg.d'sgésgﬁ arnqu@otn%ﬁﬁnn%‘{@*’g\%%e
screen. The nomiarticle pfiapprokimately 6.8 sxnmhicki“thih pniilowef” ofoamc absprbestt matprialhe
particles into st gr gge egent.. 1 testing, or use.. Particles hawing a
noni nal size of ?Qsﬁﬁ?eggnéﬁgaﬁ%mg}%g Vﬁf"&ﬁgg‘f"é‘p@@%&%’f'ﬁ byeﬁ‘%" on.
the surface of aavinga bakiemebightl of 126Ngfdn®/ Perssga@eineter. The scrubbief particles are
macro-particul ate st }Cture 17Q may i nclude any nunber of ‘particles 172.

Further, the pafeipty msmsbé“’fﬁqj%'ﬁ\@&ah ont foam tripsand agg fren 1o mowe
structure 170 ORuifify tRE atedl BRUNGitRACHY %@gﬂé(ep%fmnlﬁﬂ Qﬂérbentsﬁocaﬂl as a

Alternatively, the-structure 170 may i'nclu an external ‘support, C
mel t bl own hot - nmaterigl. udhe pariicles and tsips iapg) preferably nof) bandedh ke the wovent tetting

adhesi ve or non ' ' . '
o0 be ] of ned AP 8F afy bl dayeb rie Riraice ofiilent{so i Bl a4 e iianrig T
t opsheet or t he layerseutsidesheperipherlyef tlie12yeraf *thihamtibwet! absotbient foanl. i n -

patterned, three-dinensional regions such as pleats, "pillows", and
pockets. The individual particles 172 nmay be made from any

material suitable foln dfthériembodiment, as shown in Figure 8, the absorbent article of the
present invention may be an insert 21 or sinitary napkin which is intended to be
applied separately to the wearer or to be placed in the wearer's underwear, an outer
cover or the like. Thus, the insert 21 is generally not intended to take the form of a
pant, but rather is to be used in conjunction with a pant or other structure which
holds the insert 21 in place about the wearer. The absorbent insert 21 has a pair of
opposed end regions 135 separated by a central region 137 and includes an absorbent
assembly 27 which may include an absorbent core 28, an acceptance element 150, a
storage element 152 and/or an immobilization element 154. The insert 21 may also
include one or more attachment element(s) 41 to hold the insert 21 in place in the
pant or outer cover. 29 during use. The attachment element 41 may comﬁrise
adhesive, cohesive, hooks, snaps, buckles, buttons, ties, magnetic, electronic and/or

any other know means for attaching absorbent articles to undergarments.

TEST METHODS

cosi
The viscosity may be determined by a controlled stress rheometer. A suitable
theometer is available from T. A, Instruments, Inc. of New Castle, DE, as model
number SC2100. The rheometer utilizes a stainless steel parallel plate fixture. The
rheometer has a rigid horizontal first plate onto which the sample is placed and a
second plate mounted over the first plate such that the axis of said second plate is



absorbent articles, including the materials described above with regard to
t he absorbent core 28 or the storage el enent 152. The materials used in the
particles 172 may be absorbent, nonabsorbent, m croporous, nacroporous,
resilient, Lid ent, etc. or may have any other desira '
characteri sﬁg?ﬁ%glrrpl es of macroporous absorbent materi al scg"{ﬂs?%ﬁsg for
use in the particles 172 incl ude highl oft nwovens, open cell foans,

bundl es of fibers, sponges and the like. O her absorbent materials include

cel | ul osi g baL t spfrpeaqﬁbuliraoyhecﬁtrstmlm. Til;dmcg;d ptmentz' (Q'lllsdeﬁﬁmi?grsmaﬂiﬁhé@}. SAS uch

as superabsorbent pol ymers,. etc. absorbent . particl es may conprise

plastic, metal, QB'E.r%f"’rf{'E?t“gF%&‘? p@TN”@rg}eHla@e‘lsI.“%g%g%&ﬁ%.%mm@“cow_ _

materials, synt bﬁh?l@s,fwmﬁrtﬁe f(ﬂ@!c&nﬁrﬁ‘&&agsﬂ Shppsslied phite isgﬂwéﬁ'@gnm@ ol Ke.
or absorbents,

Further, any or all of the particles may i1 nclude o

| otions, skin cavater-Bkenfesal samples. Fheifirstand iseeond plates abeisrfacedsapadiupytor2000

I nhibitors, and ' ' emenit Droc : - . .

35 The strﬂlo?‘gn;'emglﬁ’egr%%?e?gﬁ naypr(%:e rrsrs)'r _ing_sgc?gF H’g“fee‘st%“eeag , t%&rdt"lwél e
172 (si ze, shapéhﬂﬂrglf@ﬁabto,tat@nc The drivermptorrant stiain aemspx areralsoahowitekfom that
particles 172. 'ﬁggegﬂngture may be honbgeneous; heterogeneous, as when
particles 172 having different properties are disposed in certain areas of
the storage el enent 152; |ayered; or any other desirable configuration. In

sonme enbodi nents, nore than one type of mxture nay _be enployed (e.q.,

macr opor ous and nonahs t“ﬂ’ﬁh&ﬁ?‘?@ylz?ﬁ Ra§raps) HB#BQ’@Q@SJ@I‘F gﬁ%@%dsi n

one | ayer whil e caftered8h thedita pldt ' LI erent
; PSS AR A e b B Skl

| ayers of particles maﬁ/ be directly adjdcent par at ed
by one or nore REPEte Ahetest Ay large rpieces 0§ undigested fordnmetedal (sig.weeds) atebs,

film foam adheshoed. §ROnksNatk idGised into position. Excess amounts of the sample which
are displaced beyond the diameter of the second plate are removed using a spatula.

Water is then misted around the edges of the sample to prevent edge effects due to
moisture loss during the measurement process. A programmed applicatibﬁ of a shear
stress, from 50 to 50,000 dynes/cm? for pasty and firm samples, is applied to the
sample by the rheometer. For runny and watery samples, a shear stress range of 5 to
5000 dynes/cm? was used instead. The dat-a;' is fitted to a power law function where
the apparent viscosity = k j&), k = consistency (unité. of cP x secl™), j = 'shear rate
(Units of 1/sec), and n = shear index (dimensionless). Therefore, when j = one 1/sec,
the viscosity = k. (The plates are maintained at 35 degrees C throughout the test.)

Acceptance and Receptivity Under Pressure
Acceptance Under Pressure is measured by the following test which uses the

apparatus 139 illustrated in Figure 2. A hollow plexiglas cylinder 140 is provided
mounted on a stainless steel plate 142 about 9.5 mm thick. The plate 142 is a square,
about 10.16 cmx 10.16 cm (about 4 in. x 4 in.). The cylinder 140 and plate
combination has a height of: 7.6 centimeters (about 3.0 inches), an inside diameter of
5.08 centimeters (about 2.00 inches) and an outside diameter of 6.3 centimeters
(about 2.48 inches). The bottom of the cylinder 140 extends below the plate 142 a
distance of about 3.5 millimeters. The lip 143 prevents the test fluid 166 from



The macro-particul ate structure 170 preferably includes a continuous
interstitial void space 174 that is defined by the space between the
particles 172. By varying the size and/or shape of the particles 172 the
interstiti aPVQ/??(%”épace 174 can be controlled. The particl SETHNPE%1 any
known shape, including spheres, oblate sphgroids, rectangul ar and pol ygonal
solids, and the like. Table Il shows the Roid fractions of particles

havi ng parti cul alt knae dygpm ' ; [

shapes and voi d%&ggt%ﬁ? g}réedecciste@gt?iab‘gg In Pe%'sgsgem%%r%?nﬁgﬂsﬁg
Handbook, 6t h egrovidedaghhating a diapeter of§.08cm (#boat2.0 inches). :

TABLE |11 Packi ng Type Nom nal Size (mm Voi d
Fraction ‘Bed saddl es : : 6 T

0. 60 A cylindrically shaped 24.6 gram plexiglas weight 1134 is provided. The weightO. 62
8. 78 Pal | ,lﬁbgs a7aameter c|>tn§8§ ge)éﬁtsh%t%crisl (%g_out 2.0 inches), go that the weight 144 ﬁt313 |
8- g;- 0.92 RAhCJIdse tolesafiée within the cylinder 140 but can frefg' slide throughout the holeo 64
1§ 141 in the pylinder 140. This arrangement provides a pressure of about 119 Pascals '

(Pa) (about 0.017 pounds per square inch) and a test area of about 20.27 square cm
(about 3.142 square inches). If desired, the weight 144 may have a handle 145 to
allow it to be easily inserted into and removed from the cylinder 140. In such cases,
the combined mass of the handle 145 and the cylindrical weight 144 should equal

24.6 grams.

A sample 146 of the structure to be tested for Acceptance Under Pressure
properties is provided. The sample 146 may be cut from an existing diaper or may be
constructed from material which has not been formed into a diaper. The sample 146
includes the entire structure intended for use in an article or the entire structure of the -
article to be evaluated, including the top layer 161. (In order to measure the

. Acceptance Under Pressure performance of discrete -acceptance elements, as.
described in the Acceptance Element section above, the Acceptance Under Pressure |
test is performed using the standard storage element 147 in place of any underlying
structure or layers.) The sample 146 should be cut into a square measuring 10.16
centimeters by 10.16 centimeters (about 4 inches by 4 inches).

Five layers of a high basis weight blotter 149 measuring 4 inches x 4 inches are
provided. The top layer 161 of .the sample 146 is removed and the remaining
components, or layers, of the sample 146 (if there are multiple components or layers)
and the five sheets of blotter material 149 are weighed to the nearest 0.01 grams.
Thus, if the sample 146 is being taken from a diaper, the layers of the diaper such as
topsheets, secondary topsheets, acquisition layers, absorbént cores etc., should be

separated prior to weighing. (In some cases, a single layer may comprise two or



36 Regardl ess of the nmakeup of the storage el enment 152, it _shoul d
resi st conpression so as to maintain sone significant |evel of capacity
(e.g., "storage") when a conpressive force is applied to the storage

el ement 152ywdbgsseqir operty is referred to as the "conpr ess'g@,ugﬁ% ance"
of the storage element. Preferably, the storage elenment 152 is able to

mai ntai n at {east about 50% of its originajgthi ckness when a conpressive
force of 0.2 psi is applied to the structure (i.e., have a conpressive
resi stance of atmdrepstmaabatlytbanged comvporents)efesaldoing, tire misp bagskes|moeret 152

shoul d be able t | | ast about 70% ev nor.e pr.ef erabl t

| east about 80%d9%'tr’15§ ‘ﬁ%?%‘g%ﬁféggmeg{"nfeggg{/%rg%&%mgpfp%pm é'i'ﬁal

t hi ckness when aampled@sThelaydroofthe simple PA@may befréweR to sid theitospiratidnrom N
preferred enbodi pents, the stora%iee( e] enent ,15y2 is able to maintai n between

about 50% and 989ipeRnt Jayers of ithy sample; 16c reeding ey beaccomplished psieg PHA0Q151 0. 2
psi 1S appl | ed el yefigeraticihbleby PHAIGS EECE %! BPWikhdl) Sasbadhiddfls ©f ement 152
6 an 6 Of I

shoul d be able to maintain between about 7 S ari ginal
t hi ckness when a conpressive force of 0.2 psi is applied. The storage

el ement 152 shoul d tQhi I tself to.substanpti y its
origi nal thickness %gﬁa@ﬁgq?gr%géﬁ? §eré=§}%\l,%ﬁ%ﬁrgﬁ%ggﬁ%%§% gqpe‘?ér%d to
as the "resil i estegkedddyetsof bivtter materiall 149rsvith. théidd afithdsaynple 146 imtnded Gefagk ement
152 shoul d recoyer_at | eas out 80% of ijis original thi S i, e., have
a resiliency of ¥h§tw$aé%{s?"e %83%‘%% anGREIeR tﬁ?@?ﬁ?’a’ﬁ#ﬁ"‘gbgﬁez@g blatistit 90%
of its original niatiriakMssis préférably ififteation BHR ab&N a¥AIRKIE o Ahidrdts Filirstion,
renoved. IPy&cﬁl II n.to its. storage function, the storage el ement
152 may transpolic- ¢ Qllyr SRsings, Psansylyanip as #632:028; havingea basiseight of shout c| e
20 in directiongogrmfpdl méeparal l el to the plane of the backsheet 26. The

transport may be active, such that capillary or other forces result in the
novenent of the viscous fluid bodily waste or conponents thereof (e.g.,

i scous 101 d bodi | 3 eoRgnel llenuly k' FNBRCH SR e HRRE el 1805 ur e
under the infl ueenteedbndhe svorlakirfacaiishiofth SvesFantell CQTS25 (Viadd 7Y 13-8RaT er
A (AT E T TR
l'i ke, such thatuidee the probe 162. A suitable probe 162 is a 100 cm flat-ended cylindrical
aluminum extension rod "QTSM3100" available from the Leonard Farell Co. of
Hatfield England. The cyﬁnder 140 is centered on the. sample 146. The two 625
gram weights 156 are placed on opposite corners (diagonally) of the plate 142 to
stabilize it. A syringe having an opening of about 4 to 6 millimeters is used to
dispense approximately 10 cubic centimeters of viscous fluid bodily waste analog 166
(Analog A as described below) through the hole 141 in the cylinder 140 onto the top
of the sample 146.

Viscous fluid bodily waste analog, Analog A, is a fecal material analog made
by mixing 10 grams of Carbopol 941 available from the B.F. Goodrich Corporation
of Brecksville, OH, or an equivalent acrylic polymer in 900 milliliters of distilled
water. The Carpobol 941 and distilled water are weighed and measured separately.
A 3-bladed marine-type propeller having a 2 inch diameter paddle, (available from
VWR Scientific Products Corp. of Cincinnati, Ohio, Catalog # BR4553-64, affixed to



37 viscous fl.uid bodily waste may readily nove through the structure with
m ni mum ener gy i nput. Tabl e 1V includes Storage Under Pressure
performance data relating to several individual storage el enent structures.
St orage UndeWOS9@%8%r e performance of individual storage el ERENE®24E8 nqy
be measured in the same nanner as the Storage Under Pressure test
descri bed below with regard to integral str4lctures, except that the

i ndi vi dual stor agglsagsgs %&,gl’sg_s?gﬁg Gk &‘,%ﬁ%{g%{n Yolldr Oﬂ'ﬂea?r&peu&

structure and undér acceptdnce e enent hest a
accept ance el erres;teedﬂfbuldsbaossmmt 45Grpan dmﬁngmmgc [The Imixey phouliﬂfbn@itmmr d

goﬁgga]y 1gf X Cﬁ|6 ng@ndqtavﬁl D! 'Fheaéanﬁgpzo% ?sT sAlow{y sievi m'¥a§he wa.tfe.ci'a s[or that 3] ?s ‘*‘WBLE
infd e aeﬂe:mdemxa without !brhﬁrlg”lﬂhxfh o'iixﬂ;ssgi oF ﬂisﬁ@ﬁﬁpt THE Rixtire ment

St or age El enent St orage Unde
Pr essur e is stirred until all of the Carbopol has been added, and then for a period of 2 minutes

(SLATLEE ) oy TR G SRR A N e S .

without 0.52 bowt should be rotated as needed to achieve a homogeneous mixture. (The mixture
will likely be shghtly cloudy with air bubblés). One hundred grams of a 1.0 lj
volumetric NaOH solution, available from J. T. Baker Co., Phillipsburg, NJ, is then
slowly measured into the mixture and the mixture is stirred until homogeneous. The |
mixture should become thick and clear. The mixture should be stirred for 2 minutes
after the addition of the alkali solution. The neutralized mixture should be allowed to
equilibrate for at least 12 hours and should be used for the Acceptance Under
Pressure test within 96 hours. thereafter. Before the Carbopol mixture is used, it
should be stirred in the container at low speed (about 50 rpm) for about 1 minute to

ensure the mixture is homogeneous.

Analog A should, if prepared correctly, have a “hardness” value between 55
and 65 grams, Hardness is measured using a Stevens-Farnell QTS-25 Texture
Analyzer, model 7113-5kg, and associated software on an Intel-based machine
having a 486 processor or higher. A % inch stainless steel spherical probe and an
analog receptacle are provided. A suitable probe is the TA18 probe available from
Leonard Farnell Co. of Hatfield, England. The analog receptacle can be made by
cutting a 7 milliliter linear low density polyethylene scintillation vial (having an inside
diameter of 0.55 inches +/- 0,005 inches) to a 15 millimeter length. Suitable vials are
available from Kimble Glass Company of Vineland, New Jersey as #58503-7 vials.
The analog receptacle is filled to within 2 millimeters of the top edge with the analog
to be tested. The vial is centered under the % inch spherical stainless steel probe.
The probe is lowered to a distance of about 1 millimeter from the surface of the
analog in the vial. The probe 162 is moved downward 7 millimeters at 100

millimeters per minute and then stopped. The Hardness is the maximum recorded
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analog. The Texture Analyzer 160 1is activated so the probe 162 depresses the
cylindrical weight 144 at a rate of 10 millimeters per minute until a resisting force of
about 144.6 grams is reached. The Texture Analyzer 160 is set to stop the
downward stroke once the resistance force of 144.6 grams is reached. The recorder

is set to trigger at a resistive force of 5 grams. (The maximum resisting force of

n
r

or age

IS
ber s,

nt
hnson

144.6 grams corresponds to an applied pressure of 700 Pascals or 0.1 pounds per

square inch). Once a resistive force of 144.6 grams is reached, the probe 162 is
retracted to its starting position.

The weight 144 is removed from the cylinder 140, and then the cylinder 140

is removed from the surface of the sample 146, taking care not to drip any Analog A

is then removed from the underlying layer(s) of the sample 146 by dragging the top
layer 161 parallel to the surface of the underlying layers, if possible. For certain
structures where the top layer 161 is difficult to remove by dragging parallel to the
underlying layers, the top layer 161 may be peeled or lifted away from the underlying
layers of sample 146. If the sample 146 comprises only a single layer, the standard
acceptance element 151, described below, is utilized as the top layer 161 of the

-remaining in the cylinder 140 onto the sample. The top layer 161 of the sample 146 -

sample 146. The underlying layers of the sample 146 and the blotter material 149 are _

then weighed. The amount of test Analog A accepted by the sample 146 equals the
increase in combined weight of the underlying layer(s) of the sample 146 and the
blotter material 149 caused by the test Analog A penetrating through the top surface
layer of the sample 146 per unit work performed (in milliYoules) on a unit area basis.

The area under the force vs. distance curve, used in calculating the unit work, is



descri bed as.DFPN162 and produced by Fi berweb, Terre Haute, Indiana to
create a | ooped, carpet-like structure. However, the storage el enent may

al so include other types of fibers with feces retention neans other than
capillary cRA¥2%%s well as non fibrous menbers providi ngPSEEEE2Ment i on
capacity. | mproved i nmmobilization gerfor mance at | ower conpressive
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provi de the desired performance ‘characteristics.

39 Immobilization El enent In addition to or in place of either the
acceptance el enent 13Q..0fvitl Widett O @89€=  Acceptance Under Load (g/in?/mJ)
Pressure (g/in2/mW) Time required to Reach 144.6g
Resistive force (sec)

Storage Under Pressure
Storage Under Pressure is measured using the same apparatus 139 described

above and illustrated in Figure 2. The hollow cylinder 140, weight_ 144, and 625g
weights 156 described in the Acceptance Under Pressure test above are provided. A
sample 146 of the structure to be tested f‘on" Storage Under Pressuré properties is also
provided. Again, the sample 146 may be cut from an existing diaper 20 or may be
constructed from material which has not been formed into a diaper. The Sample' 146
should include the entire structure intended for usé‘ in an article or the entire structure
of the article to be evaluated. (In order to measure the Storage Under Pressure
performance of discrete storage elements, as described in the Storage Element
section above, the Storage Under Pressufe test is performed using the standard
acceptance element 150 in place of any overlying structure or layers.) The sample
146 should be cut into a square measuring 10.16 centimeters by 10.16 centimeters
(about 4 inches by 4 incﬁes).

Five layers of a high basis weight blotter 149 (identical to that described in the
Acceptance Under Pressure test above) measuring 4 inches x 4 inches are provided.

The top layer 161 of the sample 149 is removed and the remaining components, or



el ement 152, the waste managenent el ement 120 of the present invention
preferably includes an i mobilization neans or immobilization el ement 154.
The i mobilization el enent 154 shoul d be capabl e of immuobilizing and
retaining vigasewsagil ui d bodily waste that is accepted and $iphgshainest he
absorbent article. Preferably, the imobilization elenent 154 shoul d have
i mobi | i zati on val ues corresponding to at Jgeast about 70% of the viscous
fluid bodily waste accepted by the waste nanagenent el ement 120. More
preferably, thelayersofi the sample14€ (€ ntken¢ ateSmultiple .dothphusenes omiaydos)l dnd ahé five

val ues correspogdi as out 8Q0%.and, nost erably_at | east
about 85% of thgeh%algg)gtggosté* r'ld‘fe afn%)ﬁbfrﬁ ‘Vﬁ@}%%ﬁglbee’bﬁaﬁpé@flt%"%\/a& » if the
managenent el emmniplel PA& is béieg eakeh from d diapep) the foptlayen 1670 6F the QMpEY, S the
| nver si on val uets? glet \Mgggl at. .| east ab%u 70% and .about 100% and_ bet ween
about 80% and atSBtheek dtyshruld be,separated, fiom the sample J46 psior &0 weighingerIn sche

i nobi | i zation gdiggRake should 56 RikeAInGito RRAR the HmplE 14 @&%ﬂhﬁf&g& %‘Eﬁre

about 7.5 g of viscous fluid bodily waste which g;;etrates the str
More pref er abl ydefomation,of the glementsef sample: 146. 1The layers of thecsapiplecl46omaycheni n - -

greater than abgu..8 | SRO4LS, . | di . nd referably
greater than ab@ﬁgfe asgdegcrg:%dt %igi/*lésaé%ys&rf %iobg‘rﬁ %%gttalgyer %e g’gﬁ’l’t rates
the structure. @W$aerally, Retention Under Conpressed |nversion val ues

bet ween at | east about 7.5 g and-about 100.0 g and between about 8.0 g and
about 100.0g have been found to be acceptable. The imobilization

el errr,.nt. 154 ][ray_ be w?almeeﬂﬁadgp(lﬂd bstreasmmhﬁ ﬁ&jﬁghih aBy ecfnﬁgﬁﬁgléﬁiﬁﬂﬂ of hife
proclivity of viscouys ui odi wast e that has penetrated the

i mmobi | i zati on %?%ﬁ@ﬁbe%a% Bef Fémw N_@'%s‘f‘? Jide ptendetintostace the wearer

i mmobi | i zati on ekeatEThciAPdp BRY avidyCtr ot heblStht Hhfter TR 145 *’ﬁ‘he %mlﬂne‘ﬂ%%blf’f -
materials operatively associated ™wth each other. Further, the

i mobi | i zat i on @fithereample K6 and ghehlottermanterial 149 is hentered brethesvarkrsurface164 o
di aper 20 or RSyt e |.0l.0 ditectly o _
indirectly w Pﬁ«lgne o?ﬁ”e@f@n@%"g‘# &toﬁ%)’ g'l?da%g'_relp%l?ee%gr &? 8':{1%e
i mobi | i zati on iglcsntered drbthensaynplee 146 Fhectwoe 29 giaer weightsal S8 el platied pons ed

e e 1 0" A Bhfoste Bordlrs B nb Maks' 82 8 tablize"ie” A yige Favkn an

opening_ of about 4 to 6 millimeters is used to dispense 10 cubic centimeters Analog -
A (as described :;bove) through the hole in the cylinder 140 onto the top of the
sample 146. The 24.6 gram weight 144 is inserted into the Fole 141 in the cylinder
140 and the Texture Analyzer 160 is activated with the probe 162 depressing the
cyliﬁdrical weight 144 at a rate of 10 inillimeters per minute until a resisting force of -
144.6 grams is reached. (The maximum resisting force of 144.6 grams corresponds
to an applied pressure of 700 Pascals or 0.1 pounds per square inch). Once the
resisting force of 144.6 grams is reached, the probe 162 is retracted to its starting

position,

The weight 144 is removed from the cylinder 140, and then the cylinder 140
and weights 156, are removed from the surface of the sample 146, taking care not to
drip any Analog A remaining in the cylinder 140 onto the sample. The sample 146 is
then removed from the work surface 164 of the Texture Analyzer 160 by dragging
the sample 146 parallél to the work surface 164, if possible. For certain structures



40 el ement 152 which is able to imobilize and retain viscous fluid bodily
wast e, as described above. In any case, it is preferred that the

i mobi | i zation el enent 154 be operatively associated with the storage

el enent 152 WRP8H! accept ance el ement 150. This i s necessaPGTUSIER42%8 e
that viscous fluid bodily waste accepted and/ or stored by the article
passes into or comes in contact with the i mobilization el enent- 154. "

Accordingly, it t ' L) ,Qn .el e t. 154
Dol ow t he. ot or agure] B 10f HyEDR I%s WREAER, bl bl BiRlhy pAANGS e SlBing ;.
portion of the Oaysrsthe togilayer 261 may bepeeled prlifted dveaycfioam theamdedyingllagbiove i f
the storage ele 1 r't at a iligies,.the | bilization
el enent 154 nayr%;e}'&’]eo@gt gqéas%é)%g% ﬁr“leﬁa“g?@%grmz YVl WS‘?‘ﬁa g preoupt O oys
fluid bodily wasts AmiogpAdd6atsédeqalsthe hcfabe HeconbHRaRMAI IR SFUR dlierlying

I mobi lization el enent, 154. . F her, as with the acceptance and storage
el enents 150 an awrythﬁm‘%ﬁ#mééhmﬁ%ﬁé cansed by thetestrAnalng A pepgtrating

| obi | i zation  intdiResamplOTas hSeSfft arkd BesisSi O per f or mance
characteristics. Thus, one or nore inmmobilization el enments 154 may

i ncorporated in the article having regions of different inmmobilization
and/or retenti Omfl%ﬁgﬁﬁ-%eféﬂﬁa#gédermlq%ss?t_; inv%ioéhe | mobi |1 zat i on

el enent 154 nay De renovable 1ro e for separate

di sposal, if desi rabfcemeasure Immobiligatiaretinder CompréssddInfersionand Reétedtivn Under

i mobi | ization 4 j.ncl ud 1 Gropor ous foans, .supel absor bent

pol ymer particl (?ﬁ%%@? grsio *}‘fyﬁf‘@%ﬁéwﬁ 'B@‘FE";J@%JQ;‘FIIZ#{yTE%@a‘ﬂW IADhas s,
ent angl ed synt hat height bEr7.pagentimatert (dvoud i295 iRAEY, BhChEHS CHaridile b 5 .68

i ncl ude foam absor bent @eri al s, such as those described in U S. Pat. Nos.

5, 260, 345; 5, 3gFeBeterydaPayt g4 inches) anchun owside diameter rf 63 centimetore Kahout

5,147, 345 onti t1og ey o o ngs ofindy DRl RREE |20y idoicalo eyl the

Managenent " i ssutgertancedindgr Bressre anghStemge dinder PreSpreto@e deseribed above, hwitte

patents is her el LAEHRAR RPN dotl #i8tHAY€ the "lip" 143 on the bottom, and that both
the cylinder 140 and the plate 142 are made of stainless steel. The stainless steel
cylinder 140 and plate 142 have a combined weight of about 1170 grams.

The sample 146 of the structure to be tested is provided and the top layer 161,
if included in the sample 146, is removed. The remaining underlying layers of the
sample 146 and the five layers of blotter material 149 are assembled and weigiled.
The top lhyer 161 is then placed on top of this assembly. The sample 146 may also
be made from materials that have not been made into a structure. The combined
assembly of the sample 146 to be tested and blotter 149 is placed on a benchtop 165.
(In order to measure the Immobilization Under Compressed Inversion and Retention
Under Compressed Inversion performance of discrete immobilization and retention
elements, as described in the Immobilization Element section above, the
Immobilization Under Compressed Inversion test is performed using the standard
acceptance element 15_0 in place of any top layer 161. All underlying layers are
included in this evaluation.) A syringe having an opening of about 4 to 6 millimeters
is used to dispense 10 cubic centimeters of test analog through the hole in the .,



her ei n. Data on several individual immbilization elenents are
provided in Table V. The test for Immobilization Under Conpressed |nversion
performance of an individual immobilization elenent 154 is the sane as the
| mobi | i zat GRsoskasher | PCT/USO8R4208 41
Conpressed Inversion test nmethod described below relating to structures
configured as intended for use, except thay it is perforned only on.the

i ndi vi dual storage el enent 152 and/or immobilization el enment 154, and does
not include oveeylipdergiOaintthattep efthi sarmple 346 hEhe wstomalag(Apilag BY usddaneliis S .

Further, the sanple. is t with the, standard acceptance el ement 151
descri bed above‘.“g‘%”}&ﬁ’&}%{ge@ g'gs agueoys | plvpcplamids f‘g“ e PERRTEh St 39 ows.
anal 0g.) Twenty-two and five-tenths (22.5 g) grams of polyacryf¥Bkife, \Wvail¥oR Bohi ARKEPN |
Under Oorrpresseg | nversion Using a Standard Acceptance El ement .
Storage El ement Chemical Company of l\%lm}ka’gé”’@?m'é_m is mixadowith iazeelution of 20 g of
Pressure - Db Sdishwashing solution, available from the Procter & Gamble Company of
(glinferr]) . Conpressed . . - .

| nver si on Cincinnati, OH, diluted with 1000 ml distilled water. Mixing is done using the same

propeller used in nuxmg Analog A, except that the propeller speed should be
constant during mixing at about 650 rpm. Mixing is done for 30 minutes in a water
bath at 180°F. The heated water bath is removed and the mixture is stirred for an
additional 30 minutes. The mixture is allowed to equilibrate for at least 12 hours and
used for the Immobilization Under Compressed Inversion test within 96 hours.
- Analog B should have a hardnes# value (measured as described above for Analog A)
of between about 7.5 and about 10.5 grams. Analog B is designed to simulate the
water suction power of actual runny feces from breastfed babies. Analog B is
generally easier to accept (i.e., more mobile) than Analog A, which makes its

retention more difficult.

The test analog (Analog B) is allowed to penetrate the sample 146 under
gravitational force for 3 minutes. The cylinder 140 is then 'removed. from the surface
of the sample 146 and the entire sample 146 is weighed. The top layer 161 of the
sample 146 is then removed from the underlying layers of the sainple 146 by lifting
the top layer 161 vertically from the surface of the underlying layers and allowing any
excess Analog B to drain back into the lower layers. The assembly of the remainder
of sample 146 and the blotter material 149 is then weighed. This provides a measure
of the net quantity of Analpg B imbibed by the structure during the loading step of
this test. The sample 146 is then reassembled, including the top surface layer 161.
Three layers of the 4 inch square blotter material 149 are provided and weighed. A
standard storage element 147 is provided and placed on top of the three layers of
blotter material 149. The reassembled sample 146 is inverted onto the assembly of
the standard storage element 147 and the three layers of blotter material 149. (The

standard storage element 147 includes a 4 inch square 1.6 millimeter thick aluminum
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A 16 pound, 16 square inch weight 158 (correqundihg to a 7000 Pascal
pressure, or 1.0 psi) is then gently placed on the surface of the sample 146 which is
facing away from the standarci storage élement 147. The weight 158 is removed after
three minutes, and the sample 146 is reoriented so that the side insulted by the test
Analog B is facing up. The top layer 161 is removed and the weight of the remaining
layers of sample 146 and the five layers of blotter material are measured and
recorded. The sample's Retention Under Compressed Inversion is calculated as the
actual net amount of test Analog B present in the uriderlying layers of the structure

after the inversion cycle.

Immobilization Under Compressed Inversion is calculated as the percentage
of the test Analog B that penetrated the structure (i.e., passed through the surface
layer intg the underlying layers of the sample) duﬁng the loading step which remains
in the underlying layers of the structure after the inversion step. The equation for

determining Immobilization Under Compressed Inversion is as follows: -

Immobilization Under = Retention Under Compressed Inversion (g)
Compressed Inversion Net Quantity of Analog B (g) x 100%
' imbibed during loading step

Compressive Resistance and Void Volume

The compressive resistance and void volume of storage elements can be
calculated from the measurement of the storage element basis weight and caliper
under compression. These physical properties are important to understand the

maximum absorption capacities at different compression pressures.

A 2.25 inch diameter circular sample of the structure to be tested is punched
out using a die cutter. The weight of the sample is measured using an analytical

balance and recorded in grams. The sample basis weight (in grams per square meter)



Preferred Enbodi nents As noted above, the present invention is
applicable to many types of absorbent articles such as diapers, training
pants, incontinence briefs, incontinence undergarnments or pads, absorbent
inserts, di ders and liners, fem nine hygi ene garne <

di sposabl e ﬁgggyﬂggndages and the like. Thus, the follomﬁngkéygﬁ% es of
preferred enbodi nents of the present invenfjon should not construed.to
limt the scope of the invention. One preferred enbodi nent of the
present inventi dscalailatddebyadividing efret welghtiof it sathplel ih gfinisatiyatle butfabé grés 66the and
6. The absorbent_article 20 has a first waist region 36, .a second wai st
regi on 38 and asEP@FEH”P§BPEH“§7 | ocat ed between the first waist region 36
and the second wai st region 38. The diaper 20 includes a topsheet 24, a
backsheet 26 and an g@ orgent cqore 28 disposed between the topsheet 24 and
the backsheet 26. Th ‘ts*bﬁ \gital cabiperiggugn QYledeb # EG-238 masufscturedyr @naBoldd 1 he

first waist regi 36l to f aGi NG e face. 47of .the core. 28
The di aper 20 a|°§%°?n§%ﬁ'§%{a}n“tggﬂc§éggﬁ&i§:%§éﬁ_ %ﬁ‘?tgf%de)és l\t?\ngtrﬁg?ﬁ -
t opsheet 24 and andresprdedin sequerice.u (Thingduge hasy lip upon which isiopted evelghtd4ah beough

at least a porti CEO eqi 37 d at Jeast a peortjon, of the
second wai s!to reéll% @H@Bﬂ@ﬁé"%é‘%@fp‘f-&ggﬁﬂ&éﬂ@ﬁ?"‘?%’&'gﬁﬁaﬁif’i?&ég%a*b&ﬁfweﬁét ting
avai | abl e as a 07 fsbywheagestingronDetel sapler)e €A (305 kecond fwahiitif gérlod iYAequired

The di aper 20 further incl udﬁs. a storage el ed;renée 152 Ioc?t ed .bet ween the
accept ance el e ﬁ?’vei%ffaaﬂas't e‘sb‘ﬁm%gi“ thatithe samg sample.shoyld e used tpg

located in at | qradurécdlipbdsiapBll @dmpragicn' Bfcel! TRISAMpIS holtCalsd bé A2 inBne
portion of the se¢ond waist region 38. In this enbodi nent, the storage

el enent 152 i ncPaaden-andali cplipepegadings shauld taken at theisema logatinngn the sample; Tbei cl es
172. Specifi cal G i il t ' t wo
grans of the sc%att)%%a?%parti%@é#?g%%gon%%ﬁﬁs“{)@?%ﬁowgé ﬁ%ﬁ&%g’&t
0.35 grans of strhingingont theaeightssicklynt mat eri al having a basis wei ght of 45
grams per square neter, as described in U S. .Pat. No. 5,260,345. The strips
have di nensions of about 19 mllineters in length, 6.4 mllinmeters in
width, and 2 m||inmeAereach Bompressiohefoice, vOitE vElaing DA cotiprbdsile SesistiRe are

di stributed OVE Caléulated as follows:

Bulk Density (g/cc) = Weight of structure/solid (g) (Fluid = liquid and/or air)
Total (fluid + solid) volume o

Bulk Density ( g/cc) = Basis Weight (ym® X 107

Caliper (cm) .

Intrinsic density (g/cc) = Weight of solid (g)

Volume of the solid (cc)
Porosity = 1 - Bulk density (g/cc)
Intrinsic Density ( g/cc)
Void Volume (cc/g) = : 1 - 1
Bulk Density (g/cc) Intrinsic density (g/cc)

Compressive Resistance, as used herein, is the ratio of the caliper of the

structure measured under the 0.2 psi pressure and the caliper at 0.07 psi (i.e., the



43 2.5 inch x 6.4 inch (16 square inch) area di sposed al ong the _
Iongitudi nal axis of the article of approximately 0.8 mhthlck "thin until
wet " foam absorbent material (described in U S. Pat. ichis
i ncor por at e IERA by reference) having a basis wei ght of Pﬁg’%%ég]per
square meter. The scrubber particles are rg; atively honogeneously m xed
with the absorbent foamstrips and are freg to nove within the area :
circunscribed byipae whad gie Qtoadwt.a -ofithé lcanfet S.@E—&ﬁﬁé oh QRSS! | Phe The
particles and strips are prefera |y not bond ega he woven netting

t opsheet or any eauation to saj@jate p@é%\eq&mcewém below. i s bonded to the.
underlying |layers outside the periphery of the layer of "thin-until-wet"
absor bent foam I n anot her enbodi nent, as shown in-Figure 8, the
absorbent arti cIOanmi'essmeRpmm(%) mvent i orﬂﬂmﬂt@w_{gﬁeftlml or sanitary
napki n whi ch |s@012qmled to be applied sepaiCalipérat 0.07psidcmpar er or to be

pl aced in the wearer's underwear, an outer cover or the like. Thus, the
insert 21 is general Rysibaiky isthe gt éﬂhbaﬂaﬁpdrhﬂ'tﬁ@mmiremmted abomrpat her
is to be used in_conjunction with a structure which hgl ds the

t he
insert 21 in pl 8% HisHANtre fempgssyon, °Y°$n et lhe- jafiethe stquchue has
opposed end reg'g@dj&téﬁ'émgfp?éis&h’sEo:ﬁ%rﬂﬁﬁfﬂti&&hqusifgdé&%ﬁ%&}éﬂﬁfd an
absorbent assenbly 27 which ; i nclude an absorbént core 28, an acceptance
el ement 150, a ghejnitigkcalipesatf07 psifi.eyrpiiosito the complsts compsession cydldment 154,
The insert 21 may also include one or nore attachnent el ement (s) 41 to hold
the insert 21 in place in the pant or outer cover 29 durlng use. The
attachnment el eniResilihby (%) = Qulindrae0.6 e the press Qps
buckl es, buttons, ties, rragnmalzpqrae()eapmcueforeemtipiressmmrlyadiﬁg‘@bleknow means
for attach| ng absorbent articles to undergarnents.

EXAMPLES

Comparative Examples 1-5 are. cbmparati\_re examples of combination

structures known in art. Examples 1-17 are illustrative embodiments of the present
invention. Each of the structures was tested as _descﬁbed above to determine its
capacity to accept, store, ixmpobilize and retain viscous fluid bodily waste. The
results are plotted on the graphs shown in Figs. 9-22.

omparative Example 1

A four inch by four inch (4 in. x 4 in.) sample cut from a Size 1 Pantpers
Premium diaper, available from the Procter & Gamble Co., Cincinhati, Ohio. The
sample comprises all the layers of the product and is taken from the region containing
the rearmost four inches of the absorbent core. The nonwoven topsheet is separated
from the underlying layers for weighing prior to testing as described above. All of
the layers are included in the actual test. |

Comparative Example 2
A four inch by four inch (4 in. x 4 in.) sample cut from a Size 1 Pampers

Premium diaper, available from the Procter & Gamble Co., Cincinnati, Ohio. The
sample comprises all the layers of the product and is taken from the crotch region

area containing the absorbent core. Eight millimeter diameter holes are punched



TEST METHODS Vi scosity The viscosity nmay be determ ned by a,
controll ed stress rheoneter. A suitable rheoneter is available fromT. A
I nstrunments, Inc. of New Castle, DE, as nodel nunber SC2100. The rheoneter

utilizes a gdopkes steel parallel plate fixture. The rhepgpigdsriig 2
rigid horizontal first plate onto which the sanple i's placed and a second

pl ate nounted over the first plate such thg the axis of said second plate .
S : _ 44 perpendicular to -
the first platetholigh theestowsthrpbpaced i3 nilllimeters orecdnterdn staggered rbivar(sdecFigurd t Wo

centimeter (2 c ral lel plate is ed for firm .pasty, .or highly nucousy
sanpl es, while t eﬁ%ﬁ’#’ s‘&%@ iﬂﬂé{gg}pvﬁfﬁgw.}tﬁi)ﬁpﬁqrg}m% Qt"éh‘iﬂ_’é"ﬁfgﬁg&%r%er y
runny or "wat er apérited eschimSomindeim dvailabié &S X-3083 61 OTeddghP Cofporititn aFaced

apart up to 2000Q m crons_duripg,the nmeasurenent process. The second pl ate

i s connected t o 15TaHayle, Indigpa1 Qyeathis sifustureas a topsheet fortesting: or and

strain sensor are also nounted on the drive shaft. A suitable
sample (typically 2 to 3 grans) of an analog to be tested is centered on
the first plat eéﬂtﬁ.@wmn}&%ent ered beneath the axis of the second .
plate. Prior to the Re &%5 # ng.jEF - t{ugi ' FREEL :
(e.g., seeds) are re%‘o‘%da? ie?iagst p g‘?‘zw&enral.sggﬁiaﬁtgoéigg?tioﬁ& @}L(cess
anounts of the €hivppee, ihe.cof Nosh (Chafdestor dSdutly @acblink eisdplacedt ever af latgeeceBecond

pl ate are renoved usi at ul ter js then n.sted, arqun hg edges of
the sanple to pmgﬁ'ff%g‘ﬁ%‘eﬁl ?@E@&e%@w%‘r Coiporaticn & reite Hide, itk ad
: X5790. : .

Comparative Example 4
An apertured vacuum-formed film available as X-3265 from Tredegar

Corporation of Terre Haute, Indiana is placed over a 6 denier polyéster crimped and -
resin-bonded highloft nonwoven, having a basis weight of 110 grams per square
meter and an uncompressed thickness of 7.9 rhillimeters,"availalile from the Glit
Company of Wrens, Georgia. "

Comparative Example 5 _
An apertured vacuum-formed film available as X-3265 from Tredegar -

Corporation of Terre Haute, Indiana is placed over a mechanical fastening loop
landing element, having an uncompressed thickness of about 1.5 millimeters available
as XPL~7124 from the 3M Corporation of Minneapolis, Minnesota.

Example 1
A woven netting available as a Toy Tub Bag from Dollar Tree Dist., of

Norfolk, VA is placed over a 6 denier polyester crimped and resin-bonded highloft
nonwoven. The nonwoven has a basis weight of 110 grams per square meter and an
uncompressed thickness of 7.9 millimeters and is available from the Glit Company of
Wrens, Georgia. The woven netting has an effective open area of 60% and primary



noi sture | oss-during the neasurenment process. A programmed application of a
shear stress, from50 to 50,000 dynes/cnferr] for pasty and firm sanples,

is applied t |l e by the rheonmeter. For runny and watery sanples, a
shear stress%’é&gdgig?DS to 5000 dynes/cnierr] was used instegﬂ'.}‘"’f??g%a i s
fitted to a power |aw function where the apparent viscosity = k j[err], k =
consistency (units of cP x secf[err], | = shedr rate (Units of |/sec), and n

= shear index (digfRRE{OMPMS) an 0 : | “94’%&1 hg,.V] ity
= k. (The plates :?rée mai nt alg_ned-gg?&g% gl‘eéarbgggmch?ﬁr g%ghout t ebs,t'g‘gt H%ﬁ‘%a
Accept ance and Reewvmteéyemmm%mr@. 5,342,338k cept ance Under Pressure
I's measured by the follow.ng test which uses the apparatus 139 illustrated
in Figure 2. A hollow plexiglas cylinder 140 is provided nounted on a

stai nl ess steel pExamplel22 about 9.5 mmthick. The plate 142 is a square,

about 10.16 cnx 10. 16 abouyt in. x 4.in.) The cylinder _14Q and pl até
conmbi nati on has a hei dﬁ?‘]’%f"égﬂ’é’ é%’dﬁ%ﬁ'@'%“ﬁ%?%*’mmf%m@m%e

di aneter of 5.08 saildblekomnte Proer & Gafblei O EhkinAst] Gllo.0Th isafpleicampiigs Of
6.3 centineters ( us The bottom of the cylinder 140 extends

2.48 inches). Th | 0.
bel ow t he pl ate 1#2AnG 1RYPS rﬁfa%P'aﬁ"%Beéﬂs taken frpm theerotghsregivn area; gontrining the

prevents the testapsbibdt cbRO Eightmillimeter diameter hol syt
45 | eaki ng out si de the desi gnated t%lstéralrmena.aTv?oesE?é%pa?cgen? &"e‘ﬁ“&ﬁt‘%‘ afe

al so provi ded, eaPrcedddimillimeters emeantar instagpered rows (seb Figure7)0 Thetopshdet is not

A cylindrically 6 Lal wel aht 144, i.s pr.Qvi ded. Th

wei ght 144 has ;@‘?‘gﬁ%&[ ?ar;% mopg:rS. gg 5&:#'%%9 eP%“?%o Bolgs. | eg'f’ye'%ﬁle&ﬂﬁt

the wei ght 144 fidescribed in Example 1, available as a Tub Toy Bag from Dollar Tree Dist., of
Norfolk, VA, is placed over the structure as a topsheet for testing.

Example 3
The abrasive nonwoven highloft side (referred to hereinafter as the “scrubber”

layer) of a scrubbing pad available as Light Duty Scrubbers #00065 from The Libman
Company of Arcola, Illinois is separated from the sponge layer. The scrubber layer is
approximately seven (7) millimeters thick. This scrubber layer is cut into particles of
about 8 mm x 7 mm x 5 mm and spread loosely on the blotter material 149 in an
approximate monolayer so as to cover an area of 16 square inches with 1.65 grams of
the scrubber particles. The woven netting described in Example 1, available as a Tub
Toy Bag from Dollar Tree Dist., of Norfolk, VA, is placed over the scrubber
particles to form the structure to be tested.

Example 4
Two grams of the scrubber particles as described in Example 3 are mixed with

0.35 grams of strips of a foam absorbent material having a basis weight of about 45
grams per square meter -(as described in U.S. Pat. No. 5,260,345 which is
incorporated herein by reference). The strips have dimensions of about 19
millimeters in length, 6.4 millimeters in width, and 2 millimeters in thickness. The

scrubber particles are distributed over a 16 square inch area of approximately 0.8 mm



with close tolerance within the cylinder 140 but can freely slide.

t hroughout the hole 141 in the cylinder 140. This arrangenent provides a
pressure of about 119 Pascals (Pa) (about 0.017 pounds per square inch) and
a test areaypgfogdigyit 20.27 square cm (about 3. 142 square i pehambsrdbds
desired, the weight 144 may have a handle 145 to allow it to be easily
inserted into and renoved fromthe cylindeg 140. In such cases, the. _
conbi ned mass of the handle 145 and the cylindrical weight 144 shoul d equal
24.6 grans. thick “tAinamtipiet™ Tddin absortieat materialt(deseritied ity &J.5.cRuit.No.f5387,207

Accept ance Under .Pressure properties i ravi ded. The sanpl 6 may be cut

froman existi nd"%?ha'ﬁé?mmogﬁﬁ‘gﬁffém n‘??ﬁ'%'@%e "f“&ﬁr’?ﬁt‘g?'gg!&vﬁ% B®ot
been forned i nt gqarélinREer . ThéReoven Hiting iéseribed inBRmpid €, Mallivieas MUE tRoye |
i ntended for use in an_article or the entire structure of the article to be

eval uat ed, i ncl R#dtpr Rellargiyes Dist, of Worfolk; WA jsplgced gvershe mixturerfe fopm thet ance
Under Pressure Qﬁﬁ&ﬁfer{@%?esﬁ& di screte -acceptance el enents, as. described
in the Acceptance 'El ement section above, the Acceptance Under Pressure test
is performed using the standard storage element 147 in place of any

underlying stru [ r layers.) The sanple 146 should be cut into a square
nmeasuri ng 10. 16%@@#&ters by 10. 16 centineters (about 4 inches by 4

i nches). ' Fi va.653ysnissofithe stnibbghpditiciésas\desceibéd ih [Bxhinple 3la¢Omined svithi ng 4
inches x 4 inches are prqvided, The tog |ayer 161 of the,s | e 146 J.s
removed and the%r n&?’ﬂ?ﬁg swwsﬂ%f%m &m‘?’é?téf'%t?"%]d_ef%ge% aé“pl?lg (*’F
there are multi gtabbe HRARRSaRd Rfripsare diviribated N&ﬁafliﬁVﬁ_PF]:&ﬂ%QSél&s%ftﬂd Blot@r
material 149 are vvegaghed to the nearest Q.01 %rams. us, if the sanple 146

i s being taken masrahl4R. afferwoven aetting described in Fxareple hevailableps asTubgtayiag: s,
secondary t ops ey Doﬁ&qﬂe'é'ﬁi%ﬁnof ook, v%ESiQ?%EE ovét ﬁ?\é shifxfire 16 BH] theP€ -
separated prior to weighing. (I'n sone cases, single layer nmay conprise

two or structure to be tested. S

. Example 6
1.65 grams of the scrubber particles as described in Example 3 is layered

over 0.25 grams of the strips of foam absorbent material described in Exé.mple 4 over
a 16 square inch area of the blotter material 149. The woven netting described in
Example 1, available as a Tub Toy Bég from Di)llar Tree Dist., of Norfolk, VA, is
placed over the mixture to form the structure to be tested.

Example 7 ) _
36.35 grams (about 127 count) of 6 millimeter diameter soda-lime #3000

glass balls, available from VWR Scientific Products Corporation of Cincinnati, Ohio
as Catalog #26396-621, are mixed with 0.23 grams of strips of foam absorbent
material described in Example 4, each strip having length and width dimensions of
about 4.5 millimeters. A four inch by four inch (4 in. x 4 in.) section of Stay Put Rug
Pad, available from Homemaker, 295 Fifth Street, New York, NY 10016 is modified
by placing a 3 inch.by 3 inch (3 in. x 3 in.) , 6.3 millimeter high boundary, made from
25.4 millimeter wide 3M Scotch Masking Tape onto the pad in order to stabilize the
glass balls for testing. This is in turn placed over the blotter material 149. The glass



46 nore permanently bonded conponents.) In so doing, care nust be taken not
to destroy the sanple 146 or cause uni ntended gross deformation of any
parts of the sanple 146. The | ayers of the sanple 146 may be frozen to aid
t hei r separ s#o smstoiom adj acent | ayers of the sanple 146. Friesshisdg2439¢ be
acconpl i shed usi ng PH100-15 circuit refrigerant nmade by Philips ECG Inc.
of Waltham Massachusetts. The sanpd e 146 shoul d be reassenbl ed as
originally configured on top of 5 stacked |ayers of blotter nmaterial 149

with the side opal srd Ramshbsorhentmaterial qybeimpxture aredistiibutordwithin the9 squazsdnchaci ng
up and away fro InaliB ' I i i

plroef er abl yyfi | t rg%e%irﬁgﬁmgga%‘g papgffabg\bg#lzﬁ%qﬁgm eﬁé’fe?gﬁﬁgi%? é%%(s)ﬁ‘,se I nc.
of M. Holly SpmiadgsThewonenmetting described GEExDOiile 1, mvailable = aTul ToyBag)fromof '

about 90 grans conbi ped ass |y of the sanple 146 -
and the bl otterbr?r)g ergfgpﬁsi-nﬁﬂ?’%’f‘é%&&‘é&gg#?%mﬁéwﬁwg@%m

St evens- Fanr el | bélested> Model 7113-5kg Texture Anal yzer 160 _.(available from
Leonard Farnell Co. of Hatfield, England), under the probe 162. A suitable
probe 162 is a 100 cmfl at-ended cylindrical -al um num extensi on rod

" QrSMB100" avai Eﬁg}_@romthe Leonard Farnell Co. of Hatfield. England. The
cylinder 140 is centered on the sanple 146. The two 625 gram wei ghts 156
are placed on opposi The stendasd scoeplancsoeiement)1501is placedobver @ merhanical Sastdninigi ze

i sponse. appr ox o B, Rk af ilifesl ol oBOR LI HARDIL . o

anal og 166 ( AnaX®§-800FSrahethe3M Edrpoedtion)of Minreapglis { Minfdesdte. 141 in t he

cylinder 140 onto the top of the sanple 146. Vi scous fluid bodily
wast e anal og, Analog A, is a fecal material anal og nade
Example 9

The standard acceptance element 150 is placed over a high denier, PET resin
bonded highloft with an uncompressed thickness of about 1.7 mm available as Code
114/046/4 from the Freudenberg Company of Wienheim, Germany.

Example 10
The standard acceptance element 150 is placed over 1.65 grams of the
“scrubber” particles, as described in Example 3 above, in place of the woven netting.

Example 11
The standard acceptance element 150 is placed over a needle punched

polypropylene loop carpet/floor mat with an uncompressed thickness of about 7 mm
produced by Royal Rubber & Manufacturing Co. of South Gate, California.

Example 12
The standard acceptance element 150 is placed over an open cell

PU/polyester reticulated foam of uncompresseﬂ thickness of about 6.3 mm thickness
and a nominal pore distribution of about 10 pores per inch (ppi) and available as

SIF/10 from Foamex of Eddystone, Pennsylvania.



by mxing 10 grans of Carbopol 941 available fromthe B.F. Goodrich
Corporation of Brecksville, OH or an equivalent acrylic polynmer i'n 900

mlliliters of distilled water. The Carpobol 941 and distilled water are
wei ghed and rreasurgd separately. A 3-bladed nmarine-type propeller having a
2 inch di amBt%P dIe (available from VWR Scientific Pro ”&ﬁ of

Ci ncinnati, Ohio, Catal og # BR4553-64, aff oxed to

47 a 3/ 8" stirring shaft BR4553-52), is us€d to stir the distilled water.
The propel |l er speed shoul d be constant at 450 rpm during m xing. The m xer
should forma vortex w thout splashing. The Carbopol is slowy sieved into
the water so th&.@mﬂe_ﬂ% drawn into the vortex and m'xed wi t hout form' ng

white clunps, or "fi t ' i fr al | t he
Car bopol has been ad ed anﬁrdt]ﬁ- o%% %iegjee?nlsoébois g és e B%ﬁ tcgp The -
si des of the bonblym@ﬂlaae/mlyngter m:cuhtedtfosn sﬁundodipbassddhmh(eﬂs ofaboth6:3 and '
shoul d be rotatgd,as nee h|e m xt ure, ture
will likely be kg'}ﬁ?sl ?93 é‘faﬁ% ngﬁou?g@epq{%aprewcé ﬁé ’Bé

1.0 N vol unet r i availallel asosmmooﬁomavsadaedobe Eddgstonk, PEnnspiviifis. CPhis combined

Phi I l'i psburg, I\LJ, IS then,slowy neasured into the m xture and the m xture
is stirred unti FIYOHEFAsSeR: Plagddoover a; layes %frfiaavtd%%m ¢fthe strips of foam |

The mi xture shoubsdrient mhteridl AdschiBed f Exahip Wsﬁé&d%oieﬂ%n%@bfo&%&&%l hﬁr e

al kali solution. The neutralized m xture should be all owed
for at |east 12!%#@%@%@%@%@%%@ W@h@%&f@b@@ntﬁ%smwelmmeesure

test within %Hﬁﬁ %'Em gpforethe Car bopol m xture is used, it
irred in

shoul d be stirr ont al ner at | ow speed (about 50 rpn) for about 1
mnute to ensure the mxture i s honobgeneous. Anal og A should, if
pr epar ed correchl Qfm ]Qﬂe a "hardness" val ue between 55
The standard acceptance element 150 is placed over a layer of about 0.25
grams of the strips of foam absorbent material described in Example 4 spread loosely
in approximate monolayer over the reticulated foam described in Example 13 so as to
cover an area of about 16 square inches. This combined structure is placed over the
blotter material 149 to form the structure to be tested.

Example 15

The standard acceptance element 150 is placed over a macroporous
humidifier filter eg. Model WF1 of uncompreésed thickness of about 6.6mm
manufactured by KAZ Inc of Hudson, New York.

Eﬁcample 16

Six denier/filament capillary channel fibers available as Code DPL-77A from
Fiber Innovation Technology, Johnson City, Tennessee are needle-punched into a
substrate described as DFPN162 and produced by Fiberweb, Terre Haute, Indiana to
create a looped, carpet-like structure having loop diameters of approximately 8 mm,
a basis weight of about 112 g/m2, and an uncompressed caliper of about 2.6 mm. The
standard acceptance, element 150 is placed over this needle-punched element to form
the structure to be tested.



and 65 granms. Hardness is nmeasured using a Stevens-Farnell QIS-25 Texture
Anal yzer, nmodel 7113-5kg, and associ ated software on an Intel-based machi ne
having a 486 processor or higher. A [err] inch stainless steel spherical
probe and arwemakseglreceptacl e are provided. A suitable proPeTass2iass TALS
probe avail able fromLeonard Farnell Co. of Hatfield, England. The anal og
receptacle can be nade by cutting a 7 mllidliter linear |ow density"

pol yet hyl ene scintillation vial (having an inside dianeter of 0.55 inches
+/- 0.005 inches) to a 15 mllineter length. Suitable vials are avail able
from Ki mbl e G asgxamipl@pny of Vinel and, NEM/Jersey as #58503-7 vials. The

anal og receptacle is filled to within 2 mllineters of the to“'edge W th
the anal og to be testHs. stwﬁed\nceﬂmnses'em@ﬂée:wa@dqvnea[awn f the geficulated
spherical stainlgss ft&pbd H |Jljg§ P‘H"?‘ﬂ

about 1 m||IITEt§I’ fériomt e sur kce o] the g%gb{ﬂ 1N t e v al ggg?ic‘) e .

162 i s noved dovumdlm?umhcdlmml&imedoomo&peﬂ ﬁéscmmdensﬁgsnplmlrlmoefoandhe hen
st opped. The Harsg%‘eﬁlie tgs XI mum r ecor ded

48 resistive for cO red by the probe-on its 7 mllineter stroke.
(The tenperature of the room and the anal og shoul d be bet ween about 65 to

75 degrees Fahrenheit ourse of t maa,sure Once
t he p?oper anount of T/‘%Uégg sﬁ‘?h’f ePS?"%agF%ePHW&Q gemebgreﬁs“rﬁas

been measured i nina TuldobRichfidiPind RQentiddeUnttr ToftipfeiiedSinUibiod péfdrmande S the d
slowy and gently into the hole 140 in the cylinder 140 until it _rests on

the surface of ts@iches which arpdescebed inExampley £3:CS1d -2 Yarigus sombinatipng o8
probe 162 depr es&@ﬁa&%ﬂﬁ‘kbﬂﬁg{ gf’eé'p(x)é%ﬁh%mhéérﬁpﬁﬂxl&t;sé&ﬁaﬂégr@s-%.' lineters

per m nute until reS|st|ng

 TABLEVI

Acceptance Receptmty Storage .. Immobilization . Retention

Under “Under ~ Under Under Under
Comparative Pressure Pressure - Pressure  Compressed - Compressed
Examples g/in2/m) /in2/mW)  (g/in?) Inversion . = Inversion
S e @
c1 012 025 . 003 6 6.0
c2 013 - 032 ©0.05 79 74
C3 0.24 1.03 0.49 54 53
C4 0.01 0.10 0.003 . 73 74
cs 0.40 0.52 0.10 . 59 58
Examples .
1 0.92 543 0.77 78 7.7
2 0.84 9.77 122 90 9.4
3 127 2072 1.93 73 7.5
4 1.21 7.93 1.08 91 13.1
5 0.82 . 11.73 1.37 83 8.5
6 0.71 11.99 1.33 82 8.0
7 1.18 10.19 1.34 87 84




about 144.6 grans is reached. The Texture Analyzer 160 is set to stop the
downward stroke once the resistance force of 144.6 grans is reached. The
recorder is set to trigger at a resistive force of 5 grams. (The maxi mum
resisting force of 144.6 grams corresponds to an applied pressure of 700
Pascal s or OWO 93 ls per square inch). Once a resistive fRCLYP24 6
granms is reached; the probe 162 is retracted to its starting position.

The wei ght 144 is renoved fromthe cyl i nde$2140, and then t he 'cyl i nder 140

is removed fromthe ﬁgi not any
Anal og A. renai ning ?lralﬂet %ont Pe sarrp e urg A%“P%ﬁ%‘ﬁ 161
of the sanpl e 148toragetUnder rR;mmsd(Stumge)I hmmﬁﬂmtlbylw& a@m;(reésed)flmteiﬁbn o
sanpl e 146 by dr ' 161 ral . sur.fac of t
under!ying | ayer@% Eﬁﬁ%{s&@ o 89 ﬁ%e?e"&‘g‘?t éf“ﬁe':stb Ysrsion h {'Bayer_ |
161 is difficul tpérformame\fer hmmgﬂleﬂdbdnarxﬂdda@é vik&u& hmdumagi Ivdéktegs readify

the top | ayer 161 ébe peel i fted away from the under |ng Iayer_s

d
of sanple 146. %Wﬁl%api’ﬂ@%‘&?ﬁrmfmgﬁf’a Lg; Figures Pa\)pelt e stictures

st andar d acceptaa&ﬁ, SBthe barrent 068 (CORY fam LEs)Z Qarf}S top“
| ayer 161 of the sarr%%‘g 14? The undgrl y?ﬂ.saféayersﬁ%‘ !itlhd(:as)sa %@yand

the blotter mat edifferent] zegion entqhentwmr@me@lonﬂhepmqhmwm,t Slmage;gaml

accepted by the ?ﬁ\%ﬂ |

underlying | ayer(s o?ﬁtlﬁg @g}r@}‘?‘%&gg J}d&?ﬁgﬁgltgttﬁgwgr ?%n%%%% sed

by the test Anal prgsem poeation iExasgplesl M g HFigire O sipwauthé alifferbmey dn Adceptite,

sanpl e 146 per It wor erforped Li.n m fl.i-Joul es a unit aba s

The area under t 8”#8?‘(‘,{ b’l?mage'h?é’ée%r‘\m‘ e strughyr ‘%H? |IRYEption

work, is . 7) in processing viscous fluid bodily waste (e.g., as is common]y‘é?cr@t%h%}'l@b%d by

|ntegrat|ng the force resisting the probe gn its downward stroke oOver
breastfed in ants% versus the structures of the current art. This same advantage is

also apparent in the three-dimensional representation of Acceptance, Storage, and

Retention provided in Figure 10. The relationship of viscous fluid bodily waste
Acceptance and Storage performance for the Examples (C1-C5 and 1-7) are plotted
in the graph in Figure 11. Figure 12 depi'ctél the Immobilization and Retention _
performance of the Examples and Figure 13 shows the relationship of Storage and
Immobilization of viscous fluid bodily waste. Figure 14 shoWs_thé i'elationship of
Storage Under Pressure and Receptivity Under Pressure of viscous fluid bodily
waste.

TABLE VII shows the Acceptance, Receptivity, and Storage Under Pressure
and Immobilization and Retention Under Compressed Inversion performance of the
structures which are described in Examples 8-17. Various combinations of the data
from TABLE VII are plotted on the graphs illustrated in Figures 15-18.



the total distance traveled until the maxi mumforce of 144.6 grans is

regi stered. The unit work is calcul ated using the follow ng ecuation:

Unit Work (mJ) = Area under the force vs. distance curve (g/mm (9.8)

m s[err])/ ( MOBopsz1M) : Receptivity Under Pressure ipcrvesmpansi n t he
same manner as Acceptance Under Pressure, as described above, except that
the time required to reach the resistive f@ce of 144.6 grans on the
downward stroke of the probe 162 is neasured and recorded. Recept|V|ty
Under Pressure is cal cuI ated using the foll owi ng equati on: )

Receptivity Under Accept ance Under Load (g/in[err]/mi)

Pressure (g/in[errj/m/\) TTTE TequiTed TO0 Reacn 144,69 _
Resistive force (sec) Storage Under PrdABLEVII St orage Under Pressure

is neasured using the sane apparatus 139 described above and illustrated in

Figure 2. The hollow cylinder 140, weight 144, and 625g-wei.ghts 156
described in the Acceptance Under Pressure test above are provided. A

sanpl e 146 Of 1t NEpaSie UGholin® t OveiddGemst estmforﬂgrawndemssum
properties is also prc}ﬂ-d!eé %ﬁgp t Do [ Jhisciuaer’] 5 b drinSimdemd 1 A Cagrmed

exi sting diaper 20 or mg.g;be Eonst uct &8 f r ot ert whi*B*has 8™ been
formed into a diaper. The sanple 146 should include the entire structure
intended for use ih an eticle ¥ the emire sBructee of vde artimbe to be
evaluated. (In order to neasure the Storage Under Pressure perfornmance of
discrete storage elenent® as d¥cribed®n th#®Stor e El effht sectPon
above, the StoragemUnde;IL Pr essufe test |s per fornmed oléISSI ng tghe standard
acceptance el enent 150 in place of any Over | yi'ng structure 3t Iayers ) The

sanpl e 146 shoul d pe cugef nto aggquare ggeasurpng 10,16 cengjret ers, by 10. 16

centineters (about 4 inches by 4 inches). Five | ayers of a i gh
basi s wei ght blottier 148. dentimal to tohat - degsri begssd N t heroo 793

13 93.00 441 208 277 26.60 .91.00 948

14 93.00 441 114 2.02 19.11 89.00 9.53

15 95.00 424 218 1.30 28.62 $4.00 8.60

The importance of the corttpressive resistance and void volume of the storage
element is readily apparent in the graphs depicted in Figures 15, 16 and 17. The
structures having higher compressive resistance and void volume clearly have
significantly higher performance in terms of storage (Figures 15 and 17) and
immobilization (Figure 16). The improved performance due to increased
compressive resistance can also make possible thinner, reduced caliper articles. Said
another way, the caliper of the article may be reduced as compressive resistance
increases because the void volume necessary to store and contain the waste can be

maintained under normal in-use loads.

Examples 16 and 17 of the present invention provide excellent immobilization

with compressive resistance less than 80. The improved immobilization is attained by



Accept ance Under Pressure test above) nmeasuring 4 inches x 4 inches are
provided. The top layer 161 of the sanple 149 is renoved and the fenaining
conponents, or _ 50 | ayers,
of the sanple 146 (if there are nultiple conponents or layers) and the five
sheets of bMAWEA2Mmterial 149 are weighed to the nearest BCHYSYRAMWE Thus,
if the sanple 146 is being taken froma diaper, the top layer 161 of the
di aper, such as the topsheet 25, shoul d béf4separated fromthe sanple 146
prior to weighipd..J.n ' r be, t t oV.4t he
sanpl e 146 or cg’gs‘ééeu?\fis%pgﬁ eghaﬁgg‘sgb%g?%%gtlﬁtgn%éﬁ pt(E'g' g}' gmnégtsl}séo%dsgrrpl e
146: The | ayer sretitulated foamp placddl@venya Heop’ miataial (ag. dBaopiedd).abfivesucko ai d
their separation from adjgcent |lavers of the, sanple .146. ‘The ,sanpl e
146 shoul d be. r SRS ihes Strpaoipah, Sloments, And CAMRPALANY S Sementy PrOvIde kod
sheets of bl ot t RmobiliAGbRWhitH % dedrly diRICEHEM dthdr ARMRE With Simila doRfpravsivs er
oriented facing up-and away fromthe bl otter naterial 149. The conbi ned

assenbly of theresigtapsecvalues Alternative embodiments ipglydinggimilar priequixalent straciuigh, t he

work surface 164..9 ,%I}ﬁ - ﬁﬁ%{, oV pdiiin mﬁ"r (geesitsd Mas) ‘ag,g NGk, t he
probe 162. - The é‘?ﬁdﬁ erel4 IS centere og%ﬁ?'ﬁe -s‘aﬁrr{ﬂg 14 .%’E)es a{:%ﬁgd%% gram
wei ght's 156 ar ecoisidered vathinthe spope bf the ppgseinventiosy ners of the plate 142 to
stabilize it. A syringe having an opening of .about 4 to 6 mllineters is
used to dispense 10 cubic centineters Analog A (as descri bed above) through

the hole in the cyliWiile pirfiCulamémbddirperitopf the présentiaventien hah@. bedin dliuBtfsted gr am
wei ght 144 is inserted i,nto t hol.e.141 ip the, cyl.inder 140 and th
Texture Anal yze?“dlﬁﬁcf'd‘%‘d'a&ttWQ‘ggé’G W‘_’fcf?sttﬂég‘b’re 1346'2 "g"eﬂ?te@%ti YaGiops @ther
changes and modifications can be made without departing from the spirit and scope
of the invention. It is therefore inten_ded to cover in the appended claims all such

changes and modifications that are within the scope of this invention.



cylindrical weight l44—at—= .a e—of- r--limeters per minute until a
resisting force of 144. 6 (The maxi mum resisting force of
144.6 grans corresponds 'mﬁssure of 700 Pascals or 0.1 pounds
per square iwe bgrs29ince the resus m e of 144.6 grams igcyesysheds the
probe 162 is retracted to its startlng posi tion. The weight 144 is
renmoved fromthe cylinder 140, and then thgscylinder 140 and wei ghts 156, :
are renmoved fromthe surface of the sanple 146, taking care not to drip any
Anal og A renai nWhgt isflaimed i8y| | nder 140 onto the sanple. The sanple 146 is
then renoved fromthe work surface 164 of the Texture Analyzer 160 by
dragging the sanple 146 parallel to the work surface 164, if possible. For
certain structudes An absorbent article having a first waist region, a second waist regich

Uhder 1 ying |ayers. « BEPoshE e B s nEuiO TR Yot ot RENGan fle 1% ¢ e
underlying | ayers of waistegionlah@ thel moﬁdmaismekilﬁ, arld1§tb&1nhl| cehfefline 14 fatérhle -

then wei ghed. The am)unt of te.st aJ 0 ored s the increase in
combi ned wei ght of t FEtHRFe Wéﬂ@&&g H@‘EQQ%P erlgss the shsothenk ¢ or

149 caused by the tes,&lcﬁréainggs,& penetratl ng into the sanple 146 on a unit
area basis. | mobi | ization and Retention Under Corrpressed I nver si on
To measure | nmobi | i z&tepskeetinder Conpr essed I nversion and Retention Under

Conpressed | nversi O”abéckﬁﬁ’ée{iaﬂx%& ﬁ%é%ggﬂ;_gpt ed on plate 142. The cylinder
a

140 has a height of /.5 centineters 95 inches), an inside dianmeter
of 5.Q08 an absorbent core disposed between at least a portion of the topsheet and the

backsheet; characterized in that the absorbent article includes

an acceptance element having an effective open area of at least about 30%;
the absorbent arucle characterized by

a storage element disposed between at least a portion of the acceptance
element and the backsheet, the storage element having a compressive

resistance of at least about 70%.

2. The absorbent article of Claim 1 wherein the storage element has a
compressive resistance of at least about 80%, preferably at least about 90%.

3. The absorbent article of any of the preceding claims wherein the acceptance
element has an effective open area of at least about 50%, preferably at least
about 70%. '

4, The absorbent article of any of the preceding claims wherein the storage
element includes a macro-particulate structure comprising a multiplicity of

particles having a nominal size of between about 1 mm and about 10 mm.

5. The absorbent article of any of the preceding claims wherein the particles are
absorbent. |



centineters (about 2.00 inches) and an outside di ameter of 6.3 centineters
(about 2.48 inches). The hollow cylinder 140 and plate 142 are identical to

t hose used in the Acceptance Under Pre e Under Pressure
tests described above, with the except nmwmw HT‘JEEUe does not have the
"lip" 143 on"PA¥2M8ttom and that both ¢ ool ! andPCTBSIBR4208 142

are nmade of stainless steel. The stainless steel cylinder 140 and plate 142.
have a conbi ned wei ght of about 1170 grans66 The sanpl e- 146 of the
structure to be gest i [ and th op layer 161, (f jncluded in
the sanple 146, 6|t's rgﬁrrlgvaz’é&{’%\geaggc?ré’?rﬁ"?‘ng"?tfhﬁlé’ﬁ"#%c%w ergn ‘g'ﬁét‘g%ﬂ?pl e
146 and the five | ayelemeofintlidestadibromtiosped mafedd. ar e assenbl ed and wei ghed.
The top layer 161 is then placed on top of this assenbly. The sanple 146

may al so be nade frommaterials that have not been nade into a structure.

The conbined  assgnbl yrhehbioitsent aribledf Tifimt it ﬂ)?ﬁmﬁ -- : S -
pl aced on a benchtop 165. (| nsorde?’fto mﬁgﬁ?ﬁ'}'ﬁ% mgg?ﬁ%%nﬂléﬁ#gr;,
Conpr essed | nver si on capiarrehaspelifibsersUnder Conpressed | nversi on perfor mance
of discrete inmobilization and retention elenents, as described in the

| mobi | i zation El enent section above, the I mmobilization Under Conpressed

| nversion test i% peffherabsabentiatiple o€ Glaimndoant 2duminrcindeding @ maiopbbéusi N
pl ace of any top |ay | 1 underl yi | ayer re includedq jn this
evaluation.) A syri ngém#%brlé"éeﬁ'%%é?ﬁ%&% faéétﬁﬂ%’% g’&"‘s peed Refwicen atg
used to dispense 10 dtaaktixportion bfhe acceptahcd déhent amd ﬁgedshﬁg%nbh%em&si n

t he. ) 52 cylinder 40 onto

the top of the sanpl ®oPagmateal { est anal og (Analog B) used in this
measurenent i s an aqueous pol yacryl am de sol ution prepared as foll ows.

-9, The absorbent article of any of the preceding claims wherein the storage
element includes a reticulated foam having a nominal pore distribution of

about 10 pores per inch and/or uncompressed thickness of between about
3mm and about 15mm.

10.  The absorbent article of any of the preceding claims wherein the acceptance

- element has an Acceptance Under Pressure value of greater than about 0.80
grams of a viscous fluid bodily waste per square inch of the storage element
per milliJoule of energy input and the storage element has a Storage Under
Pressure value of greater than about 1.00 grams of the viscous fluid bodily
waste per square inch of the storage element, and preferably an -
Immobilization Under Compressed Inversion value of greater than about 85%
of the viscous fluid bodily waste accepted by the storage element.



Twenty-two and five-tenths (22.5 g) grams of polyacrylam de, available from
Al drich Chem cal Conpany of M.I|waukee, Wsconsin is mxed with a solution
of 20 g of Dawn di shwashi ng sol ution, available fromthe Procter & Ganble
Conpany of ®roesasesiti, OH diluted with 1000 nl distilled vedrwsoshd2sgng is
done using the sanme propeller used in mxing Analog A except that the
propel |l er speed should be constant duri,ng. m xi ng at about 650 rpm M Xi ng
is done for 30 minutes in a water bath/5ﬁ0180F. The heated water bath is
renoved and the m xture is stirred for an additional 30 m nutes. The

m xture is allowed to equilibrate for at |east 12 hours and used for the

| mobi | i zati-on Under Conpressed Inversion test within 96 hours. Anal og B
shoul d have a hardness val ue (neasured as described above for Analog A) of
bet ween about 7.5 and about 10.5 grans. Analog B is designed to sinulate
the water suction power of actual runny feces from breastfed babies. Anal og
Bis generalk%%easier to accept (i.e., nore nDb' ) than Anal og A, which
makes its re tNon nor3p |ff|cuI§ est angbog (Anal og B) is
allowed to penetrate the ganple é% undé('grav Vdﬂ?on orce for 3

m nutes. The cylinder i f-the sanple
146 and the entire sappl e¥146 i BggMdi H p |ay 161 of the #anple
146 is then renoved f[om t hg-uniertys-netiayiesi-of the sanple 146 by|lifting
the top layer 161 vertically fr m talhe surfa;e df the unde | ying | ay¢rs and

pp

al | owi ng any excess Ahal og B_tolidr #in_back |t a|thd I over|laye e
assenbly of the remai kder of. safipl d éégfand:nﬁQ"bTotter teri is
then wei ghed. This provides aiEasy hig: oe;ﬂquantl y of Anal og{B
i nbi bed by the structure yridg@ t hg Ioa |ng§§1ei Heli I's test. anpl e
146 is then reassenbled, in uu n m op $yrf;ge ayer 161. TNnreejl ayers
of the 4 inch square bl ot t er “erfil 1 9 ape phtd |q§d and wei ghed. | A
standard storage elenen$ rﬁl_h# pr% |deE angi pl peée top of the three
| ayers of blotter mater Q ﬁ reakse edi_nﬁm_ 46 is inverted onto
the assenbly of the standard ﬂ#oizga el erenth 14/k%and the three | ayefs of
blotter material 149. (The Stjaa gaﬁ st or age|ukl efiht 1 frpl udes a # inch
square 1.6 mllimeter thick Jusni ngm 1 (8- Ly 37—
y
. A
30
Y
40/

120



53 plate having a pattern of 153 regularly spaced 4.3 mllineter dianeter
hol es 168, as shown in Figure 4. The hol es ‘are arranged such that there are

approxi mately. 26 hol es per square inch.) A 16 pound 16 square i nch
wei ght 158 (corresponding to a 7000 Pascal pressure, . Si R t hen
gently pl ac¥@o®s2®he surface of the sanple 146 which |s f 8from

the standard storage el enent 147. The weight 158 is renoved after three
m nutes, and the sanple 146 is reomz} ﬁso that the side insulted by the
test Analog B is facing up. The top ;Z 161 is renoved and the wei ght of
the remaining | ayers of sanpl 3—L46—a-nd—t—he—f-|—»ae— ayers of. blotter materi al
are neasured and recorded. ThEsanpre Toh Under Conpressed .
I nversion is cal culated as the actual of test Anal og B present .
in-the underlying layers of the strucful he inversion cycle. °

| mobi | i zati on Under Conpresséed | nverpi cul at ed as the percentage
of the test Analog B that pengtrated e (i.e., passed:.through
the surfhce layer into the unglerlying he sanple) duri ng the

| oadi ng step which remains in}jthe undgrl prs of the structure after
t he inversion step. The equatjon for rm ni ngiA166bi | i.zati on Under
Conpressed Inversion is as foll ows: | mpbi |l izati'on Under =

Ret enti on Under Conpressed | nyersion [ ‘Conpr essed | nversion

Net Quantity of Analﬁ 9B (9) |x 100¥

i mbi bed during | oadi 3 Conpr es

%si stapce and Voi d Vol une

| I45j~~ |
' i IMI
140 ——1 ; !
(’44 | 156
L | ' |
E -;_;___" q l i




The conpressive resistance and void vol une of storage el enents can be
cal cul ated fromthe neasurenent of the storage el ement basis wei ght and
cal i per under conpression. These physical properties are inportant to
under st and WWasegmB¥ANUM absor ption capacities at different GUFiAiRESi0H
pressures. A 2.25 inch dianeter circular sanple of the structure
to be tested is punched out using a die cutter The weight of the sanple is
measur ed using an anal ytical bal ance anﬁz corded in granmns. The sanple
basis weight (in grans per square neter)

54 is calculated by dividing the weight of the sanpl e in grans by the )
surface area of the sanple in square neters. Wth a digital

cal i per gauge (Mvdel # EG 225 manufactured by Ono Sokki callper
measurements at 0.09_.0.2. 0.5 1.0 and then again._at 0.09 psi "are neasured
and recorded in sequgnce. (This gauge has a |'ip:upon whic 68 ed wei ghts
can be nounted. This|lip by itself (i.e, with no additionaf wei-ghts) exerts
a baseline force of D.07 psi when resting on the sanple.): A 30 second
waiting period is refuired between readlnggrkﬂﬁ is inportapt to note that
the sane sanple shoujd b ' I at . S0 344 ON
forces. The sa = al i per
readi ngs shoul gst ge from
one conpression f o
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At each conpression force, void vol une and corrpressi ve resistance are
calculated as follows: Bulk Density (g/ cc) Wei ght of structure/solid (g)
(Fluid = 1liquid and/or air) Total (fluid + solid)

vol une Bul k Density (g/cc) = Basis Wight (g/nferr]) X 10[e
Cal i per (cr}WO92%Ptinsic density (g/cc) = "Weight of sol i df %gyssvlm‘ms

Vol unme of the solid (cc) Porosity = 1 - Bulk density (g/cc)
Intrinsic Density ( g/cc) Voi d Voluq;g' gc/g) -
1 20 Bul k Density {9/ cc) 34 Intrinsic density

(g/ cc) : npr eséwe Resi Faqce, a5/0% e Jppeine30s. the ratio of the
cal-i per of the sthycture |nmeasured der; the 2 psi ;Fessure and the .

caliper at 0.07 psi. ([~ ey Fne e Y )
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55 cal i per when the unloaded Iip of the caliper gauge is resting on the
sanpl e). The equation to cal cul ate Conpressive Resistance is shown bel ow.
Conpr essi ve Resistance (% = Caliper at 0.2 psi (cm * 100 @0. 2 psi
Cal.i per at @aP2891 (cn) ~ Resiliency is the ration afcrnssseabs per of
the structure neasured at 0.07 psi after the entire conpression cycle is
conplete (i.e., after the structure has_been subjected to increasing
pressures fromO0.07 psi through 1 psiszzﬂjescri bed above) and the initial
caliper at 0.07 psi (i.e., prior to the conplete conpression cycle).
Resikliency (% = Caliper at 0.07 psi after the conplete caqnpression cycle
(0.09-1psi) Caliper at 0.07 psi before conpression o
| oadi ng cycl e "EXAMPLES Conparative
Exanpl es 1-5 are conparative exanples of conbination structures known in
art. Exanples 1-17 are illustrative enbodi nents of the present invention.
Each of the g%fuctures was tested as described ve to determne its:
capacity to acceypt, stgps, innnpﬁéize Sggnagt i Vviscougsfluid bodily
waste. The results are plotted on“the dgraphs g$hofd in(g?%s. 9- 22. :

Af i inchl(Ajn: x 4.in.)

Conpar ati ve Exanpl@ 1 A
sanple cut froma Sige 1‘Parrper , avali W_abl from t he Proct er
& Ganble Co., Cincinnati, QpioJdeihel-sar prereegplises all fhe layersjofthe
product and is taken {fromthe riegi@n cqntaijpi ngj the¢ rearnpst four ipches of
the absorbent core. The nonpovgh_t®pshdet ijf separ fted friom t hgs undprlying
| ayers for weighing ior to teéti“qzéifdesbri ed Al | t hej | ayers
are included in the ac t eyl . "_——-l no e '
i\ . Y
B R | 3
oW | |m g
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Conpar ati ve Exanple 2 A four inch by four inch (4 in. x 4in.)
sanple cut froma Size 1 Panpers Prem um di aper, avail able fromthe Procter
& Ganble Co., Cincinnati, Chio. The sanple conprises all the layers of the
product and is taken fromthe crotch region area containing the.absorbent
core. Ei ght Woe¥a528t er di aneter hol es are punched : PCT/US98/24298

56 though the strcture spaced 13 mllineters on center in staggered rows
(see Figure 7). The topsheet is not &gzﬁﬁﬁd fromthe structure prior to
punchi ng the holes. An apertured vac rmed filmavail able as X-3265
from Tredegar Corporation of Terre Haute, Indiana is placed over this
structure as a topsheet for testing. Conparative Exanple 3 A
hydr oent angl ed apertured nonwoven web, avail able as GH#437 fromthe

Chi copee, Inc. of North Charleston, South Carolina, is placed over a

| arge-cell vacuumformed film available from Tredegar Corporation of Terre
Haut e, I ndiana as X5790. Conparati ve Exanple 4 ' An apertured
vacuum-formed filmavailable as X-3265 from Tredegar Corporation-of Terre
Haute, Indiana is placed over a 6 denier polyester crinped and resin-bonded

hi ghl of t nonmoven;fﬁyﬁaﬁ}4+4xﬁH4; llo_grqns{ @) square
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meter and an unconpressed thickness of 7.9 mllinmeters, available fromthe
@it Conpany of Wens, Ceorgia. Conparative Exanple 5 . An apertured
vacuum forned fil mavail able as X-3265 from Tredegar Corporation of Terre
Haute, | ndi sjsedss2d3l aced over a nmechanical fastening | oop |pRguskasplegnent,
havi ng an unconpressed thickness of about 1.5 mllineters available as
XPL-7124 fromthe 3M Corporation of %7 polis M nnesot a. Exanple 1

A woven netting available as a Toy Tu fromDollar Tree Dist., of

Norfol k, VA is placed over a 6 denier polyester crinped and resin-bonded

hi ghl oft nonwoven. The nonwoven has a basis weight of 110 grans per square
meter and an unconpressed thickness of 7.9 mllineters and is avail abl e
fromthe @it Conpany of Wens, Georgia. The woven netting has an effectlve
.open area of 60% and primary

57 apertures having an effective area of 5.0 nmjerr] (as neasured by the
nmet hod i ncorporated herein fromU. S. Pat. No. 5, 342, 338). Exanple 2

A four inch by four inch sanple cut froma Size 1 Panpers Prem um di aper,
avai lable fromthe Procter & Ganble Co., G ncinnati, Onhio. The sanple
conpri ses
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all the layers of the product and is taken fromthe crotch region area
containing the absorbent core. Eight mllinmeter diameter holes are punched
t hough the structure spaced 13 mllinmeters on center in staggered rows (see
Figure 7). The topsheet is not renoved fromthe structure prior to punching
the holes. TRI¥NYUn netting described in Exanple 1, avai | RATASA24898Tub Toy
Bag fromDollar Tree Dist, of Norfolk, VA is placed over the structure as
a topsheet for testing. Exanple 3. The abrasi ve nonwoven hi ghl of t
side (referred to hereinafter as the "8£Z.Qber" | ayer) of a scrubbing pad
avail abl &€ as Light Duty Scrubbers #00065 from The Li bman Conpany of Arcol a,
[I'lfnois-is separated fromthe sponge |ayer. The scrubber layer is _
approximately seven (7) mllinmeters thick. This scrubber layer is cut into
particles of about 8 Mfmmx 7 mMm x 5 mm and spread | oosely on the blotter
.material 149 in an approxi mate nonol ayer so as to cover an area of 16
square inches with 1.65 grans of the scrubber particles. The woven netting
described in Exanple 1, available as a Tub Toy Bag from Dol lar Tree Dist.,
of Norfblk, VA, is placed over the scrubber particles to formthe structure
to be tested. Exanpl e 4 Two granms of the scrubber particles as
described in Exanple 3 are mxed with 0.35 grans of strips of a foam
absorbent material having a basis weight of about 45 grams per square neter
(as described in U S Pat. No. 5,260,345 which is incorporated herein by

reference). The strips e-di-fensi-ong..af..about 19 m|liweters in length,
6.4 nillineters in w dtps-and:2-m-bLiteters )l n. t B'CKiés& “The scrubber
particles are distribyfed over-a--16.square.inch’ area of qugroxi mtely 0.8

Fig. 10




58 thick "thin until wet" foam absorbent material (described in U S. Pat.
No. 5,387,207 which is incorporated herein by reference) having a basis

wei ght of 126 grans per square neter. The woven netting descnibed in
Exanpl e 1, wodbk@pl e as a Tub Toy Bag from Dol lar Tree Di sPCTusds.2uessf ol k,
VA, is placed over the mxture to forn1the structure to be tested.

Exanple 5 1.65 granms ofthe scru particles as descri-bed in
Exanple 3 are mixed with 0.25 grans |ps of the foam absorbent

mat eri al described in Exanple 4. The scrubber particles and strips are
distributed over a 16 square inches of the blotter materi.al 149. The woven
netting described in Exanple 1, available ‘as a Tub Toy Bag from Dol | ar Tree
Dist., of Norfolk, VA is placed over the mxture to formthe structure to
be tested. Exanpl e 6 - 1.65 grans of the scrubber particles as
described in Exanple 3 is layered over 0.25 grans of the strips of foam
absorbent material described in Exanple 4 over a 16 square inch area of the

blotter material 149. The woven netting described in Exanpleg 1, available:
as a Tub Toy Bag fronﬂDofIér free Disl., of Norfolk,! VA~ | ¥Nplaced over the
m xture to formtlhe stiructure td be tested Ekanple 7 1  36.35 grams
(about 127 count) 6 mllineter dianeteri'soda-line #3000 gl ass balls,
avai l abl e from VMR Sciienti fi ¢ Prioducts Cbrporatgon of Cintinnati, Chio as
Cat al og #26396- 631.,. are.mi.ked. wii.h..0.23. grans.of..strins..of :ﬁoan1absorbent
mat eri al descri bgd |n'ExanﬁIe 4,; eachistrip havqng | engt h{ anid wi dt h
di nensi ons of abgut 4.:5 nllllneters A four |nch by four' nch (4 in. x 4
in.) section of ETay Put Rug : )
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Pad, avail able from Homemaker, 295 Fifth Street, New York, NY 10016 is

nodi fied by placing a 3 inch by 3 inch (3 in. x 3in.), 6.3 mllinmeter high
boundary, made from25.4 mllinmeter wi de 3M Scotch Masking Tape onto the
pad in order to stabilize the glass balls for testing. This is in turn

pl aced overwole2edotter material 149. The gl ass PCT/US98/24298

59 ball and foam absorbent material cube mxture are distributed within the:
9 square inch area bound by the msimpe border such that a single

| ayer of the glass beads are made. en netting described in Exanple
1, available as a Tub Toy Bag from Dol |l ar Tree Dist., of Norfolk, VA is

pl aced over the m xture to formthe structure to be tested. Exanpl e 8
The standard acceptance el enment 150 is placed over a nmechani cal fastening

| oop | andi ng el enent, having an unconpressed thickness of about 2.1 nm

avai |l abl e as XPC-8007 fromthe 3M Corporation of Mnneapolis, Mnnesota.
Exanple 9 The standard acceptance el enment 150 is placed over a high
deni er, PET resin bonded highloft with an unconpressed thickness of about

1.7 nmavail abl e as Code 114/046/4 fromthe Freudenberg many of
Wenheim GCermany} : : : : :
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Exanpl e 10 The standard acceptance el enment 150 is placed over 1.65
grans of the "scrubber" particles, as described in Exanple 3 above, in

pl ace of the woven netting. Exanpl e 11 The standard accept ance

el enent 15%& sV;gz‘;alced over a needl e punched pol ypropyl ene pepissamangt / fl oor
mat wi th an unconpressed thickness of about 7 nm produced by Royal Rubber &
Manuf acturing Co. of South Gate, California. Exanple 12 } The
standard acceptance el enent 150 is Ila)@@ over an open cell PU pol yester
reticul ated foam of unconpressed thickness of about 6.3 mmthickness and a
nom nal pore distribution-of about 10 pores per inch (ppi) and avail able as
SIF/ 10 from Foanex of Eddystone, Pennsyl vani a.

60 Exanpl e 13 The standard acceptance el ement 150 i s pl aced over
an open cell pol yurethane/pol yester reticulated foam of unconpr essed

t hi ckness of about 6.3 mm
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t hi ckness and a nom nal pore distribution of about 10 pores per inch (ppi)
and avail able as SIF/ 10 from Foanex of Eddystone, Pennsylvania. This

conbi ned structure was then placed over a |ayer of about 0.25 grans of the
strips of foam absorbent naterial described in Exanple 4 spread | oosely on
the bl ott eWo9922889%al 149 in an approxi mate nonol ayer so aFFTPRYA? an area
of about 16 square inches to formthe structure to be tested. Exanpl e 14
The standard accept ance el enment 153é27zabaced over a |layer of about 0.25
grans of -the strips of foam absorb erial described in Exanple 4
.spread | oosely in approxi mate nonol ayer over the reticulated foam described
in-Exanple 13 so as to cover an area of about 16 square inches. This
conbined structure is placed over the blotter material 149 to formthe
structure to be tested. Exanpl e 15 The standard acceptance el enent
150 is placed over a nmacroporous hum difier filter eg. Mdel W1 of

unconpr essed thickness of about 6.6mm manufactured by KAZ I nc of Hudson,:
New Yor k. Exanpl e 16 . Si x denler/fllanent caplllary channel fibers

avail abl e as Code_D Johnson City,
Tennessee are needl e- punched iinto a substrate descrlbed as DFPN162 and
produced by Fi berpeb, Terre Fhute | hdi anaito create a { ooped, carpet-like
structure having f oop dtaneters of apprOX|nater 8 mm 4§ basis wei ght of
about 112 g/ nierrf---- -and-an- unceﬂpressed-callper -of--abouf .6 nm The
standard accepta | ément £50 is placed: ;over th|s néed e-punched el enent
to formthe structur to be tested : _
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61

Exanpl e 17

The standard acceptance el enment 150 is placed over a

| ayer of the reticul ated foam described in Exanple 13 above. This conbi ned

structure was pl aced over the needl e punched pol ypropyl ene | oop car pet
described iwosasmie 11 to formthesstyuctre to be testedPCT/US9824298TABLE

\

shows the Acceptance,

Recepti vi

| mobilizati on and Retenti on Under

structures which are described in Exanples Cl1-C5 and 1-7. Various

ty,

and St orage Under

Pressure and

Conpressed | nversion performance of the

conbi nati ons of the data from TABLE V are plotted on the graphs illustrated
in . Figures 9-13.

Accept ance
Under
Pressure
g/nerr]/m

o>

Fig.15

Under

(g

Receptivity

St orage

Under

| mobi li zation

Under

TABLE VI

Under

Pressure | -

Q.1

Pr esstre -

3
24

O ....

Qo

: { ~Canpressed:’
(g/inferr]/my i (g/infierr])
Ct i 0,12 |

0.32

0. 05

Conpr
| nver s|on
0.03

79 -
54

.1.03

Q.49..

......................................................................................................................................

.................................................................

; (o))

90

85
Compressive Resistance Under 0.2psi Pressure, %

80

24
20 -

<
o

zuyﬁ ‘ainssaid Jepun abeso}s

04
60

Ret enti on
arative
essed Exanpl es
- I nversion

61



VEZRS

OO OIAND

npl es

w -
|_\

2
3
4

5
6
7

G 0000 HF N©ON

i nportance of
Under Pressur
(I'mobi lizati

performance f
readi ly appar
the structure
clearly occup
Accept ance, S
the structure
shows the dif
of the struct
fluid bodily

infants) vers
al so apparent
St orage, and

Fig 16.

105

0.01

WO 99/25251

73

59

0.77
1.22
1.93
1.08
1.37
1.33
1.34

- 62

0. 003
0. 10
5.43
9. 77
140. /72 20
7.93
11. 73

11. 99
10. 19

0.10
0.52
0.92

0.84

1.27

1.21

0. 82

0.71

1.18

0. 40
1

the conbi ned Acceptance Under.

and :Retehtion: Under Conpressed :Inve

bn) ,
br stiructures iintended to nanage viscous fl
ent in the graphs depicted in Figures 9-13.
exemnpl arly of ithe éurreht art (Conparative
..a..diffasent. fegioh. in fhe. three:dinensi.on
orage, arid | nnfmobikization shown:in Fiigure

b

-

5 exenpl arly gy phe present inventiion (Exanp
erence in Accéptante, Storage and | nmobi |
ures<qf tHe inventién (Ekanples 1- 7) in pr
past® (e.d.. as is eommhly excreted by 100
Us the striuctukes ot theicurrent art. This
in the three-dinensional represertation of

o N
N

78

90
PCT/YS9824298

)

91

"33

82
87

The
Pressure (Acceptance),
ur ;

.Stbrage'

nver si on

on

(‘Ret enti on)

i d bodily waste is
I n Figures 9-10,

Exanpl es Cl1- C5)
hho space: of

as conpared to

es 1-7).

Figure 9

ration efficiency
pcessi ng Vi scous

Yobr east f ed
s &re Rdvant age i s

ACCQgt ance,

B T T B Y RICLLLL LI LI

ud
> o]

e,

o
o

103
(2o}

Tel
(o))

Q
o
-

% ‘UOISISAU] passaldwios Japun uopezijiqowu}

o
o

- 60

Compressive Resistance Under 0.2psi Pressu

65



Retention provided in Figure 10. The relationship of viscous fluid bodily
wast e Acceptance and Storage performance for the Exanples (Cl-C5 and 1-7)
are plotted in the graph in Figure 11. Figure 12 depicts the Inmobilization
and Retenti owopsasksr mance of the Exdfplles 2hd Figure 13 shawervsyeszdzes

rel ati onship of Storage and Immobilization of viscous fluid bodily waste.
Figure 14 shows the relationship of Storage Under Pressure and Receptivity
Under Pressure of viscous fluid bodily waste. TABLE VI shows the
Acceptance, Receptivity, and Storage Under Pressure and |mobilization and
Ret enti on Under. Conpressed | nversion performance of the structures which
are described in Exanples 8-17. Various conbi nations of the data from TABLE
VIl are pl ott&d—mq—t—h&—gLa-phs—hu-usLLaLs.d_L.n_ELguLes_J.E;lsb
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Exanpl es

Voi d Vol une St or age
8 64. 00 1.23 0. 2.53 13. 96 * 76.00
8.43 9 64. 00 1.61 0.61 2.93 10. 33
66. 00 7.70 10 78. 00 3.67 1.14 . .
10. 93 w0 9%15291 3.26 16 /1120 91. 00 PCT598/24298
2.51 14. 00 99. 00 9.98 12 69. 00 3.97
0. 96 1.69 . 15. 47 72.00 7.93 13 © 93.00
4. 41 205 2. 77 26. 60 91. 00 9.48
93. 00 4.41 1.14 2.02 19. 11 89.00 . 9.53
15 - 95. 00 4.24 2.15 1.30 28. 62 94. 00
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conpressi ve resi stance can al so nake possi bl e thinner,
anot her way,
reduced as conpressive resistance

Yo

i nvention provide excellent

.articl es.

necessary
normal in-

Sai d -

i nmobi |l i zation

reduced cal i per
the caliper of the article may be

i ncreases because the void vol une

and contain theqwast e gan be

Exanpl es 16 and

i cAideligdeg nder
17 of the present

W th conpressive -

resi stance | ess than 80. The inproved imobilization is attained by

64 the use of capillary channel
and a reticulated foam placed over a |oop materi al
such enbodi nent s,

the structura

(e.g.-
el ements and conbi nati ons of el enents

fibers fornmed into | oops (e.g. Exanple 16)

Example 17). In

provi de i rmrobi | i zati on which is clearly distinct fromothegy articles with

pr esent

i nve

Fig.19

sinilar conprfessive resiistance val Ges.” Al ternative ienbodj frents incl uding
simlar or equivalent stiructuyes providiing the inproved performance of
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|0n H 5. : : H
=
§ : ................. ;: ...g.o..-..?.- - Sl 5 m
H . z i (o] M
L le o
: : 0
Coo : : <
i : i ]
§ £ : £
i i : Q
L.. § ..... g‘ g ........ “ 8
: L
: : : : Q.
: : i @
o i : 8
o I
S T:<>§ H + 19 8
: o &
i H : Q
T S St co i@ O
go < N o
; : =
: fg
=
w
.. 53.%
|
....... 'EQ o
i i H 1 i . - o
n - P o
8 8 8 &€ R &8 8 8 B

9, ‘UDISJOAU] passaidlo) Jepun uopezijiqoLuty)



Whi |l e particul ar enbodi nents of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various
ot her changes and nodifications can be nade w t hout departing fromthe
spirit and scope of the invention. It is therefore intended to cover in the
appended clwposesasl such changes ad8 nodi20 cations that arRCHFIOHP4I9% he
scope of this invention. )

65 What is clainmed is: 1. An absorbent article having a first wai st
region, a second wai st region opposed to the first waist region, a
crotch region di sposed between the first wai st region and the second
wai.st region, a longitudinal centerline, a |ateral centerline, a
pair of Iongltudlnal edges and a pair of end edges, the absorbent

article compr, _ R ORI iyt S tﬁﬂ(m ned with the

t opsheet; aﬁ absérbent:core:dispésed'betmeeh at lleast a portion of
t he topsheet {and the- i backsheéet; characierizéd injthat the absorbent
article includes &¢o ian acceptance el:snment i havi ag an lef fective open area
of at |east: out 30% 2 t he absorbent artlcle charjacteri zed by
a storage el enent... dLsposed betmae§ .at..l.east..al pQrtLon .0f} Epe accept ance
el enment and tjhe backsheet t he st0tage elenen; haang a [conpressi ve
resi stance of| at | east dbout 70@6 i : : :
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2. The absorbent article of Claim | wherein the storage el ement has a
conpressive resi stance of at |east about 80% preferably at | east about

90% . The absorbent article of any of the preceding clains wherein
t he accept Qﬁg?, el ement has a@ effeggive open area afcrusdseass about
50% preferably at | east about 70% 4. The absorbent article of
any of the preceding clains wherein the storage el enent includes a
macro-particulate structure conprising a multiplicity of particles
havi ng a nom nal size of between about 1 nmm and about 10 mm 5. The
absorbent article of any of the precedlng cl ai s mhereln the particles are
absor bent . _ 66 6. The
absor bent artLd_e..oi_a.n.y_oL_Lh.e_.pLe.c_edi;ng;.cLa.Ln:g_mh.e.LeLn the storage
el ement inclydes a fibrous:|ooped materiaf: 7: "~ The bB%orbent article
of Clain16.mkere|n the flbrous | ooped naterlal i ncl udes
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. further

capi | lary channel
i ncl udi ng a macr opor ous
reticul ated foam disposed between at

fibers.

accept ance el ement and at

materi al .

wherei n the storage

nom nal

el enent has an Acceptance Under

8.

el enent
pore distribution of

The absorbent article of ains 6 and 7

conpr essi bl e nenber,

| east a por

| east a portion of the fibrous |
wB-9925201The absor bent art2ocl ¢ o20any of the precROT/ASPRRHIB NS
i ncludes a reticulated foam having a

~ preferably a
tion of the
l.ooped

about 10 pores per inch and/or -
unconpressed thi ckness of between about
The absorbent article of any of the preceding cl.ains wherein.the acceptance

3mm and about 15mm

Pressure val ue of greater than about O.

10. .
80

grans of a VISCOUS f|UId bodlly_maste per. square- inch of the storage

el enent

St or age Under
vi scous -fluid
and preferably

PreSsure val ug of gTeateE than .abol
wast e- ger square tnch @f t hq
{1 mrobi | i zati on Under:

greater than Qbout 8596

t he storage el

[

: :of. the visgcous fluidibodi
TSI S-S R L . :

C0npressec

ge- el enent has-a

t 1.00 grans of the
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