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ARTI CLE HAVI NG PROACTI VE SENSOR s 10 FIELD OF THE | NVENTI ON The present
invention fabad/dst 0 di sposable articles and, nare particul apdyusdof 4637

di sposabl e articles having a proactive sensor that can predict the
occurrence of an event Is related to the wearer, the article, or the waste.
BACKGROUND OF THE | NVENTI ON Today, di sposable arti cles, such as diapers,
pants-type diapers, training pants, adult incontinence briefs, sanitary
napki ns and tanpons, are widely used in infant and 20 toddler care and in
the care of incontinent adults as a neans of containing, isolating and

di sposing of bodily wastes. These articles have generally repl ﬂ “m“m“mm
reusabl e, washable cloth garnents as the preferred nmeans for tmm l“m“\
applications because of their convenience and reliability. The di spgsabl e
articles respond to a defecation, urination or discharge event by absorbing
or containing-bodily wastes deposi ted on the article. Sone di sposable 2s
articles also signal a defecation, urination or discharge event after it
has occurred (e.g., wetness indicators, tenperature change detection). The
articles, however, do not predict 12 DEGEMBER2002 W O 00100082 2

PCTI U8991t 4637 when an event is about to occur and prepare the article,

wear er caregive Current
dlsposable art|c|eE”%@@§A§E§§5831¢Eﬁ§$%9h3¢QQﬁgéﬁgtﬁk%gﬂﬁﬁﬁﬁon ready for
use at the time of application to the wearer or have a configuration that
does not becone available until the tinme of a discharge of bodily waste s
or shortly thereafter. Barrier cuffs, for exanple, are in position when the
?rtlcle is applied to the wearer. Signaling devices such as thermal or

i suals indicators signal a urination event only after the urination has
begun. For exanple, known potty training devices, however, detect and
signal the wearer once the defecation or urination has begun and do not
give the wearer the ability to get to the bathroomin tine

accident. ~o . SUMMARY OF THE | NVENTI ON The present inventi ﬂlmmlmmuﬂmwmgd
to a disposable article that predicts the occurrence of an evenf related to
the bodily waste, the wearer, the article, or a conponent or conponents
theregf using a proactive sensor and responds to this prediction by ~ s
performng a function on the article or the wearer to prepare for or to

del ay the occurrence of the Eredicted event[ or bg signaling the caretaker
or the vvearer that the predi H I occur. In one specific
enbodi nment , di s able . arti Yi: C LS ensor__or r stem
operatively co gﬁ‘% 1gvention,y eﬁ‘ftsﬁ \ﬂﬁsé’?’g%iﬂ c‘%‘eﬁﬂ%’r oLe 85& g&’

detect cla@passblé anicla@, HRVEEL 4 pFoaktite Sdnsbit tha@f:ad bﬁdl&@ﬁéﬂbcoﬁn@ﬁé@ém e@ﬁﬂ'
sphincter nuscle zo that correlates to an inpending elimnation of bodily

wast ets andelatedo thei wearer, tiegmtitletar thtvwastear er, a caregiver or an el ement of
the article notifying the wearer, caregiver or elenent

BACKGROUND OF THE INVENTION

Today, disposable articles, such as diapers, pants-type diapers, training pants,

adult incontinence briefs, sanitary napkins and tampons, are widely used in infant and

20 toddler care and in the care of incontinent adults as a means of containing, isolating and
disposing of bodily wastes. These articles have gencrally replaced reusable, washable
cloth garments as the preferred means for these applications because of their convenience

and reliability. The disposable articles respond to a defecation, urination or discharge
event by absorbing or containing bodily wastes deposited on the article. Some disposable

25  articles also signal a defecation, urination or discharge event after it has occurred (e.g.,

wetness indicators, temperature change detection). The articles, however, do not predict



of the article of the inpending event. The present i nventi@pcEMseEr 202
directed to a disposable article to be fitted to a wearer conprising: 25 .(
a) ar j systemincluding (i) a sensor operatively copnected to

sai d arf‘?@ﬁg&%gi d sensor being adapted to detect an inpu%cirﬁ%?f’g’&ﬁf’? el at es
to an inpending elimnation of bodily waste; and (ii) an actuator
operatively connected to said sensor said actuator being adapted to
perform a responsive function when said sensor detects said input. 12
DECEMBER 2002 2a The present invention is further directed to a di sposable
absorbent article conprising: (a) a topsheet; (b) a liquid inperneable
backs ayi ng . ody: faci.ng. surf a tfacing.surfa sai d
backs %gb %elg‘ﬁeé‘gjlgiaﬁ% %ooggé&l ae"ad;P feg%gotﬁgid%ﬁdgf wé%?‘a_of 6:65 éveetr;tfof g@ an

absor bediread 8f fieSROGEEd RAENE eOus it dispoRBIe fiticRY NabRhtholRaK &GSl i2nd (d) a
sensor joined to said article) said sensor being adapted to detect an input
t hat socondigatationt teady forpesediah ghe et of Tippligatewetn theywesaréronr ilavel so
further directed to a disposable.articl.e . tq.be fitted to arer having an
x or FontiEHRoA dret aot BEragme araighic way i Yot s G ColonfiG sk vel o
copnne r@gé' r [ @@g 28 i 1pe
ex{.'erﬁgﬁq}zgﬁg spﬁeg'c%}g&teg? u?ﬁ’eg\rlxgar ré’f orﬁ@éﬁéﬁ“ﬁ‘?‘e@%%ﬁ%ﬁglabg%ﬂal s that
corr ettt weara) Sipaaliah devieks michadsi thenedll ob adiual inddcatars sipndl 4 RifinatiorCt uat or

operatively connected to said sensorF) sai d actuator adapted to performa
r espofieany only afier the yrnationahas kegysorkalaxample, Jaown pasentdiningedevicesat i on of

bodi | t BRI EE DESCRI PTI ON OF THE W NGS Fi 1 I i f
o ar bW Aeteetand stena e v phee S ASIEELion of urylibs s bed e oy °
st at endd gibe a&@é&a&h@&biiiksetéécftw&tuertﬁup&imn ﬁme-taypﬁ?oeﬁ&nr&eﬂeﬁi early show

the construction of the article, wherein the article is a diaper. Figure 2
shows a perspective view of a bodily waste isolation device of the present’
invention in a conpressgd state before 7 i vatian. ~ 12 DECEMBER 2002
WO 00/ 00082 PCT/ US99/ 14X4MMARY OF INVENTION ¢ j onal vi ew taken al ong
i ne 2A- 2A ' e; ' € j: : | am.of | ary
open | oop @ép@ﬁ%emé%{%%%ﬂ%}ezp &?&%&g&%%@%dfﬂégr%‘%%ﬁxgn@
exenpbeduyreatOsLsh Evaprdlsted o shevisodily St tife wedrer, Bie fticlaSoran ddngsnefli agr am of
an exenpl ary open | oop responsive systems including a controller. Figure
3D shewsomponek theraeh AMNGT a Jproastivepicassr e%gwn%% this ppredictian dyst em

i ncl udi a controller.,Fiqure 4A s i f tion of a
oS oftEetuing 2 Adchion Srusnd i e’ SRR EebfiETor BB Retey M 0uREnR 2
t hr esgpite grédi@ted evéntFHibY SighRlif@vtatiket@tthe Gtafdd thdt ARChre@Rtcdlevlnt
di sconti nuous responsive system of the present invention having nmultiple

t hr esisoatoul & eteur. HnganeespBgifichembodimentx thepdispgsablgt asticle frogye comprises aa

di sconti nuous responsive system of th resent i.nvention alang,with the
{1 1ot Sonsa oISy PRV R P Bt fo (Bt AUErat HiecsoBee 7 abia iy o 55
SOV AYdtE AR des il TGS ERBIrRAI BofRY!drthe SEaHPD AR ShicES Misold 'St

order |ags having an equal tine constant.
20  that correlates to an impending elimination of bodily waste and to provide a signal to the

wearer, a caregiver or an element of the article notifying the wearer, caregiver or element

of the article of the impending event.

The present invention is also directed to a disposable article to be fitted to

a wearer comprising:
% (a) a responsive system including
(i) a sensor operatively connected to said article, said sensor being adapted to detect
an input that correlates to an impending efimination of bodily waste; and
(i) an actuator operatively connected to said sensor, said actuator being adapted to

perform a responsive function when said sensor detects said input.



Fi gures 6A and 68 show an enbodi nent of a responsive system of the present
invention including an electrically sensitive gel. Figures iPApeE@BBEROMOOE
show anot her enbodi nent of a responsive system of the Zo present invention
including an electrically sensitive gel. Figure 8 is a perspective view of
a waste bag enbodi nent of the present invention. Figure 9 is a perspective
vi ew of one enbodi nent of a diaper which includes a waste bag. is Figure
10a is a graphical exanple of an inétease in the basal electrical activity
of an external anal sphincter nuscle related to defecation. Figure | Qb is
an gr aphi cafrheyassehein@ntion defanteasfretRditha diposhble aessbba@dti@gt i vity of an
external anal sphincter nuscle related to defecation. 12 DECEMBER 2002,
WO 00/ 6YHBF'MET/ US99/ 14637 4 DETAI LED DESCRI PTION OF THE | NVENTI ON As used
her ei n(a)tahepstelen "absorbent article"” refers to devices which absorb and
cont ai n.body exudates, d nore specifically, refers to devices which are
pl acedﬂﬁgai %éiq“lﬁir '"?9‘?"{3?%;1? rﬂaPV?‘FSPPﬂ\@“%@dW%ffaPﬁg Efare ando2 93EBeN- ar i d
cont ai acirge sitfdde saideadkahest Beitl J6ihad 36 chtfleasn A et ss sERE tdRhBet;

"di spo c;31b| e" is used herei naetéf descri be, absorbent articles which generally

are not®i #t éAbgedrent o [dSRA%RY detEen Al laPshesteabd il Hackdigsbgand an
absor bgfta a&idceljginéd t& saidtdtBdle asAd isBhssitdsding adhstedits Cidtét hndinp6t thdt Si ngl e
use and referably, to be recycled, conmposted or otherw se di sposed of in
an envF‘?%ﬁ ﬁ?%?’l‘ REJAPGSVEMe nanner). (As used herein, the term "di sposed"
is used to nean that an ~ o elenents) of the diaper is forned (joined and
ositioned)_jn a particular place or positjon ,as a . unitary structure wth
biher ol onbRe PRRERtRveiaR i ot itwstaliiad b aBReseli ook e Be S ot ner

el enena wehrdritavidlg apeixterds ansiahimetet cOmptidigg:t erm " j oi ned" enconpasses

configuratigns .whereby an el ement i Irectly secured to anot her el enent by
ST xR Ao Shts PRy Eomarebiord afishe st SeAICHRGLICAT ons
wher ebttaohed |t€ rnéxtemal Ml Gpkihdtgr bf the WausEldr Hoteanyy BBEtrichiasgs Byt af f i xi ng
the el ement, to | nter nedi at e marrbers?. Wn'k_ch in turp % e affixed to the other
elgler |01 ar P ab LRBYING ar £RNEIOR: oY { o PHYor hAStESr ¢ i ®1%s whi ch

el emenf
are fo(byed aetuatevpeaitioclp@bhsedtdtl toethid Sgrbheaid gotbstomdaptePtchéiac entity

so that they do nat require separate ni pyl ative parts |jke separate
hol der TSSRENYa &netion Wik, poid eBRG FIREh Sof @ipeRgdr pispinatan oEibadl ¢ he
pr esenwastavention is a unitary ., ) zo disposable absorbent article, such

as the diaper 20 shown in Figure 1. As used herein, the term"di aper”
refers to an absorbent article generally worn by infants and i ncontinent

pteLsonsbabogt Ehe I mei @'iggim ﬁ!ﬁ—{g’—l R&é st al so apgl | c?bl eto
ot her absorbent or nti nence briefs,
| ncont | nen OFaHRCE L AIEP DR, o PREATOE Made 6 R dotdaribt 3R hBplelaiinnaioh | ner s,

col ost ony bads for natural or artificial anus, zs fem nine hygiene

gar neriha, flitayaeante with postiornsi cfpths atrictutecheirigs cutt-dveayulesmoneatiearlyashowr e ng
articles, oi] absorbing articles, spill ¢leanup bags, desiccant bags,
di sposepseusiepof theartielgewherehethg getislg is agianss. supports, di sposabl e heati ng

venti on' i bieurerd shomsthperapeslse fiebisTh bl iy Sl RNt & plealy T ooent

83} 6Sgygﬁerg%ag#hggg#ﬁ%%%ﬂg@%f&ggcmﬂalt,_r uction of the 12 DECEMBER 2002 WO




di‘aper 20. The portion of the diaper 20 which faces the Wias®imBER 8do2ent ed
towards the viewer. As shown in Figure 1, the diaper 20 preferably
conprises awld diidbshaPer vi ous topsheet 24; a liquid inpervious bE 53726,
an absorbent core 38, which is preferably positioned between at |east a
portion of the topsheet 24 and the backsheet 26; side panels s 30;
el asticized leg cuffs 32; an elastic wai st feature 34: and a fasteni ng
‘system general | y designated 40. Diaper 20 is shown in Figure 1 to have a
first waist region 36, a second waist region 3 8 opposed ' to the first
wai st region 36 and a crotch region 37 |ocated between the first wai st
regi on and t hesy ISt 1,0 0; i f laper 20 is
.defined by thgl utgg!rAng geszlsﬁﬁtgﬁgoﬁﬁa&gﬁno‘ggﬁgﬁﬁ%m%\?ﬁ {)ﬂ?gﬁigﬁ%i t udi nal edges
50 run io gen&igiré 3 Amshoalsladdlodkodiagram afragickemiplaay openribep réspensi@dsyateni.he
di aper 20 and _the end_ edges 52 run between the |ongitudinal edges 50
general |y par &iguse 3Bshows a bleck dipgramaf apexeraplannclgsed;lnep mspoRsivesysterhe
chassi s 22 of e_di-aper 2 ] i he  di r The
chassi s v Tl PCCHBwER pESRRIAGES, dr15, SRbRE Sbef lodr oS BRE 68,
pref eg abEMIQd]n?HbQﬁtréu&. covering layer including the topsheet 24 and the
backsheet 26. Tf the absorbent article conprises a separate holder and a
| i ner, the ch&sgire 3PPshpavser blotk dingranr 0§ ars excmaplanyl ddesed doep relsportsivessystefrFor
exanpl e, .t he, hol der y conprise one or nore layers of material to formthe
outer cowsluding ggentsellerc| e and the Liner may conprise an absorbent assembly
including , S , : :
cases, the hoIF(lJ@rI ¢ g’%‘d?‘ %S‘Istaﬁgd?#%gﬁagghr?ggﬂ?ﬁgpbﬁgﬁg{@gg%eesﬁﬁsgwe%%@ﬁtg vahi ch
(25 used tise present iventiomRavinga pinglecthteshelddévelit the tine of use.) For unitary
bsorbent articles, the chassis 22 cqonprises the main structuyre of the
di ape? with otfigure #Bashemsandden @uiryt fusictpn ﬁéamwes ssapesivessystesn of e
Wiile the 4 t he absorbent core 26 may be
i eSAE BiveBfon Bing RATHIE BireiBid 08 g

assenbl e own configurations, preferred diaper

confi gurati ongFjgaire ILSROWHM SRAlaY| suthit AmclibSof Baﬂi_scd\lﬂinuﬁuﬁ_‘i&ﬁeﬁ’ﬁve
entitled "Contractible Side Portions for Disposable D aper"” which issued to
Kennet h BystBueifl the presentuinvention alogg wvithuhe firstasecond .and thisd dedratives wédhe o
Buel | on Se nber 9, 1992; and U. S. Pat. No. 5,221,274 issued to Buell on
June 22, OYPYBIUNGHAN.) S pat. No. 5,554,145 entitled "Absorbent Article Wth
Mul tipl e Zone pFRbirt 9R SRdwEh Adhbfer RidtBofr 'of B difrobsy st | Halvihe Vi iseriesorofint €

whi ch issued to Roe et al. on 12 DECEMBER 200a O 00/ 00082 6

PCTI 1JS9etdet 68 haejngamequallfine ¢asant.U. S. Pat. No. 5,569, 234 entitled

"Di sposabl e Pyl.l -On Pant'” iich issued,to Buell et al. on Cctpber 29, 1996;
s P Rar! No! Higiset 6Aq i 5, SHpBan SBPOUEERLAL IESROBIE, SRER P LI AFHE & do

Panel s F E;R(Em i . 1Che ed to Nease et al. on Decenber 3,
1996; angﬁvﬁég.ﬁﬂ ateﬁ?%%&#@%ﬂ%ﬁé@@r@%@”m. 08/915,471 entitled s
" Absor bent Ar tRighres WAL TBMiid 7€ showanbthenkembadievent bf e r&pdasieasgstath dfithed

;,A).Jgust 20, 1997 in the name of Robles et al.; each of which is incorporated
her ei?h bpreseftdpyention ineluding apslectricalip sensitieegalal |y that portion of the

di aper 20 posid.ioneg .adj acent the_garngn i sur 45 of .t h

absor bent cor gt l%'ge\/\gi‘éh!l ;ﬂeéﬁpgﬁtfvse tv% e%gu%a‘%%gé a%go#%lfé‘gaq%ﬁﬁtsé’gnq\éi rg:aant
therein fixwmispl | i ng articles which may contact the diaper 20, such as ~o
bedsheets and undergarnments. In preferred enbodi nents, the backsheet 26 is
i mper vi ous t o Rigurei Yss 4 eexypectivei viey ofresie corhodimen of a fiaperpwhichi includesa such
as a thernoplastic film having a thickness of about 0.012 nmm (0.5 ml) to
about 0. @SB3 (2.0 nils). Suitable backsheet films include those

manuf.act ur ed JSh L ) rs . : nder
Tho thade namb e rasfash griBioh sidifiplysf an Theck iR HEHAR) cleDRRCaciOle) of

mat er i al gnniernd) @haldphiticerniirbleaelaidas defesatigh. ch permt vapors to escape
fromthe diaper 20 ile still preventing exudates from passing th_ro&h t he

backsheet 26. HigeneplObriy ah icab example of asleereaseyinithe basabelgetrieal agtivity ofh as
woven webs, nonwoven bs, conposjt teriials such as fil mcoated nonwoven
webs, an&“ﬁﬁfﬁ%@%‘@ﬁqul?ﬁn@ﬁeié?%ﬁgﬁﬁﬁﬁﬂ%ed by Mtsui Toatsu Co., of
Japan under the designation ESPO R NO Zo and by EXXON Chem cal Co., of Bay
City, TX, under the designation EXXAI RE. Suitabl e breathable conposite

mat erials conprising polynmer blends are available from C opay Corporation,
C ncinnati, OH under the nane HYTREL bl end P 18-3097. Such breathabl 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 is U S. Patent No. 5,86S,823 issued to Curro on February 2, 1999.
O her breat habl e backsheets includi ng nonwoven webs and apertured forned

~ ~ 2 — o~ o ~NNs v ~ 1




12 DECEMBER 2002 WO 00/00082 PCT/ US99/ 14637 7 The backshegkq erR%ooANY -
portion thereof, may be elastically extensible in one or nore directions.
I n one enbodi nent, the backsheet 26 may conprise a structural elastic |ike
film (" SELFWO sedaos2A structural elastic-like filmweb is an eptenshdisass

- material that exhibits an elastic-like behavior in the direction of

el ongation wi thout the use of added s e%astic materials. SELF webs suitable
for the present invention are nore conpletely described in U S. Patent No.
5,518,801 entitled Wb Materials Exhibiting Elastic-Li ke Behavior, which

I ssued to Chappell, et, al. on May 21, 1996, which is incorporated herein
by reference. In alternate enbodi nents, the backsheet 26 may conprise

el astomeric filns, foRFAISEDDESCRIPTIONOFTHEENVENTIEGN or ot her
suitable materials wth i o nonwovens or synthetic filns. The backsheet 26
may be j oi ned 4A® usétbheroins ke terma’ absorbenthartielse mefers i dedcesr which absordr and

I t of the. di 20 b ttach t K ln th t,. K
exanpl e, AT POAY Fisples, 2l Bk speciligallyorefers 1o sy it Bt arG RUated Agpingy
adhesi ve, o8ip kﬁﬁigge% gxﬁassybf%%h&? 0 UbsétB &d 8dntiih HEPAERLE ekbBRS

ts df adhesi Ve. e

spirals, or spo a preferred attachnment neans conpri ses
an open pdischargedrfedmahé bodly.f i Thententh s'disposabhetsis wesed hedbis ¢b desatitienatisobent
Patent 4,573,986 entitled "Di sposabl e V\Sgt e- Cont ai nrrgnt .Garnment”, which

i ssued t ATNFlgeWhich ganerally asp nphinignded te dgdaunderrdy orsQineryiscorestored AnEsHsedeans

I ncl ude sgv |4 nes hesi ] | G LI Led ot piral
oat tor n, - Se] Sosprbefiadcte T2 Thelf ate B o Mo Biteits B & STpdi e Ao

Pat ent 3, Sdferably,13 b sat§eletO cafpSRERBH dthelwiseOdispdde@Tin7an efivionnéntally
Patent 4,785,996 issued to Ziecker, et al. on Novenmber 22, 1978; and U S. ,~
Pat ent 4, ®adbl magoer)l t @ svsedhhergingrthg uermn 2dispogald. is Fusetl tof mehre dlaat prnt ents /
are incorporat rei.n by reference., Adhesives . which have been found to be
Snti staor SrpanTs of fiedidests mey i A RoRisloneaN i Beripuiss lagmgy posiion

M nnesot a,anghily kehadredRithloinks 2 ¢ AniperéFas AlsbRirata el : r%( ijoih&?to

Rofeats

attachnment 1s neans may conprise Hgégt onds, pressure ‘bonds, asoni c
bond, dynawtlerneemant ofl theodikper.or Aanusedt thereirs,uithenlibrm dljoinedihentompasses or
conbi nati ons, of these attachnent neans jas are known in the art. The

t opsheet <onfigurations wibgrsby apsdemensie dirgetyaseshted; taaangisy clement by affyxigg theye

anyat  acaBkf oty fo MR uiE o SR 5P go8 Bhelely 6 BIRAS A Rret
i n thes ardecudditb aBbther tle@frby taffikiap thé ERNAE ¢ intenainy enothbei(s) @ti€icin t O
means for joining the backsheet 26 to other elenents of the diaper 20. In

one pr ef elufedrecafbiwed teethe ether ¢lemsniels o'ht'unitargh absarbent rstigle peferscto ghsorhent t he
backsheet are.oined directly to each.other..in sone |ocatio and are
i r oot | 70RsH ittt Eormiee ot e beB iudd Rsunep i° PR PR BT AL ALY, 1o
ot her el efmeiihey Ao AdlGelif§dparite manipulative parts like a separate holder and liner. A

preferred embodiment of an absorbent article of the present invention is a unitary )

20 disposable absorbent article, such as the diaper 20 shown in Figure 1. As used herein, the
term "diaper" refers to an absorbent article generally worn by infants and incontinent
persons about the lower tors;o. The present invention is also applicable to other absorbent
or non-absorbent articles such as incontinence briefs, incontinence undergarments,
absorbent inserts, diaper holders and liners, colostomy bags for a natural or artificial anus,

25 feminine hygiene garments, tampons, wipes, disposable towels, tissues, water absorbing
articles, oil absorbing articles, spill cleanup bags, desiccant bags, disposable mops,
bandages, therapeutic wraps, supports, disposable heating pads 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 structure being cut-away to more clearly show the construction of the



Thé topsheet 24 is, preferably conpliant, soft feeling, angdppederizoéAti NY
to the wearer's skin. Further, at least a portion of the topsheet 24 is

| i quid pervi ermtting liquids to readily penetrate through its
. thickness. k‘p‘gﬁq’?"ﬁﬁ%e t opsheet 24 may be nmanufactured from a #E{EQ%H@SJ of

materials, such as porous foans; reticulated foans; i0 apertured plastic
films; or woven or nonwoven webs of natéral fibers (e.g., wood or cotton f
hers), synthetic fibers (e.g., polyester or polypropylene fibers), or a
conbi nati on of natural and synthetic fibers. If the topsheets include
fibers, the fibers may be spunbond, carded, wet-1laid, neltblown,

hydr oent angl e or. ot her wi rocessed .as, i.s known in the.art, One, syitable
t opsheet 9APE, r{TQF r?@n%?"v%stebmgpl@feﬁgﬁé"}flglﬁfﬁs i%)%wﬁﬁﬁewﬁ %Wtﬁq@o‘ﬁr%ﬁ? i's

manuf act Wigfhely AESRIRE in Fiire 12 i \dia@b_P 20%brefebdtly gé%iggii@%aaﬁ?ﬁ?& ny)

of \Wal pol e, Massachusetts under the designation ble torne Ilm
t opsheet stopsteeti2éca ligeid impetVidiis Haakshedio26; AnSdtBorbaht cora 2B} Whith'idipseferablyv e
Structures Having Tapered Capillaries”, whjich _issued to Thonpson on
Decenber BRALQMSADetwsen at faqst & Rertion, of A topshesh 2f and the backsheeh sp-csideeanelsent

ot ol Eor G 16, SR B FYRENeig WADREYY, i BB el
Vieb Exhi bidsigiated 40" Didpbf2 @i st ﬁlSFiguMﬂhi & hawsa! Bigst tvaistadgion 3, adkeordn

August 3, 1982; U.S. Pat. No. 4,463,045 entitled "Macroscopical |y Expanded
Thr ee- Di nwaist oegibn BA8asprosed/dd thex fiirssi waist) region Gboansl; a\dretich| regiomr 34 decatedd

C ot h-Li ke Tactil e, | , ion", ich i d to Aht, et. al. July is 31,
Topa:  andbtveEn (e nshBaigSeion aad e serond WalpbiceRny Jiisetiohrat e dater 2,

o0

(\?i rd on @iddfined; Q'lﬁl?oé'éégg%%gs gg @Qiagelt 90Sh8Ghieh e gﬁnggﬂﬁﬁiﬁl E(r‘igcécﬁp ance

-

th U S Pat. No 4,629, 643 which 1s to Curto et al. on
Sept ember géheral §8taralted tdxhedohgitudial cdrfi@fine i@ the dieper,20sand thetehd efigestfi2ch
are incorporated herein by reference. Such forr’ied filnms are available from
The Proct B0 betwgem the lopgipidinal sdges 5@ iganerally parallol tortheneteral sonierline Hi10foos2
9 PCT/ US9 %433)%]261“ 0 as "DRI-WEAVE' and from Tredegar Corporati.on of Terre
Haute, Indrand aS "CLIFF-T." Preferably, the topsheet 24 is nade of a

hydr ophobi ¢ matRé icRhssi22 6f the RBARE 20 oatprixgs tipmati Sodynofothddiaped 20S Ot €
the wearer's skin fromliquids contained in the absorbent s core 28. If the

t opsheet ¢chpssig 23enpmmisenathigast appstipe ofrdheabsorbenp cetectuand, preferablysan quier

f f, the t hegt .24, is 4 d .t il hat
ot 8" W ERnE dnistapeiBRRe 6, qrined 9 RRLEC et I BertSofifel Aftiee
the Iikelg ek Raepiiadthofder dAd 8 $int#, the éHag¥ls Qtfgghaﬁuy ennpAsds tRé hoREN&{d t han
bei ng drawn through the topsheet 24 and bei ng absorbed by the absorbent

core 28. thedineopéFaraxamples the hndderanalecarphiscdonepdr more layers of material tgyfarm wi t h
a surfactant or by incorporati a,surfactant .into the topsheet.. Spitable
ot hoda. f B QU SOV eROk the Btisaeanddh Be iy, cAMpring AL pbserbent BRGERI G ¢ ho

,t)]OIos heet %ﬁ&ré %cl&ﬁ%?e,téél:af‘ag?ﬂéia&%@é&e.am Fﬁ@{}gﬁ@é, ik h&Re RIS tgé lih&t O

t he surfact A nore I SCussi on O a treatnment an

“hydr ophi | maitigclude a fastaing dlehment whichAstusedioo hdldomh8 lihér ire place tiadughsing thebent

Articles with Ml tigl e Layer Absorbent Layers" issued to ~s Reining, et al.
on Jan. 29mexfgise]nHorynitarpabsorhgat anticlesg tigichagsis 22 |comprisgsshieuain SHECWES es

i th Rapi Ji L { " i ni. 0 1991, A
hor e dot a5 (& ek Y ORGSRt s 384G 1o PR AL ehBp¥iellits Shuddile, White e
sur f act anfopkhiect D8, the PadkaRdet 28 arfdethé absbibérl cbke26 Mafby as¥enbie Rid Vétiety of

Regi strati on No. H1670, published on July 1, 1997 in the names of Aziz et
al . Each vEellthnesen cehfigurations, peeféresdeBiapen configuratiens &g describgde generallyhir ei n.
Al ternatiye the t 24 rdnclu aperture b or fi j ch
o by B e pat: o RAOEL enudhicoaReinge Siad Reriars: foe Fibapwnia Dinhy

t r eat ment [ gl q@ i\n I | C

t oat mont “Ristiguled b il 3 15l h SR0ATR, 3975 STER: Nof 831063 iRE0R ¢

i ke SCOTBUEIARIS&pteribd?ysl 90RO RAE U.S! PAD Noo 22,2 7401 sucdstodBaell ioBeRinb 2Row.

In such enbodinments, it is preferred zs that the apertures be La,r%le enough
to al |l ow 1923;pandedl.8t Patn Nd. 5506445 emtitlied s" Abskrbent iArticlei WithyMultiglei Zoraant

resi stancg, An rtiaqn of. t she 4. be coated w | oti,on as
i s known gﬁ“‘f‘Hé‘l %&@S.m%!%‘h%ﬂ@swﬁé’ %gfﬁ"lsg’ﬁﬁ ﬁvqlgﬁ%ﬁ c i‘ﬁ@ifﬁbsé“?‘ﬁwgkgoﬁ@s%r‘?’bed
in US. Pat. Nos. 5,6b07,760 entitled "D sposabl e Absorbent Article Having A

Loti oned Topsheet Containing an Envollient and 12 DECEMBER 2002' WO
00/ 00082 10



PCTNS99/ 14637 a Pol yol Pol yester |Imobilizing Agent" which,j oe 0N
March 4, 1997; U.S. Pat. No. 5,609,587 entitled "Diaper I—lab%%%léﬁgf%?qogn
Topsheet Conprising A Liquid Polyol Polyester Enollient And An | mobili zi ng
Agent" whi cWQ@49882 t o Roe on March 11, 1997; U.S. Pat. No. SPGREHSIPUH637
" entitled "Diaper Having A Lotioned Topsheet Containing s A Polysil oxane
Enollient" which issued to Roe et al. or June 3, 1997; and U.S. Pat. No.
5,643,588 entitled "D aper Having A Lotioned Topsheet" which issued to Roe
et al. on ruly 1, 1997. The lotion may function alone or in conbination
wi th anot her agent as the hydrophobi zing treatnent descri bed above. The
topsheet may al so include or be treated wth anti bacterial agents, sone

exanpl es gptemberhl tarl996) Vel RasdNpn 5569.284 sntided ['Bispogable BulvOnoBants whizh

titled . Ab Articl i ni tib [ A .S imnth
Topsheot ESFICAGI AU CHIEEh 20n o BaB FobaiNgn S3BpAhatsd, Zresmap, ¢ he
nanme of leﬁﬂﬁﬁlq?o}%ﬂﬁﬂ?cnﬁﬂ%‘s PaneRF JroanbaRht Afticléavliar IShREh NsOL any
portion of the topsheet or backsheet may be enbossed and/or nmatte finished

to provi dd. annbecenibent3) 1996r andA£8r Raeat Appicatiion Sdérsxd rNen08/8 1F,47 12 8ntitkad
conprise any absorbent material which is generally conmpressib

I h | e,
conf orsmablADsopksRt Article JVith Myly-Disectigoal ExtensiblgSide Bangls Jﬂ%ﬁéggﬂt 280 7bi ng

and retaini LU as ' ' dates. The
absor bentlgéggg%gaiﬁgébﬁeg%ggﬁuﬁagéi)grs’ggmﬂﬁ%ézgﬁme%g%{eﬁt@po erglla%g'es and shapes
(e.g., rectangThabackdRett 263§ generdlly Hadp6fion dF YHE@hpdrR0 psRiohed BEjadaRY the
conprise a wide variety of liquidzo absorbent materials commonly used in

di sposabl garteapfacingsswiface K5 of Hiesahsbrhent core i28| whicls preivents thoervidates ebsorisesld

pul p, which,is generally referred to.as airfelt. EX | es of other suitable.
P st bont S FoRHRRS (Parein, B Ffiae 4ufies NN Ry SOMREE 158 CBPSROSBIpS o ()
i nclugin ) Styl.f i ol t Ll osic
e 2 "e&BheTind (e cks? Ih'préRALd fuinidiis, He Kickinet 28 kiithrfliont

f oans; abwolipids (spongae) and compriseb sothie plastiolfilnesch abaahéraplagat [filmg
materials; or ag%iﬁot her known absorbent nmaterial or _conbinatigns of

mat er i al shavinga thigkness ofebowt GRE mun 0.5 yeil) orabout D981 aadedemils) Fuitable nay
| b i . ahs.Q
oy have. DackSteet Bl indlife ARSCTRERRLERY Rhadll B BURAIRE e Rife b °0)

gradi ent , INbrandoysld @idef aB€ teISharies2 D SBOGEKX10962 bid DEIBIRER GiRé2sii@ble
00/ 00082 11 PCT/ US99/ 14637 aver age basi s vveiaigt acquisition zones; or may

conpr Isse baskshget matasialupay inchudesbreathable angterialy whichrpermite/apens 40 escppofromnt
cane o e B LS Aing bt Bof BRBlA by e e 98
structur eExéxﬁglags BreathabltemaRpalsLRaY RGeS TRIate?RILERhIRSWEVCHeBs, nBnWoven
Patent 4,610,678 entitled "H gh-Density Absorbent Structures” i1ssued to

Wei sman ewebd, .compoSity meatdréals Sychl &8 fijmidosied Panwovent webs, ahd2ménneporowsdfilms
" Absor bent“}grti cles Wt

June 16, 7S T el by 5@@?%%?0&%??4@%3?%# Seriensipr oo |
Me i P . . i b . .
Vsauell t o] B ERARIN Dhithicl €85 ¢85 O, T, bbbl EXRARRE, |
" Absor benSuitable briahable Lorpeditenmatetialy Cormprisitggl pblynidn drdérridt are avakabiaiom 19,

1989; U.S_ Pat. No. 5,137,537 entitled "Absorbent Structure Containin
| ndi vi duafiopay, Carpprationp GinginnatiAQH undes thei naned RYIRELPblandR18-30%s e Swelher s

whi ch issyed,to Herron.et al. .on August 11. 1992: U S. R t a7, 345
ent 1 11 ed DRl St mAstHS e SOsHel SRR AR Pieh ApPRiAiEgREn:
I ssued t OWN9W3P 6716 2publfified on June 22, 1995 in the name of E. I. DuPont and copending

25 U.S. Patent No. 5,865,823 issued to Curro on February 2, 1999. 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.



~s‘Septenber 15, 1992; U.S. Pat. No. 5,342,338 entitled "D Eﬁ@é
+ Absorbent Article For Low Viscosity Fecal Material™ issue?zt%g8 0e Rgzr?%\ugust

30, 1994; U.S. Pat. No. 5,260,345 entitled "Absorbent Foam Materials For
. Aqueous Bod\VGP088 and Absorbent Articles Containing Such MRGE/YVPL4637
issued to DesMarais et al. on Novenber 9, 1993; U S. Pat. No. 5, 387, 207
entitled "Thin-Until-Wt Absorbent FoamMaterials For Agueous 20 Body
Fl uids And Process For Making Sanme" issued to Dyer et al. on February 7,
1995; and U.S. Pat. No. 5,625,222 entitled "Absorbent Foam Material s For
Aqueous Fl uids Made From hi gh Internal Phase Enul sions Having Very Hi gh
Water-To-GO | Ratios" i ssued to DesMarai,s et. al..on Juyly 22, 1997, Each of
these patents %@e?ﬁ%]ﬁhﬁﬁr%ﬁ?é’a af mortiomythepeof.dpay, be elasucatlyextensibls imene.ex,

al so conp Hoﬁ,g ggrgctlo?@s in 8RE e@b@%&ﬁﬁé Bhcksfat §§ ??a}g?ohnlrﬂ%isg %egnrﬁﬁtum ePJsﬂiY_; de

i mpr oved cont ar niren €lastic wals I'S genera

i ntended {iRe i1as{"SERF!Ywek P& Rudifalcdatticdike filth d¥baduk akieMsibiet matogalveag er- s
wai st. The elastic waist feature 34 preferably extends at |east

| ongi t udi exhibits entelsticilike tbebaviar in desdirestion wh elongatiiene withow the huse o adddsknt
core 28 an enerally f at | eas rtion qf. the. end edge 52 1
DECENBER 31885 Gt 0BT, pebe Forble ol s, st inveioBonte J00rers Cplehf o
di apers aaesc?fye& in Qﬂ.@??&ﬂéﬁé RO. 35 18R010% ARG WU MAeSALs ‘ExW?diﬁﬂgd 'Eldcsﬁ@%}il&es :
one positioned in the Tirst wai st region 36 and one positioned in the
second waBghaviegiwhiclBBsueduo Glappellyet, ab. drdapRdst996, whiddt is ireatporste@herein any

of its constituent el enents may &grrpri se oBe 0{‘ nor e separate el enents
af fi xed t 8YtIErencapeln alternatgcembodimentsy thes backshees {26 may comprisg clastmenict ed

ay an ext i.0 f other, el . Of; dijaper..2 C eet
(38, 20ne ool S of Fobipdlohd 1 a8 orZ0es Fladh, BRRR" ol

el astiie Wabfitvol@itordsgntBéioBmde constructed in a number of different
configurations including those described in U'S. Pat. No. 4,5|5, 595 issued
to Kievit et alThehackshget’26 maghe joirgd tpahe topgheeti24,1the abworbens wore 2%01 ansh on
Decenber 1, 1987:; U.S. Pat. i0 No. 5 151,092 issued to Buell on Septenber
o 1602, ST aiegienpF thefabes 2 an; aacBEst PSR RAMTL B Ae- 5 cTaBEC,

Q her sui El?@bﬁac‘?ﬁieﬁ% n%&wphayri%meg %Oﬁzfgﬁ)dn%&nﬁﬂﬁo%ala%xc@ﬂgacﬁﬁ@ﬁ/&'!§§at§éiﬁéh as

t hose described in U. at * . 5, , 364 |ssqed t0 Robertson on June 25,
1991 and Wy8r dfaiadhedive, dr 81 Garf3sof separatetlineFospirals; amspdis olf RBesive®8LneA| |

of the above, nentioned references . are incorporated hereipn by reference. is
The  ditapePrForh§Haphasnl FeRRSIEOMPYiSRS A9 ARG FEJSTIFTYET G dlameats AfiadBeeyE  em

f ) : | h . "
40 prefergh hYsc[@@:cmél?Pgsg Pht?:gt K,'S"l??gﬁ’%gﬁﬂed GSispokabie W&eﬁb@(@nﬁ%&ﬂ%a#ﬁ:{e@% 5i ons

region 38 1n an ov ping con tion so as to provi tera

about t he wihicle igshed endinetold be alli arp MarélD 45 3986 Othere sultabjecattédfiment hivans
wearer. The fastening system 40 preferably conprises tape tabs and/or hook
and | oop ﬂ%@%mgraégwmn@n@kqmw filagegts which gre,gwirled iRIoLMSPIFY At @S A ans

0 5. ot epialrefi B8RP afprRitadd H L el T R, BeRnf R OnCigfarted 11
Di apery | el Or. Byt Octaber 'O VIEITSe U .89 Patkfli’ 4,785,996 isalednto Bietket, @P2l.80ib

entitled "Absorbent Article" issued to Hi rotsu et al. on May 5, 1987, U. S
Pat ent 4, dlestir 81 1978 dnt (U & Ratdnit &, 842:666r isswedi tagWareniezpeoVure 2451989 ng

Devi ce" i d,to S mis July. 11, 1989, U S tent 4,8 06
ent1 £ ed TBF 56 GuRG e IarRorpied spn Drdalerse: AeSver MRV g 1 o
Nest egar d gQihd) 385 Uy 3.&%#2“&;&991@ Hmﬁufé?:ﬁfr@d‘tbﬁy}gt}ﬁgﬁz Fallef rﬁdnrlgﬂa%g of St. Paul,

B

"Pressure-Sensitive esi ve Fastener And d of Makin me" issued to
Battrel | vinfugisand matidéd aabIL-1620 awed EiLR1I6SFKZE. r Aftemativety] the attadBatent No.

5,151,092 issued to Buell on Septenber 9, 1992; and U. S. Pat. No. 5,221,274
i ssuedst o NEkARS Mayncqmprise gat bonds, pressure bonds, ultrasonic bonds, dynamic mechanical
bonds, or any other suitable attachment means or combinations of these attachment means
as are known in the art.
The topsheet 24 is preferably positioned adjacent the body surface 47 of the

absorbent core 28 and may be joined thereto and/or to the backsheet 26 by any attachment —
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system nmay al so provide a neans for holding the article in a disposa

configuration as disclosed in U S. Pat. No. 4,963,140 issued to Robertson .
_et al. on OWOBYPO08E 1990. Each of these patents is incorpor BEEYSHYMERH by

reference. In alternative enbodi nents, opposing sides of the garnent may be
seaned or welded to s forma pant. Thisgallows the article to be used as a
pull -on type di aper, such as a training pant. The di aper 20 nmay al so
conprise side panels 30. The side panels 30 may be el astic or extensible to
provide a nore confortable and contouring fit by initially conformably

fitting the diaper 20 to the . rer and sustaini t i It throughout the
time i o GreapRkRowRn the gk §m\£§9?q fachmspianeans %ﬁggﬁé&qalagaﬂ%mw eAPEk tRlat es
since the ' I 0 ' : eydi o]
expand an cgsflr d j?:‘t%]ﬁ%lﬁg q)gf:lg%@%a%eﬁ)smg% %EQF S Z lt%regl\a}‘p %:feidr]m } Ig °§€ $ e%f%xlq?/&e

appl i cati embodintene oflitikd presetil iRPERIGRE tHRVIOPshekt DU andi thpbatkshieel D6 a8 foined

el asticized side panel 30 farther than the other during application, the

di aper 20digdtly toseh¢h gthensin'somg ilengtioesaand -are ingirgcelyt joinadi tqgsthe2Oinopthehe
presen

t inpnventiqn preferabl as .t he side panel,s 30 di.gposed in the second
wai st sregr%ﬁ{}%%s, Yt‘ﬁéecﬁm‘ﬂm’%éz‘gefﬁé?ﬂ "?}F%‘ﬁ%agg% c?lﬁpeg'ﬁ?e panel s 30 di sposed
in the first f.st e IR1D ' i redi: he
second vl ot 1 by aP ORI pRtfetaBly el SOt el hd BHiRRaHg B0
sui t abl e weafer'gskiat iRunther, Bk eapd 2portibn df dpetopsheet 24 ¢4 Kquid pervduss ipdemivdmge| s

are discl r,se, in U S Patent 4,857,067, Zo entitled "Di sposable D aper
Havi ng ShfiAridy teareadily pepetipte thyggh  ite thigknespn Ay uitable sopsheg 24umay byt ent

4,381, 781 | i t cal ; ¥ 8, 753~y
i ssued to"{?glﬁﬂgg‘f%\cgg?,& %t% éé %gﬁ oj’ &‘afe%is’@é%?stp#g&%efroé{?’g’ Beg?gﬁgetdr é?%%énce’g )
U S, Rat. apruréd phabti® FmisS 5HeebvieR dBURinwoven Segbsedbfstufhl fiRP (.2 dvdddSor Pat .
No. 5, 221,274 issued to Buell on June 22, 1993; U S. Patent No. 5,669, 897

i ssued t ocedanfibers), synthetimfibers Gog4 polyesternd, polgproprlene fibers), oxss coembination
Articles Pgovidi,n st ai ne namg.c, Fit": U S te |ication Seri al
No. 081918 z{'_\rl‘IEL“’I%'n?‘i"{S géﬂ‘%%g@%% b :‘BP%‘C%tﬂcﬁrﬁFtﬁéﬁA’Pgﬁ ity may be
Ext ensi bl gniibefRd.Pegdd "whtllhfad ¥l 2Ry drdngdiéy, t e otheFRite gfmé%aséoeas ist

al .; each of which is’incorporated her€in by reference. 1Z DECEMBER 2002
WO 00/ 000880WTTINSHE/ 4163 et stiltgbleli tapsheet? @4 pcahiprising ya fweb hafi siaplel betggth | eg

cuffs 32 whjch ovide i nproved containpnent of liquids a ot her bo
exudat'®s. PE‘@@“’(P&M‘Q fﬁ"’&gﬁ EI@@‘%@WQ&W J2ee ﬁ@"@e “B%{ﬂ'élé’?q%‘i"ﬂ@t‘PP%}p‘%;’er
barrier’ i : L03 describes a

di sposabl S6 Ip%g)é,ﬁl{fm\ﬁ%\l?ﬁfebrﬁlgg#ﬁfgfégsegéjg@ﬁrE}g%ﬁgfﬁnéuﬁgg %peni ng having a side

flap and one oSuitabile ferneddafilm copshedicars descrivedvindd.SaPae N 13,929,835, lendtledif
(a gasket i"ng cuff). U S Patent Nos. 4,808 178 and 4,909,803 issued to Aziz
et al. on'ABsDliye, Strcturesgblaying Wapered Sapiliasigs’, whisheissueretg Thampsonpen

P20l e’ 30,19, 52 AECKP 384995 GuARE A PRMUEARIheSALRA: 1
312 gug ,rzg 9?&?3@;& Bigid RAistaiTopsiuet SaiciRaled%d Mufige, 20dl. ton ApADDY, MB2;
U.S. Patent 4,342,314 entitled "Resilient Plastic Web Exhibiting Fiber-Like Properties”,
which issued to Radel, et al. on August 3, 1982; U.S. Pat. No. 4,463,045 entitled
"Macroscopically Expanded Three-Dimensional Plastic Web Exhibiting Non-Glossy
Visible Surface and Cloth-Like Tactile Impression", which issued to Ahr, et al. on July
25 31, 1984; and U.S. Pat. No. 5,006,394 "Multilayer Polymeric Film" issued to Baird on
April 9, 1991. Other suitable topsheets 30 are made in accordance with U.S. Pat. Nos.
4,609,518 and 4,629,643 which issued to Curro et al. on September 2, 1986 and
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,



~0 respectively, describe disposabl e diapers having dual | di ng

+ gasketing cuffs and barrier cuffs. In sonme enbodi nents, 'fgﬁééé%%#§§§?rable
to treat all rtion of the leg cuffs with a lotion, as '

- above. EnbodYQé%@@ggf the present invention may al so include %@@@@?@ﬁ@%ﬁ
recei ving and contai ni ng waste, spacers which provide voids for waste,
barriers for limting the i s novenent & waste in the article,
conpartnments or voids which accept and contain waste nmaterials deposited in
the diaper, and the like, or any conbinations thereof. Exanples of pockets
and spacers for use in absorbent products are described in U S. Patent

5,514,121 A Oty " 1 i oD M 1D
Expul si vedél?)(zt:égr 'éﬂu.&?Agat garkll'fl g%Wegg%mi ggﬁ’eoéﬁ %H(I)] ggi@gsqél?ﬂ% Ion '5egsenber
15, 1992, "entFR-Tgd "D sposable , , zo Absorbent Article Having Core

Spacers"; U. S. Patent 5,6397,318 issued to Dreier on = March 14, 1995,
entitled "AbsoPpefarably, the topshest 26 ds made of @ hyduephobicmateriphorist treatgim 671

[ d to,Drei .on J 30 996, titled."Ab t Articl ' A
ot oR GRS At Dl s 3 DR P 5t S
Decenber 3orel DP31f BAl ﬂohkl%ét 28R PRAdE IO hiHBphobiEMAARHAIC pRESBIYEA jeddt kAL €5
And Di sposabl e Absor bent I g Such Spacer”; and”U. S. Patent

Is Articles Havin
5, 306, 266 nppertsutfaeelof tHectopiiieet Bp ixceeated-tr beJbgdiophibicsypothatbliguidd sill ransfer

o voi ds. méﬁ&“églt&’éétfééé?&iﬁﬁaﬁé dighinisheths likglipad Ga bory &RRR WiFecal
2900, 147 How Bt 8 Ebstet, 28 Aafhel, B o e p Hon e \SpiBeet 2 anT Vi

terial Lbsrbéd B the abdotbéNr(GoMBRB 2THE toffohedt/ POOER be Jeitleléd JH9opAH3 b
i'ssued to Freeland on February 5, 1991; U S. Patent 5, 62, 840, entitlec?’

" Di spogabltteatiigaisevith a susfaciant eroby-incorperating asurfactantiato e topsheet. afuitables,
Patent 5,269, 7S5. entitled "Tri jon, T ts For Di bl e Absor bent
At cl es. RIROGR0E Siping Ths BPHIERS 2h it F SUrRROR: ORI TPV ecE taRsheet 24
Topsheet s'matdriut Usith e Sttt hn@l inttherSih D&fé%‘&%ﬁgﬂﬁgg tsthéL %gﬁa%tﬁiggzwlggr@f

suitable transverse barriers are described in U . .

entitled 'défaded disoussiont of suchHatreatmpeivuand bydrophiflicity iiv contginedhin Th.SunBateNoe
Partition" j d Septenper, 10,, 1996 i, .nare of ejer et al.; P
pat ent | WA I EatOR] | APBbOT ARl R MUTPE Tayer ADShey ARy tnyed t
Transvgrs Ik LORY ' pat! R344i088 ¢ ) t
a1 1Ry Belittg, el aE'oy JBt 30, T9PE arld 1S, ar, RE 41988 943 AU Phucofi Atllcd
Tr ansver seviffaRapidi Acquitisg Wdorbegt Cbres'l ¥ved to Ruedsingtonalan. 29,1 1941. t Aemore
above-cited references are herebg‘ei ncor&orat,ed by reference herein.

Enbodi mend§taged disgussiassefsomesuitablegnethads fardacqrpenating surfactant dn thetopahasht

devi ce | . ' | QLK . Vi 110

oy | el uden 2 ituffid B S ) 1hi R eeidnfiol N0 SHIBRR SRR S NAE 10
2111 may hage7 an tAd akmes Of A%z 2 Al aBdck of |thesgereferénciu ris Giureby rdcdrporatudeby ur e
Jfbr preferably adhesive attachnment to the perianal area of a wearer

‘Furt het, teferenes hereimn Adtismativelye thectopsheed 24 amay degludeoam apartiredh webrar &l ar | y

useful - anqg,banel g bpnepe UiSe iy S abAhbiNRed! LMol B hydRSpiiARS"

treatment step from the production process and/or applying a hydrophobic treatment to

the topsheet 24, such as a polytetraflouroethylene compound like SCOTCHGUARD or a

hydrophobic lotion composition, as described below. In such embodiments, it is preferred

25 that the apertures be large enough to allow the penetration of aqueous fluids like urine
without significant resistance.

Any portion of the topsheet 24 may be coated with a lotion as is known in the art.

Examples of suitable lotions include those desgribed in U.S. Pat. Nos. 5,607,760 entitled

"Disposable Absorbent Article Having A Lotioned Topsheet Containing an Emollient and



preferably a di sposable diaper. One exanple of a diaper 120 ddipgEARGR: @ ’
waste bag | 11 is shown in Figure 9. If associated with a diaper 120 or

ot her garment, the waste bag 111 z - Zo may be di sposed on or_j oOi ned to any
surface of YQL04982:| e The bag 111 may be joined to the artl'ié

known means, including any of the joining or attaching neans descrlbed
herein and/or an'y other joining ~ neanB) such as adhesive, hook and | oop
fasteners, magnetics, belts, ties, straps, snaps, etc. In one enbodinent,
the waste bag 111 is joined to the topsheet 124 of the diaper 120. is The
waste bag 111 is preferably a flexible receptacle for the contai nment of

Qi 0 rbEPABL et bliEFie AGFR oD iF et ko Rofan Mt 4t FOGAL Pasag
condi 11 ono SERNSEL SHiled Bk A AL LRat AR BB R AT k7

16 . The PelgésterbB@ollicht Pmd A@nmmsmmg Agenttilvihich ﬁsheﬂj&f Roeldh Muech 11,

enbodi nent, the waste bag 111 may conpri se three | ayers, preferably one
filmand {989; M;&—B\aivbln 5638191 emtidled gﬁmr Hﬂvmsekwonﬁ Eopshieeth@ontaining i se

o of ot o bRt EotiRE WhEbde 1o Reeeonl 8t ToRO% A0S P N
froma nofigyyen ehfi’%f‘c{/ "Biafle @H&hth PokibAtd q"o§¢ﬂe€i-'rwrx1@ﬁ liued k@ RoRMY anqnt he

fllmlayers prefera rise a thernoplastic materi The thernoplastic
mat eri al Jwdn lnBQQmeThmbmmnpmwﬁmuﬁomalonm liv carabinatich wah dnetieelhgaitad tHe om

anong al pes of hot-nelt adhesives ol efins especjally polyethyl ene,
pol ypr opﬂ%ﬁ%"h‘@%ﬁ% HeainsHb F19§9F'§F‘il ﬁ?oveanﬁi’%/ fRpsheat gnay ?‘bmclﬂ‘é & begreatgdhi ng

ol abl e GRNRANGRASA AR SAR Lbifs O whRh BRI deFe T gt ANG. ()

.n

nat ur al res such as=cellu

synt hgt i cCWO b5R81F3Icentidled f Tﬁbﬁﬁb@ﬁ SArtt@waothmgSMﬁbadﬁﬁal Olt\g&ma inagkey| i C,
pol yam d, aram d, polytetrafluroethylene nmetal, polyimnde; binders such as
bi corrponeTmpshﬂquqréI’danmnwbl whish| wasepublishgsbery Septepgcryb%tlé’% xp@hqmamg/o

chlori de, a tel rid rrer ~S anm.de

at o | ot sTRGFRA oBses” ARG i spunert 24,1Be biReheet 2BRE m Bomio of PueBRhHEEt
not el t agy Back%héet%g ViR eibo SR BRI rS niiRk SfiniShed 'td‘%dﬂﬂé‘gt Fdré QUIGh Oice
films such as those descrl bed above with respect to the backsheet and

nonol i t hi appeama¢tiabl e material s such as HYTRELTM avail abl e from DuPont and
PebaxTM avai | ELF A chem France. zo The waste.b ma av
any shape or 2‘%‘%4’ ’Er‘ioéed gHﬁ?YeE”FBEf%E@' P\’Sé‘fbfmte?%‘iftﬂlavalgfé 5‘?%%1{] cone
shaped b %% o ARw C

pyr am dal ape gg%cgﬁg Fbﬁ’at ﬂg[ﬁaggg bagseﬁéﬁﬂ; ’r, t%@aagsﬁaﬁ%g%n%
may be przmdi reinihg diguidsustichas yurine end otfierneertein bddyoexudatasinfibe abSorbapaned e

pi eces of mterial which nmay be identical or, differ nd whi ch nay be
seal ed at28 Heay beemaaufactuged dn o widecvariely ofHizes, an Eﬂ%@fsl Smi?“ﬁﬂ

contain t..—rma?g I S e

absor benﬂ?%é@rgﬂal é%cfjllassy%lgr t@? QEP% @?&‘fﬁ’gﬂ%‘ﬁ gﬁ%ﬁ%é& I qui l(l:]s The }
absor pent ab¥sitRht alatéreals @Oﬂﬂd%uﬁedf\ﬂhﬁ ﬂlﬁgéﬁdb@é ispers ardubtherBBbsurb&itarticles
material s 12 DECEMBER 2002 001 00082 17 PGTNS99/ 14637 comonly used in

di sposabl suchiaspemminutedowhed palps ovhiehnis gencrallyerefersuhio ascainfslte sExamaples of

descri becIot et s%'xtable atbsorrb%tsl lggt%nglg 1ﬁcq3deag'segécp cerfltulose wadding; meltblown polymers,

including coform; chemically stiffened, modified or cross-linked cellulosic fibers; tissue,

including tissue wraps and tissue laminates; absorbent foams; absorbent sponges;

25 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 lower average density and lower



The waste bag 111 is provided with an aperture 121 wher eby, JiReMeeRBdgber or
urine is received fromthe body prior to storage within the bag cavity. The
aperture 13gobsodosPr ef erably surrounded by a flange 112 and peyub®rénvi ded
in any shape or size, such as circular, oblong, heart shaped and may be
symmetrical or asymmetrical, prefer abli the aperture has an obl ong
configuration either in the longitudin F or in the transversal direction.
The flange may conprise projections designed to fit the perineal, genital
and/ or coccygeal area of the wearer. io The flange 112 shoul d be nade of
soft, flexible and nall eable material to allow easy placenent of the flange

112 to t Beerf®y ibasisl weightrRqoRitidnakzoRésgor MAY! eahpriget @ht abs mdié | lagéts ngnwoven
mat eri al s, wovens, open celled thernoplastic foans, closed-cell

t her nop! sewdteres)oa Howeverthe toteks alisorené sapsasity cof the ahsorbent core 38 showldriwoven,
and filns e b refera f he ris a joining or
att achrreﬁ‘t’mﬂ‘ggﬂ ttgthggg%%ﬂngg é‘g‘? %’ée’ﬁS& °ﬁ§8€8’@?er ch means may
conprise any ‘Efxcltn?ﬁtr%%éar t%tru@tﬁﬁ'é%%mﬁgﬁ a %scﬂﬁéﬁ rak%‘?&blﬂ@ra?é sEfibeany
ot her suitable jornihg or astenl ng rreans ~nint rt such as
straps, heUtS Pateno#,6406478 (aﬁﬁtléda&ﬁlghtm:s;ty mbset;benu Stactiwestfissued ¢ Weisman

body- conpat i bl e adhesi ve a@‘l ed to the wearer faci ng@tﬁ)orti on of the waste
bag 111 &k ak 98 $eptember %nlpo iUrSt Prtendli4d ian08r entidled s Pdbrerbphiedgicles Withsi ti ve

adhesi ve tQ t % 0 [ I eni t al
area of P@h' elng %%geﬁc Hssﬁg@& edscré%}fgtd% bﬁ; '('laﬁsel béégggﬁ’gﬁh@%ge&gﬁ sgé’gg i ves.
Par ti cul gtitledef HRM! Dtéﬁs:@dmsbfbeﬁt Mbn%@ymvmg Lb®ed BrhsifH and NoWeY Basis

properties to secure the flange to the skin of the wearer at the sensitive

@I‘I anal Waight, Avtﬂmbleloallm'hngSlmd toeAdernany ot plaionl Mey prl%&atu $.nPatant
e

o oS B SASRE B PROR T, R bl

"proacti B% SABGO(S 1989; US. P'&te‘flld 5,13, ﬁﬁ&ﬁitleaatA&&beﬁthS &bf@ Coftantlg Ve

sensor” refers to’a Sehsor of Sensor dystemthat Is capa etecting or
nmoni t ori hgimtlaaigﬁ:d G’ol)&axjmayhc |Ac1(brCmssltriked BWdyd dulp Iﬂellwlme el?tbers'huﬂtlirﬂu

article or the waste, i inputs, that directly relate or, at_ a
M ni mum 15@6‘?‘{]& derron, ef b 8806]’2‘!?&0@*0*99% W -8p dritinh > %7631‘{5 egtitdade dHigh  he

Dol |y, YBEAend RLARLR"A kI R hEhni o MandderPRPNER 3 0Biing UPof Yn00052

18 PCT/ onent or conponen roactive s nsors may

respend SeptembeOls,NMH9Q; EIE&CPaftINolﬂBM 338 Ewtitiad "Dispolsable AbserbehvArtivhky Fére
detected_by a_ proactive sen$or' of the present invention in order to predict
an i mpenbiPWgVispesity iFeealulMateriplt issued niet Ropnen ctngust 38: t19%94dd). SpPé%sN?e

t t t {
Ferper at P80 4n AHuES " bEFbrHFoast Mughte For oapys Bcy SuRb T Al arbert ..
i nduct anaetidles Tohiniaf Wlich NiatePiaRC &wed ab ,Dd@rvmrag et al. on"Rebétibe I, 1@93
el ectrical properties and/or conponents of bodily wastes. The sensor 60,

for exanpl.®,Patayo.fe3¥h20d euitlediFbimabintikWet dibsetbentdidam anabﬁ Foréxqueoys

(hey b BE0 2akieg R BORS o uRhAy silter 38ieglo BUBFANT GErebiBY 21008 °°

moi st ur eancf"lﬂéoi’ap'r@é 09529&22 %Hﬂflgd 5’%4.6 SRorBentOPGan® Mleridls o Aqueddy Fﬁﬁ&er

conponents of b wast s suc ces, urine, or nenses, etc. Exanples
of chen MddeoFrom (bn‘,gteﬂntenial SPGhamEmulmohsthvdlgs N@i‘wl-hgh dNatenﬂ‘t)tOlhlﬂaﬂoﬁ"i | s,
capsules, ce|lls, seals, etc. that _dissolve or rupture in response to, a
speci f i clsé%qﬁoclaPSMﬁiat?cQﬁ@anPame22b19ﬂ7og'ﬁ%|°f|thﬁfepa@mst1§ l%posmpsetpql hereiny ass
of chem gﬁ bi ochem cal or biological inputs. A mechanical: - sensor may al so
I s resp aefF tion, attitude, pressure, etc. An exanple of a nechani cal
sen89£ i's a bethkQNrel EO%Mwéomﬁnymtqbas%ﬁaetam \Pﬁbt\/feﬁmfré g«vthadhet?morl or
to defecation and the pressure pushes down on the bellows to inf

portion pfovidecingrosed fit andremitainmeat. E‘hetslastmngsafeamrc B4 lisigenczallyentendedor a

ol i od B easiialy oxpand B ot Goslmminally 61 G eaKa ARt THGFEHs Bast . |
20 urine g tGeos pERCHEEY exblrtis 4t 1Bt 'l&gxtudt@'ﬁ? iy fiof] At {28 wai t

re5|stance capaci ance I“‘cal” sensor nay,

exanpl e, edgich216fthe abSetbext dofe 28 afid géndraINF frinks ‘dﬁlebﬂ&lﬁorﬁm bf the ehid ede 52
conpl etes an electrical circuit; a sensor in which an input such as
pressure, tension or heat closes an el ectrical contact to conplete a
circuit; a piezoelectric sensor that generates a signal via pressure

i nduced by the wearer or a part of is the wearer (e.g., fromnotion or
nmuscl e tone); a sensor in which the resistance, capacitance or inductance
varies in the presence of the input to which the sensor responds (e.g.
conductance of the mearer 'S skln) ~or a sensor that recelves electrlcal

o o r - . o o a \ Y b1 o o




s January 13, 1987. Biosensors may conprise bio-recogniti gpenenbeRBoo2:
typically enzynes or binding proteins such as anti bodies imopbilized onto

t he surface i co-chem cal transducers. The bi osensors

conponent s ﬁ%@@?@y wast es, such as anmoni a and phenol (e.gTTE"Y.Q'AGSh(?l(‘i‘t"?'7

" biosensors conprising enzyne electrodesz. A specific strain of bacteria may
be detected via bi osensors enpl oyi ng antd bodi es rai sed agai nst that
bacterial 1o strain. Exenplary enzynme el ectrodes that may be used to detect
phenols (e.g. in urine or feces) include tyrosinase based el ectrodes or

pol yphenol oxi dase enzyne el ectrodes described in U S. Patent No. 5,676,820

itled ! - i ' ) o ic Wai
Ot ober 19 Eghee 2 igaRk SRlpeR3H B soBEEA18 4395 RV t Bl Baisc O
El ect r odefda@ired e posifbkkATh EheStsy WalstregidnSTo /At b1 pusitivned ilf thdsecdidd Waist et

al. on ~s February 25, 1992, respectively. Further, a sensor of the present
i nvent i onregign 38.sd uther, axhileshe lelastic waist deaturei 34 er any of #s cbustityeriticlements

ot 1 oceRPLGCOBRIE e & T80 iepaae, Grmete 0 torths ibef 00° 4 Clestielt
mul tiple glanahy hiy ﬁé{'&ﬁ}@ﬁﬁét@&' as Zx?eﬁei?é’iﬂ?ﬁ? bitEr SIERRAts FMLBApEEIE SuciRls
i npendi ng event or "detect a paraneter that directly relates, "or at a

m ni mum c diereichitRst 26 tidwwpshest24, onbethahe backshaee 06 and tirvopsheedd4.i npendi ng
event that may be detected or predicted by a proactive sensor 6Q of the
present inventilba elastic maistdigature 34emaypbe  comsirugied Jn, a geyraber jof ndiffeat

rash, skin igritation,ot. rash, .ski (e 8 n.illness or

o al - c ORGP A ing Bibte aBEBREUEOR B TR, SGnos Hrled R,
j aundi ce) onMyy 21993 €eS.i . 6Y4,7F0, P89 RsuilidGh TR Shadétentberd! UOSEI(SS. Pat. { )
parasite, a potential chronic skin condition or irritation, etc. A

par amee er Noh &1 151g092:issited S0 BueH onSaptambes 9ah992rand L.8bPat. Noph2212i7¢nssheduch

as one or re_ of the pot ial .inputs. listed ahove, that correlates with
e occor IuRuelin bt 25085 brten Sokbls iai conbRwRLekn BieYomele Wy SieEhn

60"y, PR B arees b B 8o B, N5 SR s Ry Sn FpRE "
predi ct t RS, PINuANdETSe Paf. No. dcF160025i issued wo Forsmamow Matéls 281 989. oAllluddhé y

waste or may detest signals that may precede skin rash or irritation.
Proact i ve2b@Yesertiongd refergnoesiars incarnorafed ereinhy reEREONCSi fferent i nputs in

order .to predi t I P, iy M€ itor
t he e%% er nai aﬁlgile%s?%eelyﬁgt%ar)}: %%gﬁwoffag{eggﬁ sf)ggeﬁ ’Sﬁ (ﬁ] %gﬁ ?@Pg’ga@éﬁ‘% t he
anal sphi pedferablynfain4ifs ete Sirdt NRaise k@piGie 36 arfde @S sev0fld Oxaibt képion 38 in an
separation of the buttocks, a pressure change in the abdonen, a gas

concent r apVentanping ¢nnfiguration §o as tejproyiderateral tensians@bputdihe cirghmdernestafdhe
i ndi cati on. t hat,.na sed to predigct or antigcipate.the occurnenc an
event - suchisget 200y beld e qens? 7B R arete HFe RAE Sy oBa A P iy
Al ternati ¥ghprisé ﬁPQ%ﬁé YRS RSO o8R8 185p fRRenE TRRpoh&MS,NAIGHRYNy 8ilRE T

signals i v that precede skin irntation. For exanple, the sensor ray detect )
resi dual kacwh fastertingrimeans ara gefieraliy aveeptable. sSarke ax¢mplary, fastenirlg systeynsmare ]
residue left on the wearer's skin after cleani up. a goil ed diager) that
may, over 3%*}9@@ |82l oPatent %3%&9@ !anﬁtle%e{%ge? ﬂ‘gastegfnsagwam e Biggpsable

| ner eased ijghdin YA hOBuIF B! Noldmbet 79, PRI BIY. Pdullfi 8758 62 879 kAN Ce
or decreaSe 1 n inpedance of skin, a Specific’mcroorganism’ fecal enzynes,
etc, may dAbSorbent Astidd@eitsied @ BHiotéu Pohk N MaysBj 1987;r UtSit Patent 4/8¢6,815
proactive sensor 60 maé be di sposed in and/or operatively connected to any
portion ofnttlefl Yispetable Dinpérdiaving An Improvedd astepingldeviee't issuadrig ferippsion t he

sensor_is . desj t ect. r.he purpases qgf e pr i nventd on,
The 18 m ot BB B it ¥ oeur anllien S Bihebie TP ORI marB e Hof
that the i : I , 1 ik cl e
20 when t esehts FGE1ERed ONIRY U SR Ien 00 6, 199070 Pl M6 37 Pertiled
"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,

C)




sensor 60 ,may be separate from and operatively connected tg g&ﬂ&é’k‘ﬁ’zo@?”' on
of the proactive sensor 60, another sensor 60, an act uator 9 a controller
80 or sone rtion or conponent of the article 20. "

connect ed"” wa&y&r"’r”% exanpl e, include a nmeans of comrunicati o%rcghdc E’WG:’

el ectrical connection via a conductive wire is or nenber, via a transmtted
signal such as radio frequency, infrardd or anot her transmtted frequency
comuni cation. Alternatively, the sensor 60 may be operatively connected
via a nechani cal connection such as a pneumatic or a hydraulic connection.
In article 20, for exanple, the proactive sensor 60 may be |l ocated in the
front wai i 7 of
arti ol o 2 e oine Y iR 5Bt ge s A Rl g o BHOP AR5 Pl7

i nt egral mnﬁ}guraﬂloapaxsddcbdq:cadnerlﬂ St Pat. jNo.n€663,040 osswonprkebbraomcuttaloonof
the chassis 22, the topsheet t he backsheet 26, the absor bent core 28,

si de panepﬁ ober 1624989 f Eaclp OfthW& patente 48 (neorparated heweine by nipferpraeeming,

t he | 1

ncegrar S b BimbRS, BreEigeche e pErRIORG)Y U sABlRCt RATNO T, o
vearers  Themd gat! THR dRMEQhe BRiclRY beiseéd4 Bulklon toediapeteshol dsh thhihing
article such as article 20 or may have a receiving portion located inthe

article sparit. that it will conme into contact with the desrred |nput and
anot her portio

cha atra smttrn rtropécgﬁ |ther i.n the
article or out Ehﬁé@ﬁe Qrmay also GPI‘FH’”ﬁ 'S (ﬁ he6§3 @x‘f‘@r P8 to
th t 0 h 20
e a1 1 CHEROof ShBREICS Y VidE IS Sl G %r»frﬂeﬂtxftte%%rft b, 2

ticle z&rﬁmm)oﬁttﬂg the diapen0 tootha wearer aod hmalﬁmgahd/mMgwmad time/0.
n some enbodr ments, the sensor may be separate fromthe article,

separ & el 9f Weas Wellipass whsadhe, diaperd) has bepe loadad avith exdates sivgs ﬂhﬁaﬁléqt’@i?gdor
flore Ccompgie pénefse?@g Z&vgtl{e s%gstciﬁh n#l&éeﬁl‘lgﬁ %Iggar@ra?ﬁ%tohﬁgct ﬂc% %{Sdgg)g.g&ggo each

further conpfise I'ng sy Stet or s no

of which may atletevidé hfore affectiVe dpplidatiof df titd diapér2(f berahdehsvehi 3Mhe Wiaperer
di fferent sources The sensing system may include conponents that are

| ocat ed i Pilisdene edosticizad side paneldd(ofartbenshamthe dthesrduring appli¢ation, theatiansz 2fpl e,
t he sensr S ﬁt%n TRy include a sensor inside the article that detects
el ectrica s%aﬁ Ust Y8 WATer nal  anal sphincter of the wearer and a
Sensols ext er nalwhiR hgd err'ZU Sf EHE restBt GReRtiOR (Préferablye B R Slle PhiRas 80
activity Zo in the abdo n of arer. The sensing system nay al so or
al t er nat i dispgsed rimtheckecandrwmslangmnéﬂhbe diapen2@ trmysberm'owgecbwahrsrdcs)ands i30e,
external t.o0 and/or s? arate fromcthe article, The sensi, nﬁégyste for

exanpl e, WEHOSE dM‘&“e twaist JRgiop 36 qrinbophy the fiesk yaist regipp, 36 -and; the second

transmts 0 r F’t?lf’dt&g bt d to
or di spos‘evglsr n e3%r t@gﬁﬁe&%&& jQrﬁlfgyar tecroé 20 pr g@e% qd@u}cagilr?ggr ses
an act uat Bxarifles A6 dispers with blusﬁclmlde: panebaret disclosednin' TSt Baltemr4 ,883R067,s to
{a) devi ce that conprises “potential” and a neans of transform ng t hat

‘pot en®q al entiilede 'ﬂlWUP %Pﬂvﬂtl‘éngl'smﬁeés% sissued tonWaogpet alTpa %tﬁué‘nl?aal of

rmtertal - 1540 Gy PhER iR ChshlR 162 bPiflng ot BF, PO 2TBBI LY BleeiC
function k938,732 idebéd¥Blin GBMpel, W10 MY B2 1890;kd her@f M&%Eefefemsd orgi ng

potential energy to kinetic energy or by releasrng or delivering a stored
mat er i al . Pat. Noe§36n 092 dssuad ¢o iBnell ansSalenlm&,flGDZ;tmni HLS RaseNo.of, 221274

hearor .t 8o oyl of e EbnfBAETAS. diaEn b Lss e el o BV of afn 0
the vear ehe bbb £ 3681 Bifled ﬁ&ermﬂmﬂrcrétfmpo@.t%seme gl ve, for

exanp ure enzymnes ases eria, blood,

etc. A coPmtente mppﬁt:attdhe Sefiar No.nes/9ed,471 Iemuudle"/stksorbengemticw iWith t M@ltgnus,
the external anal sphincter nuscle, etc. A conponent of the article may

al so i ncl Directiang! ExtensiblesBide Pavels't fled rAuguse?0,1£997 dn ke nareessof-Rebles; et al.;
containnenthc onent,s, side nelg a chassis, an absorbent core, an
acqui si ti HAf @8%&%&‘“%’3‘5@ %fé-aéﬂ‘fe the ~ o | ongitudinal or end
edges, etc. Potential energy may be stored as nechanical, electrical,

chem cal or thermal energy. "xinetic energy" as used in this application
refers to the capacity to do work or to performa responsive function as
descri bed above (e.g., expansion of a conpressed device, rotation of a

tw sted device, a gel that noves as it changes phases, coating or treatnent
of skin or feces, inhibition of an enzyne, adjustnent ~s of pH, etc.).

Triggering the creation of a three dinmensional structure to capture waste,
for exanple, |nvoI ves responsr ve functions perfor rred on a corrponent of the

. . ~ . .




is An actuator of a disposable article may, for exanple, [Lejeaf8eRs008e! i Ver
a deodorant, enzyne inhibitor, skin care conposition or pH control agent;
capture, trap, imobilize, seal, punp, or store gg,& te;
or trigger "Pﬁ@‘”ﬁ"g’?‘gase or creation of a structure or element’ g&%&%ﬁ?o
performone or nore of these functions or any other responsive function
upon the waste, wearer, article, or a dbnponent thereof. . . 12 DECEMBER
2002 WO 00/ 00082 PC'T/ US99/ 14637 23 An actuator 70 of the present invention

may rel ease potential energy to performor activate a responsive function
upon the waste, the wearer, the article, or a conponent thereof. The

rel ease of potygat l. cal
or thermnal pot@gtqlger:@gégk ¥ Qﬁig%m(%ﬁé‘éﬁ'?gg?r [ caﬁkﬁﬁ)tr&ﬂg%llggwggn etic
ener gy t contaimmienooNlifiiids hed phes budy ExidatesoLegAuiffsahay slserby rdferréd ioogiclegd by

a threshold level of an input to release potential energy to performa
r esponsi bandsysidei Hapssrbamier ﬁ@ﬁ%o@l‘d elagtie icutfousThySt Batgnt 38601003 sdesexbesi hed

bel F I t d i cal
pot ent i ISR ke m&gﬁ’ﬁheﬁ?w GREERAE AFE i BBRER S one oF
rel eaged mhe leldsit ?ﬂ: v?&@&?@la&@éxﬁé@ﬁ@'cu@?@é&k@ﬂg W”Uﬁ'Pa@&ﬁr gy

that 1o may provi kinetic energy, i.e., rotation en it is
rel eased Ndsn4,8081,|1 78 and 45&09[@6 issuedito aﬂLzlz el adcbmlhbtuamy 28 hK989edndeMarchy20yay be
used to rgl ease el ectrical, nmechanical, chemcal or thermal kinetic energy.

An act uat!890.gespsctivelysieseribe disrasable diapsrs hayingo[standryg) elasticized flaps(bariesor e
of the f%hﬁ?)‘”@ﬁ% @@?&%"tgé %haglmén‘%%?%h Oc%' Fegfo%' ‘i‘ﬁ'saﬂsf‘&@ag g’o%ﬁ% and _

i nhibitors yes ressuri ze a conpresse

twi sted f49m5145a 1m,toq,aws@§@ﬂ wﬁmﬂzmm hANG [Btagod B D aiuaryd, 1989, { )
electrically sensitive gel, a pH sensitive gel, a salt concentrat i on gel,

et c. 'Pot egspeetivebn dleg;nhmi}smealzlc diapgrs havmgyduﬂhnnﬁfs, ipoludingi gasketing cuffs an

mai ntai nfrestrain jt unti s . re UII’ | ude batt

Tnd or C APE FOITS rgois rmbedipieRtso ey 65 depiraRlatp disatalf of § BodRuiot

mat eri al gug% vﬁ?rﬂﬁﬁb'ﬁea%deéd?lbkp"ab&% m of unreacted reagents, and materi aI S
er

capable of p orm ng physical or Zo chem cal functions (e.g., absorbents,
ermol | i ents, pI-Edimfdﬂmetsts of tireypresent imvention mayf alsee mcholei fockets lfm'rreecjeing and
conpressed gases, etc.). Ate tively, an agtuator 70 of the resen
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agents, enzyne DECEMBER 2002' WD 00/ 00082 24 PCTNS99/ 14637 i nhi bi tors, }

pH bubf ershsorbest ,Amcle Having eCorai Spasers!' £ U.S.dPateht $i 38718, issued tenDaeieralonnay
be del | vqedPYa, Mbdict Sahith /Rhaatilhe Rl SHRELS' A%LSRLSM O Fadh °
5,540,671 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
25 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",



pressure gas, etc. In one enbodiment, as shown in Figure 2, kR doss €

I ncl udes an actuator that s conprises a conpressed foam spacer 94 vacuum
seal ed undeyo goywager soluble film92 (e.g., a PVA film. UpopctaseiRésof
the proper signal fromthe proactive sensor, the actuator closes a switch
that rel eases a small anount of stored water to contact and di ssolve the
water soluble film This results in th&rel ease of the stored mechanical
onergy in the conpressed foam The foam expands and forns a spacer to

provi de void ~o volune for the incipient feces. Alternatively, the switch
closure may rel ease two chem cals that conbine and create a foam ng system

whi ch mejssiddote Hrialfld onORELLAG §KiII99RNT.Dr PABRIUS 621840, EasRs “DRPoSME et ed.
Simlar systens to prepare for i mmnent urination events are al so incl uded

i n the sDigperdf issidstoi Hoktratiabon Novepttiee 5, é89ldinddhSs Patehe5,263G65 entittedsy st em
may i ncl yde an acgtuator at_al er I s the caretaker or the wearer of an
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absorbent article is in place to contain the bodily waste when it is
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liquid a ' ' ' .ately releases liquid at the
out | et p%;%ﬁﬁﬁgkﬁebed‘g%h}cgf@%%%g*lrr%hr’réle.ﬂﬁiﬂéorgitnf et port may serve as an input
signal to a sEntbadiméms ofxtheresent ivevehtiomwimaymalgo includé ar wastéimgdnapémémntl eased
when the transport nenber inbibes urine at an inlet Port, whi ch acts to

di s /sol ve?%lVi%h 0 atxshraﬁ|isaslye1~lrrsm&‘ria@re 8. TEheprasts managegEnt devies! Womeyinegide
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portion of the actuator function tgile.g., the rel eased water is inbibed by a
£ Véas

super abpenidnaharepof prwearer: r Bwrthed, tgamanagement devigeet kyhas\hieen ifoundetbl s and
fornms a feces, voi d | u . Jiqui,d~transport. throughh such transport
ronber o Be PR e and Bhresisial afen dsBR 3P ConiudcHoR Yt £ BREL BT ERREL | qui o
is trans talti k.00 o didpes I 20Mnlcual Bbhg Y1Pfs air
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(_?Esorbent sfhructure io or. source in,li ﬁg connegtion Wlth t he. nenper.

us 20 a may eisnog PR PF Joinsdtorany, surface o article. The bag may be joined to

the article by any known means, including any of the joining or attaching means

|}

described herein and/or any other joining means such as adhesive, hook and loop
fasteners, magnetics, belts, ties, straps, snaps, etc. In one embodiment, the waste bag 111
is joined to the topsheet 124 of the diaper 120.

25 The waste bag 111 is preferably a flexible receptacle for the containment of
excreted fecal matter or urine. Thus, the waste bag 111 is preferably liquid impermeable,
and yet it may be breathable. Further, the waste bag 111 is designed of sufficient

strength to withstand typical wearing conditions, such as sitting.



have a relatively high liquid permeability. There are prefgizblemboobeast
two regions within the transport nenber with different pore sizes, nanely

t he one or W ®/qo082 regions) having snaller pores and the i NPET/USYII463T
having a much | arger pore size. The inner region of transport nmenber has a
~ s perneability that is relatively hi 91{25 conpared to the perneability of a
port region (a higher liquid perneability provides |ess flow resistance),
whi ch can be a part of an outer/wall region circunscribing the inner/bulk
region. Nonlimting exanples of high porosity materials suitable for use as
the inner region material include fibrous structures conprising polyolefin,
PET, cel | ul oseThawdste dap 0l bamylraamdisé ohe os multiple ayesudn onpembodihead, the f oam
such as reticul ated foans, cellulose sponges, polyurethane foans, and H PE
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regi orss diormed fromem ppmiover layer arcoanfilm.se naterial s which are perneable for

the transport |iguid,_ but not fofp the anbient. ga like air) once they are
wetted with th “‘?"i’é‘hs@&tmﬂ’ﬁ?}? df°fcﬂ>érP,er§‘l?c ﬁ‘ﬁa?@%ﬁawgﬁgf@hae%’mrﬁéd a5s
menbr ane i r of § N i t - ar I F el gas
or o suspieR R RalkEhl O tndRpBRAg Ak Car M8, Capf perl B4 or
exanpl e cinpeivieas andear bsulevted fre@i amongald types @€ hbt-meltchdhesivespoiiiis2002
WO 00/ 00082 26 PCT/ US991 14637 permneability through the capillaries. In an __
al t er nat i especiallio golwsthyleneh golypranylens, smprphows moblefingy gad | thailike; suptenial

conprisin bl ock- ol yner through whigh the liguid. g transported via
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Electrically sensitive gels are polymeric, gel networks that, when at |east
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partially 1TonlzZed polyac e gel's w nder go ani sotrop
cont ract i suith@k HYTRELSY daildbie froneDGPEhteaid Pébak™ehetiilable flfom ELP AtetHedd,Cm)
when i mersed in acetone and water. Alternative electrically sensitive gels
may underkf@nes.ectrically induced bending in the presence of water and a
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concentrating pg itively charged surfactant nol ecules on the hegatively

char ged gwinqatedypyramidal staped bagsrand fiat & shap&hbagsi fuyrthes; thewaste bag 1hhddayr t he
polarity of the field induces,a myvenent in the gel, as one ,side decregases

| X gel
i n | engt hog proyided freym| a prjtary giec of materia) o nymberiof separate; pigess| of malgEal j ve
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nat er bl , peHpheMes bodily waste to flow through, prevent a bodily waste from
fl ow ng t%rough, encapsul ate a bodily waste, etc. as they change vol une
and/ or geonet r Yhe Avastel bagt klilcaky glse enpfain alsothent materiatl The abserbent, méterial
exanpl e, may be hent to provide an ayail.abl e voi d, space for when el ectrical
act ity WAY CPRDESE anyabsorhent matshahwhich isgansble ofebsitbing and etaining Sabidsn o
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shown in a circuit in which fecal noisture may bridge the contacts 485 and
allow current to flowto the electrically sensitive gel either bending or
straightening the strip. Alternatively, an electrically sensitive gel
formed in a reticulated grid pattern, such as shown in Figures 7A, 7B and
7C, may be electrically s induced to swell or shrink when an i mm nent
urination is detected to forma val ve that




al'lows and/or prevents urine flow to another portion of th D@é%j&h%gzo.
Figure 7A, for exanple, shows a circuit including a reticulated grid
pattern of wooelogsserically sensitive gel. Figures 7B and 7C fpdfs9é/14s89W a
m croscopic view of the grid in a shrunk and in a swelled configuration,
respectively. An exenplary material is ﬁ weakly cross-linked i o PAMPs gel
(pol y(acryl am do- 2- net hyl propane) sul|5 onic acid). This type of gel may .
perform various functions such as applying or delivering a chem cal feces
treatment agent. Qther exenplary electrically sensitive gels are described
in United States Patent No. 5,100,933 issued to Tanaka on March 31, 1990
and WO 92020051y Oddeindishosablé didpidrs BP bihiey Bbsdebent BFtickd! [SHRE eRMMpled hen
sensitive gels that change vol unme and/ or geonetry at i s specific pH or
salt condesuribad herein withgespett to¢he/absprbgnbeorased as an actuator of the
present invention. The actuator 70 be dis d.in and/ or operatjvely
connected to ah§ %F‘ib@ﬂnl]dflsm%&%da‘g}%aﬁlaP?"&L}rg?Sﬁ&iheWbVlr}e%ﬁ)F@W’t?fé’%t uat or
to perfoe [ NGl t hadi, | Le, e e he
art ol o, TorReET IR E vbdd BrisP ¥Rkl DR Y bhg WETRE. THRRREECIa1 b
act uagor g?&eﬁaby ferdufded B¢laiffangd €17 amhinaydie providddl i@mng Ghapd6r sifa budhausst
region 38 or the crotch region 37 of article 20, and may be integral wth,
di sposed cixditla exblong, heart jshapedcandomay e rsypvmstticad for apymuietrical,preferablyh the
topsheet 24, the backsheet 26, the ahgorhe ore 28 .side panels 30, |eg
curTs 32Petyh MG HbAPIG SORTENTSHon, Gieh b oy Aas gl s 1o FeRiveist! 50 or
end 52 edgesior! oFhe MEnACkF inptRe TYjctlion BRigRIMbeLHE pasHa, NRgion thi n
t he articf}g 1205 such? as ggr%nlgl e fo,e[EyJehéve a p%{retion Ioca?ed ir’lrkt%hle

ticl e andloacamypeainrdacsfahedemat.si de the article 20, or may be conpletely

ternal to the article 20. An actuyator 70_or, a rtion of an_ actuator 70
may B& oper at i W6l §angsnii2sheuld by wade g S?%r%exél@ﬁéggé“%@?blﬁﬁﬁatﬁmlﬁﬁ ow

the arti en BoeOiotihe tRhbe 955 85 siciorBht B 85 Sl aPfioddionbblerl, N,
the act uaidlide’ QoRRBVEE thitbAslsAworehd) éfem aéllddc kirrmibplagtic feam§eclogedtedll ed by
the caretaker or the wearer. The article 20 nmay al so include a controller

80. A "cdharmeplastic foamsi epmpesites of opanccellgd fopsascandstretchinonwiopen,@ad fibms.as a
devi ce that i | nput . f d. det.er ni i f

actions are t o evesisBre | hbrefssnily i Shitpridt a fTuRE Ot Affchimer? BRafl ™ ©
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the bodily waste, the wearer,'the article or a conponent thereof.
Al t er nat iatta¢hment hraeast described? beneity or @y athert suitablegjraningi orefastepingr meanshe

sensor 60 and .perform a responsiye functi.qn upo he wear.er, the ste, the
2Tt ol o SPORNAR T Auch HEEER, DSl 514 1897 FRUFmISHeIRiRe Foty SHAPARATS | ha
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el ectrical devicCe that processes Intornmation fToma sensor, etc. For

exanpl e, theflamgear Ahy kkinkfriendly veaterorepisanat prtsqira sdnisitive adhesired mvay &k used to
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w T di sgiesivel adHesive proerG&torsetirethéfl odthé ekifiofahé Weareh aethaakskitiwvel of
i nput that nust be nmet before the controller 80 allows the actuator 70 to

rel ease geviaral acese whiletallopdng forrelatively paindesseapplication and removal, are formed

from crosslinking polymers with a plastisicer to form a 3-dimensional matrix.

25 The diapet 20 may also comprise one or more “proactive sensors” 60. As used in
this application, the term “proactive sensor” refers to a sensor or sensor system that is
capable of detecting or monitoring changes or signals in or on the body of the wearer, in
the article or in the waste, i.e., inputs, that directly relate or, at a minimum, correlate to the

occurrence of an impending event related to the bodily waste, the wearer, the article or a



function. The actuator 70 is the conbination of the conprgsse@vceRENd t he
| oss of vacuum which allows release of the stored nechani cal energy of the -
conpressed woagnoese | N this exanple, the controller 80 acts gFgTauR9fadsh e
switch. An electrical controller 80 that recei ves signals fromthe sensor
60 such as electrical activity of nuscl of the wearer, however, may
receive and nonitor nmultiple electri call sr gnal s and nay repeat edl y trigger
the actuator. The controller may be integral with the sensor conponent,
integral with the actuator conponent, or a separate conmponent of the
system is The controller 80 may be di sposed in and/or operatively

connect edc&n@:o%@ﬁt Re"dorfPBnétits ahékesf O FaBAGIvR" denSors &Egﬁtreé%lohtl & b8¥ orRore
controller 80 to receive a signal fromthe sensor 60 and to provide a
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sensor and responds to the i nput component of bodily waste. The physi cal
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t he act uat or tO ease S ener orma responsive tion.

"responsi wedes ysptreﬂleﬁnal applied peesbure. tAheelpcmpdsseasorfmayhalso a¢3pbhd 3 moisthas, a )
‘'system t hat, |ncl udes a sensor 60 and an actuator 70 that acts upon, the ' )
bodi | # waHRe, feers, WRansess prasmereahedte fampestiure, CORgRAtANGE, Bsitanesofenseiancher eof

when the [ et ec g.in
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25 the wearer (e.g., from motion or muscle tone); a sensor in which the resistance,

capacitance or inductance varies in the presence of the input to which the sensor responds
(e.g., conductance of the wearer’s skin); or a sensor that receives electrical signals from
the body (e.g., from the subcutaneous muscles) of the wearer through a contact such as a

skin contact sensor. A thermal sensor may also be used to detect changes in temperature,
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caregi ver or the wearer of the inpending event. This allows construction of
articles i nwghpsboghhe wast e- managenent technology is initial pyppafiositgsr or
unobt rusi ve, but ich is available at, or just before, the noment of need
and/or in which the article may provide the caregiver or the wearer the
opportunity to prepare for an s event 1% advance. Regardl ess of the
specific input, the proactive sensor 60 in these enbodi ments may trigger an
actuator to performan action on the article, the wearer or the environnent
to prepare for the occurrence of the event or provide a signal to the
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contacts a g
impending event that may be detected or predicted by a proactive sensor 60 of the present

invention may include, for example, urination, defecation, heat rash, skin irritation or
rash, skin pressure marks, or an illness or medical condition of the wearer such as an
25 internal infection (e.g., jaundice), a vitamin deficiency, a bile duct blockage, candidiasis, a
parasite, a potential chronic skin condition or irritation, etc. A parameter that correlates to
an event is any measurable input, signal such as one or more of the potential inputs listed
above, that correlates with the occurrence of the event within the frame of reference of the

system (i.e., a signal caused. by the waste or the wearer). The proactive sensor 60 may,
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25 or member, via a transmitted signal such as radio frequency, infrared or another

Cv-

transmitted frequency communication. Alternatively, the sensor 60 may be operatively
connected via a mechanical connection such as a pneumatic or a hydraulic connection.
In article 20, for example, the proactive sensor 60 may be located in the front

waist reéion 36, the rear waist region 38 or the crotch region 37 of article 20, and may be



the sl ope of the output curve at the inflection point is ‘?E’B?@éh%%R%&zh t he
relative slope of a line between the first and | ast points of the

transition | For exanple, Figure SA shows a graph of a
_output func ior?&la?sex) along with aligned graphs of the first T}W)}%ﬁd
second, f'(x), and third, fl"(x), derivatives of the exenplary output
function. is The output function f(x) ddscribes the effect of the in put (x
or 1) on the output or response (R(1)). For purposes of the present

i nvention, the transition region is defined as the regi on between the
relative maxima, R(I1,), and the mnima, R(1Z), of the second derivative, f
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22 (MG aav\éeﬁkérl insihQ the a?r?lgl%)that det%gts QFe%ﬁ%%Fﬁgﬁm%n the external anal sphincter of the

) ) wearer and a sensor external to the article that detects motion, tension or muscle activity
20

RN

in the abdomen of the wearer. The sensing system may also or alternatively include
components other than the sensing elements inside, external to and/or separate from the
article, The sensing system, for example, may include a transmitter that is external to the
article and transmits a signal to another part of the sensing system that is joined to or
disposed in the article 20.

25 The article 20 preferably also comprises an actuator 70. As used in this
application, the term “actuator” refers to a device that comprises “potential” and a means
of transforming that potential to perform or activate a  “responsive function.” The
potential of the actuator 70 may comprise either stored or potential energy or stored

material. ‘The actuator 70 thus may perform or activate a responsive function by
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Jir}rpul se may be as high as about 35 volts, the electrical inpulse preferably
as aovolohamécal funetions {age almorhsats: emoljientsy pkh butfers, worymae Jinhibitgrse feces

preferably i. he range of about 0.3 about 1 Volt. Preferably, the
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even nor etered hmateridl yhat hag the capavity tofperfomor &Bivate aitesponsdee function upon the

waste, the wearer, the article, or any component or components thereof. In one

25 embodiment, for example, the actuator 70 may release or deliver a stored material that
performs a responsive function. In this embodiment, the actuator 70 may be triggered by
a threshold level of an input to discontinuously release or deliver the stored material at a
given time or may release or deliver the material continuously. The actuator 70 may, for

example, include stored lotion, skin care compositions, feces modification agents, enzyme
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pul se train, and the nunber and duration of and spaci ng between pul se
trains rrambﬂoﬂsvﬂnfmﬂférm%@ ret€:OMM coMtdif Préférréd) embBdinRints) thd RfterRAl fAY R -
Any electrical circuit as known in the art capable of neet | ng zo these

par anet erdelivergd thy as edtuatord@0 isueh asrarc expandingt tesilieht muatenial] asreleasddahighn t o
t he external anal hi ncter or other body | ocation. For exanple, a 3 volt
wat ch batpﬁ%is!}re\ﬁaF’rth pul se generati ng system may operatively connected with

o ve § M3 oS 38 G FRGR 9) 6 AR AResah PatIShE [,

and be used t iver one 6r nore e WEarerd skin
in the pebiphizes é%hgﬂess@@ozﬁ%%ﬁﬁéeir% facR0in seavdd titdeid Wated Rolubledflh ©2 1S
the Prosper e.i. system avail able fromthe Dr. Rowedder

Bi omedi zi(pigschB Ve film).e Uppnvmmtmikthecmﬁnqrgtgnatrﬁr@ndémmeamy semsor, the

alternativ used wit dhesi ve EI\/G rface elect de as_ des rlbe

ner o - tialor s 4, WD Sy A Sustham e, A Srores Wardhic: 804

the ext erd"élolv%péﬂb NGARF sObR ﬁﬁnasTﬂlsC&BﬁltﬁﬁP&% ﬁ:‘l tolTeth | Qatal rhé cﬂ&ﬁ Kl
sensor may be directed to DECEMBER 2002 WO 00 00082 40 PCTI'US99/ 14637 __
nmuscl e grena;gyorh théeompeesesd fdinr #hefpdrm, exphelssﬂndrfonnmhaapaceretuqmvmaayo:kle

pl aced as ose as, passi ble to the anus, of t wearer so that the probe may
det ect® sivohame Tor dhe tineipiont desest  ANMEMALHISIHC S%!ﬁ;b closurgnmay fedease two

anat om ¢ f t nsor

"ot sabpiciibthat UGBty orblle £ Dol sybish, Sich By bicfecylvby el BT

the s el ekin aA®o0EnglIf tikfates WHenCéxcRitehe Shaflar systéms ite ppdpate fordmminentski n.

In this enbodinent, the skin contact sensors may be placed on the wearer by

t he car etugination ovenmwel@!sonncl@gﬂhin thﬁtsmnelﬁtbmm\cﬂn@oeuch that they are
automatical l'y ne hed to the arer's ski,n_nea

peri net er V\/nerﬁt%g $ Bﬁa‘&gﬁo%hv t A R 1nc Rd?ﬁ%aﬁﬁ‘ﬁ@% fens
di spogablige eb&@iaﬁaeoxeihe%é&&%mm&ﬁmau{g%eﬁwsdaﬂrafseﬁcaemhealoré/&naﬁon If

Skovl unde, Denmark, which ~o nay be connected to a Dantec EMG (Type 14 D 11
) recei vehe umppnsmersysmmmlleas thcs carstakey,cfor teaxampley thé waretaker trhay prepmnto

e bbangh hegrids & Miiire fhe SRR oh e thar e BUGLY wiste is 1 fotast ath
seconds. J@%kﬁ%f;%,w&ary suP@ i la Bdd gag r??\é[ndéﬁé??deﬁf‘ artieldy fﬁc@heeeto

sensor in this enbodi nent vary 1n siz d manufacture an

opt i onal |cpntain ithet bedib! waste hvhdmeltus &hhnnhted;fortthey aid thel wearéhin petting tdte
receives the signal fromthe sensors) be separate fromthe article or{ ,)
may b¥ i rhadhy pamgnmfm the glimingtioncof the bpﬁ@y wasts; \lé the responsivessystemmalerts them t he

corpri se SR RO T, ¥ P aREhyE SPhERLmat aF 4 bR OET bl RO e
acconpl i si&der dfAn 1@@@%51? de&‘c&h@h"oﬂ winatiof befdrétheddcniat @Vt equency (RF)
telenetry device. The settings for the sensor, Zo transmtter (if

requi red), andAlternefively, ﬂuysenamryamﬂomadﬂua@r tmat cempriec iaf ¢losady systend ltqughal ,

sensor enbodi nent, nd f n to b rfornmed. Th gurf‘ace el ectrqodes 64,
65 and 66THEPOM Member §(¥ﬁ'§6’r ﬁgg@ﬁé@ﬁspﬁ’nt‘ﬂ%‘nﬁ %ﬁbasure

el ectric e

ol cot Fodaeniriagh Hahlh A #Wﬁ&%#ﬁgé hg i Pt Un bullh Y %@Qféﬁ%" Eeib™, e
is total ¢faventiliMle amotscof IRgiid Hﬁﬁleé’nﬁt patt Prachically irémediafel P eudedses ifuid at
Preferably, the skin contact sensor or sensor systemis capable of

det ectii ng eIOBtictrpoa'VaI The liquidtrgleaseddiomndhe oatlenrp@qlmnryerrvarag@numutmgnnlgtmar om
bout 5 t 500 d f b I f bout 10 t

Sbout 35(RBH PFOR ExaIPl, Tiey BOdCREY Jiosatses Wb Bsicastd yed) e (TAUGRATt 64

and 65 angeqBe mAliBES Bfifie Gt Gh'nRTHEE WiEh e BPHRoIR ETehl fRteldisE titthed TE
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nmeasured by the surface el ectrodes includes a conbination of EMG signals,
ot her physiwbagjogossi gnal s present on the skin surface such apdpiisednskas

el ectrodermal activity, and environnental artifacts such as 60 Hz from

el ectroni c equi pnent or radio frequency_.interference. \Wen birnodal

el ectrodes are used in s conbination wth a differential anplifier, only

t hose signals which are not detected in comon by the two active el ectrodes
are allowed to pass. Because a substantial portion of the conmon node
signals picked up by the electrodes are not EM5 signals, it may be

advant agefethahioal eiefSi toiréiiéth feced WoRNspace. DAIBMAtiIVEN S tR! tREEPRERSmMbENINA
comon node rejection provides a cl eaner, nore discrete signal fromt%e
sensor. -itself|triggdrtanr avtuatore(ecgvbmdk mitht agentshte pearfarmy a chemiskl reactior)act megnsor

f th t o ti b h i al l i l.apl e EKG

(el tecf : 8(3%? P gh iyt oporiRmo} e AR e i S e egﬁ.%?%a?m@gsdﬁml
system : arﬁé‘ﬁéxj Ao, nc.
01}/ Scotts%&ﬁ%ﬁggeﬂégﬁ%ﬁ%z%%gﬁgﬁg%d e ec?@éﬁee&%g‘gg%?gaéppgg%??%s faruscl e

el ect rsi cfecaaoboidvdlymey) the 16 Hz to 500 Hz range (this is ~ s appropriate
for the slowtw tch nuscles of the Pel vic flqor). Another commercially

avai | abl d-igwid teaapparh hreyeh suchiteanspart meathersis baged upomdisect spgtionsratber thap

Medi cal researsh.ltd f Leed : Sui | e. ad i,ve surf.ace

el ectr odeog1 |%’éﬁu & J’é%?%‘b“ggs Z%?Lﬁoggp;ﬁ:?oﬁf% #/Erggggt lé‘gtf %@ g"f’ %ﬁ‘é‘?‘ﬁ e,
Denmar k  afuaiifg Qe air (bt QlﬂmsgasWﬁM‘j%fer. Bhe 3fi0ihg BREMRP liqld flowiAg BifSugtisuche! |

as electrodes available fromMilti Bio Zo Sensor, Inc. of El Paso, TX, as

(3 T3, 3S@Empmbermandereeated byea liguid sibk ée.@| @ capillan! osesmnticaabsorbentisgruttasdd i n
S Patents 5, 785, 040;. 5, 727,549; 5, 337, 748; 203,,330; . 5, 255,677, all of

whi ch'%r T SqesE aa?*ap@dcwew Bith,the membar. » 814 gerisporimember Jpuste
inventio i trically conductive adhesive to

mai nt ai n%?ﬁ?ﬁi’gé?‘?é’@@%“{'ﬁ@?%a%ﬁfhe wearer's skin. Zs In additional

alternative erffimee nentppefefablyhat deast amio repianst within tthe ttansporetmemiserstvitin may

be any coppercially available EMS or EKG tel enet system One suitable
tel enetr ﬁ-%v@pﬁm $i255amaly Eher QrsHOINDIPESBRTL G&?u{sy hevigg smallenporaanchifs

SLPL o) o RN S L ka0 QR B B s
PCTNSB9I | peerddabilitgrithalis feldtivery Mgh chipased! to Raspeimeabilityl of #Fort hgidd|@ higheenet ry

System Another suitable telenmetry systemis disclosed in US Patent
5, 704, 351iquizh pernegbilityrprevddesnlesnflow maistanes)nwhichiearbbeieipart of anupievalin i s

to be detected.via the elect.rical jacti.vity,of..the external al, sphincter
nuscl es, r?ﬁxggpq)ggg{sf{;@ng e‘ﬁg deleég’“Ak §ﬁ§}°P-es§§ﬁB't“[’k§“% eg?raﬂg? O?g}lﬁli ey

ei t her thfateRAls etiitaBleC FoY B tdsOMMOfinfdr tdpfor Ghatedihl dficlade tiRo@X lsBhddtesanal
sphincter. Certain preferred enbodi ments of the present invention detect

(,tge cont reemprisingqfolydiefim RES, cellulases land pelluloseebasgd fibers ambporows, iopen eslled or
potential, defecation. In continent adults and.older children,and bi es,
Phe " Ho; oRTsifhgs Griculated Binsyrelpidte soodacssoffiichian toants, ans SR Iame o
t he | owerj gl ) =0: o i o]
ot 1 ext vars P cbolimirtAnE SoRRlof o e regid e SRRy ciptch QI W ah
t he anor essentialiy idcompréssibieaflpidi Mheaeame “¢sseritindiyeonepletaly” acfels to oy situation,

muscl e actjvity acconpanies the contraction of the external anal sphincter
and is devkere sHfficient void molume ghdhe Jnner rpgion ds Sfilled witht the liguids sygh that a
invention, Fhis reflex, s absent. in t newbor .ipnfant and generally
begi ns tocogg(}‘é‘f‘ﬁ oé‘fP_ bﬁ&ﬁff"%@%%&EBPS%.g@nﬁg%ngg' i s enbodi nents
of thg presentTH Wil icpRths oF R G REkpbR mMiGhB& cohipirise anMeriAx WAichaire péitleable
sphincter activity as a precursor of defecation may be generally nore
appl i cablfer the transisort hquidebut(@ok forrthe hmbieabgas (likeyad oncé thay ede. wétted witlc thease

in external anal, sphincter electrjical actiyity that signals rectal filling
i s pref ertsansporsliquida Qften, such materiglssare desasibed jas aygrabrangs, Whigh are defingdcaser

I LA t .| s . I vt t
Teact 20 et tiae A€ pdtReall® B G bpCBOY SusbehiBB of RIGASR o i g, °
embodi MeMMTife nichfhra®fly G5 Bfdntple NEdmRpiRC h eM$dpordus Tegioh Stoa boRAdee lighid t he
el ectrical activity of 'the external anal sphincter. These decreases occur

when the external anal sphincter relaxes to open the rectal neck just prior
to, or during, defecation. Generally, the electrical activity of the
external anal sphincter nuscle will zs drop sharply for at |east severa
seconds as the nuscles relax. The activity is at or close to zero

i medi ately preceding and during the elimnation process. In these

enbodi nents, a sensor 60 may be triggered by precipitous drops in nuscle

= Y T T e —_ I .




related to the extension of the rectum(i.e., for a nornmal, gehthigkrbhBt 15
useful as a signal of immnent or potential defecation. The figure shows a

basal sphi cle electrical activity level (a) followe ‘
filing whi Qﬁ’bﬁ)@/g@é S in an increase in the magnitude of el ecgﬁéﬂrﬁ@%@%vi ty

of the sphincter nuscle related to the anorectal reflex (b). Figure 10b is
iu a graphical representation of a shap decrease in the external anal
sphincter electrical acti~~it~~ related to i mm nent or current defecation.
The sphincter muscle activity during defecation (c) is shown between the
anorectal reflex electrical activity (b) and the basal electrical activity
(a), whi ' i -ahk v Sl gaen” f scle
el ectri chmlée(s:dP fli)‘/ftt%%:uﬁ% E‘éﬁg@'g&% dfgt(.:lzrﬁ1 eﬁalgegrﬂeﬁﬁgg nr)beidml%g’ fhr? ’#‘E@%“.“gn“é ng of
t he wear esm@fisca htgiolittic pégidh eompribing at block-edpoyimer talugh Gallicls theliquid ismy be
varied or controlled by the wearer or caregiver based on differences

bet ween mmm@awlw\ﬂh%/fumgn- | nExemplatyn naembranese fos | thenpowsr regions sncjudeices

f electrical stimuli to be deli d.t I f t ' t
e, o -t FelieseRcoile raomfimnes, Seh Stk 050 RaR lnifd taiet PEaMIRa 408 38 O
el ectyi Céiatit?écﬂ"ﬂle e?%o?}@ds%%&i s Rsucdl © Whie o' §EHFQSO%H%FI y

associ ated wth the sensor/actuator (1.e., stinmulation Vi ce)
parti cul filmenmaoddiselobed aind/ BP-A-045 V1941 ahitrbesdluloses mémbrhnespr eslbuidsenitvateit i on
have been illustrated and described, ,it would be obvious to those skilled

in the afenbyagesy ATFE, sembragesc ﬁawgaédeaﬁﬁmmem and ipglygstern %ehﬁw@bkﬁlt hout
appar ent PG, PRt AR RRRRsChoch B AN BRI oG Bhe shésbBLB ©

possi bl eadaithbtafrof Mireiddy B CetddrROVAYBENK] iGof@aRy, thSEFAREH RaRchlikon,  { )
Therefore, the appended clains are intended to cover all such changes and

nmodi fi¢ caBMitzerlatidat are within the scope of this invention. Al so, although

the present inyention is_illustrated,and described prinmarily with respect
to a di sposablmri’edia%\tb‘étf",r mem,aﬁr @@%‘H?“quxe?ﬂn?wei @nglf"tﬂcﬁill)f eHfnpiHve hgél'

enbodi ne | ' W ] 12
OrenEER eI AREN gt U pAigfhe H%?P’géx‘g‘r’rﬂ% that; when at 141 BRI Sofin

appl i ed withewatky change woiirne and/er geométry urider therapaliedtionrof parelevérdd curegit ons of
the wearer), prior to the application o di sposabl e dj.aper or in place of
a di sposg'ﬁide kargxample, ﬁelaalamma@af lamais{awﬁmrﬂm&@rsq?wﬂf fndesga, ansetEeRiCc
napki n, o/ ' t ' e. ed
Cl o 15" o EqP@MRAR of 8bue 30 o4 ndef ol M hARE L - B RYBlop W ctCinRREREE
this invantacédne and AvdterCEMBlRMhatiVe 2elédirically sensitive gels may undergo electrically

induced bending in the presence of water and a surfactant or may undergo an oscillating

wave motion when subjected to an oscillating electric field. It is believed that local

shrinkage may be induced in a portion of the gel, e.g., one side of a gel element, by

20 concentrating positively charged surfactant molecules on the negatively charged gel 0
polymer in an electric field. Changing the intensity and/or the polarity of the field
induces a movement in the gel as one side decreases in length (e.g., a gel formed in a strip
may curl). Electrically sensitive gels may comprise variable geometries such as
rectangular, circular, reticulated grid, etc. patterns in or<_ier to provide a valve to release a

25 material, allow a bodily waste to flow through, prevent a bodily waste from flowing
through, encapsulate a bodily waste, etc. as they change volume and/or geometry. An
electrically sensitive gel formed in a strip, for example, may be bent to provide an
available void space for when electrical activity in the external anal sphincter muscle

predictive of defecation or urination is detected. In Figures 6A and 6B, for example, a



CGaing: 1. A disposable article to be fitted to a wearer QQBE%Fngﬂgmm(a) a
responsive systemincluding (i) a sensor operatively connected to said
article, or being adapted to detect an input that cgQ te 0 an
I npendi ng g*gﬂﬁﬁgé?on of bodily waste; and (ii) an actuator %%@ﬁ§%VV@f@
connected to said sensor, said actuator being adapted to performa
responsi ve function when said sensor d27ects said input. 2. The di sposable
article of claim1l1, wherein said elimnation of bodily waste is a
defecation. 3. The disposable article of claim1l, wherein said elimnation
s a urination. 4. The disposable artlcle of cIa|n11 wherein said
elimnation i har ge. of article o

e oD Bog bel TR HR6 0 152 P SBR AR e e bl T ©

Pr eSSUT € théodiforS 485 8 bl Wrredt BTG 1 the ARy Rndtil e RIihet bend

not i on, aﬁﬁca separa?ﬁ%% of bﬁ? ocks. 6. %he dlspgsa ?l [ ﬁ% o?h ﬁ%jn11,
wher ei n ®ai draiginarting die estiip. ch&t&gmﬂvehy eineeh‘ectncaily aehsitivd )gebffoﬁ’pé'd rigter
nmuscles. 7, The dlsposable article of m 6, wherein said sphincter

muscl es irptiquiated gr epat@nhépclaﬁ&ﬁh%\mumcﬁlwes gA, Theang dpommy| be eleetricpldy of

2t 1 oot e of sRBlces SRBR R el wi0h b MRl Ro BB fy ™™
further GOBRWEaRURY pibvedtd UARE ol ! arfdftidr rof BRP&HiEleVED. | Figire A WoEN

sai d sensor detects said input. 10. The di sposable article of clai m 9,
wher ei n saandplee shows acirchit in¢liding iasreticulatgd agridt pattern of BEEIeBiRlIg0Basitee t he

Funct 1 on B BT TH 36 TG AUroe Shaw 8 mistoseREI e S e Girink A 8 m o
(Zzer ein Sk e&‘%BHﬁ%l?fa tibd ?&S%é}{loa a RAt Snidiry SRGEaN {Oa R%afkg ‘ﬁgllﬁi‘k

sponsi ve function, sal tentt energ ing one or cted from

t he gnroourPAMPmeh@ul;z(abrymdgsz-medhgbpmpané) saiphogic, acmd)enTluaItylmef gsl. map. The
di sposabl e article of claim9, wherein said responsive function is one or
more sel GEHEEM fyasious Hunepiangsugh asranpIYiRg of dedivering [ phemicaletoees freatament

aronel oo gRelt? U0 HRHAD Ol B RO koot nilR StinRandl ©

The di spea i3, WODI3 igsRd@b TahakaBnMardhe3 1511996 andl W@ 192020055 ARGRARIEly fpwm _
said article. 16. The di sposable article of claim1, wherein said sensor is
part of &ersitines geJs or salt concentration sensitive gels that change volume and/or geometry at

15 specific pH or salt concentrations, respectively, may be used as an actuator of the present
invention.
The actuator 70 may be disposed in and/or operatively connected to any portion of
disposable article that will allow the actuator to perform a responsive function upon the -
i} bodily waste, the wearer, the article, or a component thereof. In article 20, for example,
(‘*) 20 the actuator 70 may be located in the front waist region 36, the rear waist region 38 or the
crotch region 37 of article 20, and may be integral with, disposed adjacent to or joined to
a component of the chassis 22, the topsheet 24, the backsheet 26, the absorbent core 28,
side panels 30, leg cuffs 32, a waist feature 34, a fastening system 40, the longitudinal 50
or end 52 edges, etc. The actuator 70 may also be completely contained within the article
25 such as article 20, may have a portion located in the article and a portion located outside
the article 20, or may be completely external to the article 20. An actuator 70 or a portion

of an actuator 70 may be operatively connected to one or more sensors 60, one or more

controllers 80, another portion of the actuator 70 or another portion of the article 20.



system 17. The di sposabl e absorbent article of claim1l I nput
is a pressure. 18. The di sposabl e absorbent article of cli@ﬁ’ﬁ%l‘é \/\,ﬁ%d1 )
said input js an electrical signal. 19. The disposable article of claim1l
further con%'ﬁ@f"ﬂ%s a receiver. 20. The disposable article of RFHPH4637
wherein said receiver is integral with said article. 12 DECEMBER 2002 47
21. The disposable article of claim19,28herein said receiver is separate
fromsaid article. 22. The di sposable article of claim19 further

conprising a transmtter. 23. The disposable article of claim22, wherein
said transmtter conprises an infrared telenmetry transmtter. 24 The

0 D020 ol e R e SR A IS oo e B POl B

chem cal At of the di sposabl e absorbent article conpri SI ng: (a) a
t opsheet; &% ar Ilqu?l al-lérrrpermeabl e backsheet having a body-facing surface

and a gar nent f Thé¢ agick2 ,alsaindlude akeonerolleb80.n A §‘contteHer’ds Aefih€@h fir the
portion of said topsheet c) an absorbent core di sposed between said
t opsheet BUROSs; of thie lapplicationapg a4 dpvise sthats mce}\@is ndsY it sixpm ar sengdreandsai d

b d t o det I t di
cvent.* 26 ABRBRE\ e g BT RYieRE At B b 1akBho el Gl iy Peif 8 areper
i npendi ngfremeﬂné sbﬁso%o%uraxfeai teMacfatdtord to/p é’i@&hﬁa réspondivél ifgRARDA! g%n%é' cle
to be fitted to a wearer having an external anal sphincter conpri

an el ect rbadily waste,cthe oqmarm thedrticle neccainepbnent fwrabfarAlierhajvetyithe aetnator

adapted tgo be attached ext ernal anal h cte of the wearer for
det ect | ng/ &PEYTEFEYE . ereﬁix frpgy the, Sgpsor el FRIPENSIYS Humetiom of

Do 1Y viashdis @ 3okafdh) WL W icRAG'PLdrkinkn ARRRE! e iR e ITBAe )

said ac or a (0] pel’ rma respon en sal senso

det ecies smaténarmhadum:r@ bmmhi ompl@jsldwdhhnge\;\mdyebe a&heﬂili@l Jinselaadal er
article of claim?27, wherein said sensor includes at least a first, a 12

DECEMBER &lodtticalgleviseshat mmsgpsunfmawze&pnb@ié@lsowt@ Fcprregqanml@on apagticle

i d |
ot ve el dnd BB oA R BRfna b ibaRRIARH oBY FERRE 1T baditmg.
The di spos ahdistual sblmbR Big, Qh@ls@hs%? 60MiRyCEdinpridedtiRCIORNEE JoMBIYARS. The

providing a void space for |y wast e.
. AYr. Ay3. Pesical md\shmlcwlmhe.racmism ofwhe fiim, Als,, Ahe rype. of polyxfer) thxrthickngss,

AFAFAAYF A.A . AY,A A. AF. A AH
/. A, Bahe® tﬁu@‘ Aﬁfénnm ‘]"“ﬁ/!?wfl“$’\f tﬁslfw%mﬁh"«%awf%a%eé] tﬁaﬁlm Y:’ﬁ 1] digsolve
Ul c"a] ca] g3 k¢ tlecrltiofb - diPdGamtift R threshold level of input that must be met before

the controller 80 allows the actuator 70 to release stored energy to perform a responsive

function. The actuator 70 is the combination of the compressed foam and the loss of
vacuum, which allows release of the stored mechanical energy of the compressed foam. )

20 In this example, the controller 80 acts as a one-time switch. An electrical controller 80
that receives signals from the sensor 60 such as electrical activity of muscles of the
wearer, however, may receive and monitor multiple electrical signals and may repeatedly
trigger the actuator. The controller may be integral with the sensor component, integral
with the actuator component, or a separate component of the system.

25 The controller 80 may be disposed in and/or operatively connected to any portion
of a disposable article that will allow the controller 80 to receive a signal from the sensor
60 and to provide a signal to the actuator 70. In article 20, for example, the controller 80
may be located in the front waist region 36, the rear waist region 38 or the crotch region

37 of article 20, and may be integral with, disposed adjacent to or joined to the chassis 22,
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event or to signal the caregiver or the wearer of the impending event. This allows
construction of articles in which the waste-management technology is initially “hidden”
or unobtrusive, but which is available at, or just before, the moment of need and/or in
which the article may provide the caregiver or the wearer the opportunity to prepare for an
event in advance. Regardless of the specific input, the proactive sensor 60 in these
embodiments may trigger an actuator to perform an action on the article, the wearer or the
environment to prepare for the occurrence of the event or provide a signal to the caregiver
that the impending event is about to occur. For example, if an impending defecation or
urination is to be detected via the electrical activity of the external anal sphincter muscles,
the system is preferably triggered (i.e., the responsive system is activated) by a signal
related to the reflexive contraction of or the relaxation of the anal sphincter. The actuator
may then perform a function such as treating the wearer’s skin to prevent or minimize
skin irritation; preparing a bodily waste management device by activating a fecal void
spacer; opening a valve to allow urine to flow into a storage device; releasing an enzyme
inhibitor, skin care composition, pH control agent, or other skin treatment aids as known
in the art; or providing an audible, tactile or visual warning signal to the caregiver or the
wearer. If the sensor 60 comprises a sensing system, one actuator may be triggered by
different sensors and/or signals, or different actuators may be triggered by different
sensors and/or signals. Alternatively, one sensor and/or signal may trigger multiple
actuators.

A responsive system may respond in either a “continuous” or a “discontinuous”
manner. As used in this application, a “continuous responsive system” refers to a
responsive system in which the output is quantitatively dependent upon the quantity of the
input, i.e., continuously increasing quantities of the input are required to effect
continuously increasing quantities of the output, or where the output of the responsive
system comprises a passive release of a stored material. A super absorbent polymer
placed in an absorbent core of an article, for example, provides a continuous response in
which the output is quantitatively dependent upon the quantity of the input, i.e., as

increasing quantities of liquid waste contact the super absorbent polymer, an increasing

®
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responsive system in which an inflatable spacer inflates to provide a void volume to store
feces via a stoichiometric chemical reaction when a liquid such as urine contacts a gas
evolving material, i.e., a continuous responsive system, is described in United States
O Patent No. 5,330,459 entitled “Disposable Absorbent Article Having An‘ Inflatable
10 Spacer.” issued to Gary D. Lavon et al. on July 19, 1994. Another example of a
continuous responsive system in which a disposable article that improves the fit on the
wearer by a liquid such as urine dissolving a film to release a leg cuff that has been held
in an expanded state is described in United States Patent No. 4,246,900 entitled “Diaper
Including Moisture-responsive Seal Means,” issued to Schréder et al. on January 27,
15 1981. A responsive system that passively releases a stored material, however, generally
provides a continuous response regardless of how the material itself is released because
the actual responsive function performed upon the bodily waste, the wearer, the article, or
a component thereof is performed by the material, not by the release of the material.
i Thus, whether the material is released continuously in response to a given input, or
() 20 released discontinuously at a single time when a threshold of a given input is detected, the
responsive function performed by the released material is performed such that
continuously increasing quantities of the input are required to effect continuously
increasing quantities of the output until the material released is exhausted.
A “discontinuous responsive system” of the present invention, however, refers to a
25 responsive system that has an output function that is essentially independent of the
qilantity of the input beyond a threshold level. For example, when one or more threshold
levels of a given input are met, the responsive system may release all or a pre-designated
portion of its stored energy or deliver, i.e., actively transport, all or a pre-designated

portion of its stored material to perform a specific responsive function. In an ideal
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output function f(x), is preferably essentially zero when the amount of input is above or
s  below the threshold level. At the threshold level, however, the d(output)/ d(input) rate of
change preferably approaches infinity. Thus, in the ideal discontinuous response, the
limit of the function f(x-€) as -0 is not equal to the limit of the function f(x+€) as €—0,

i.e., lim f(x-g) # lim f(x+e).
-0 e—0 { )
10 The present invention, however, recognizes that in the physical world an ideal
instantaneous step change at the threshold level is not necessary and may not even be
possible in many instances. In a preferred embodiment, it is only necessary that the
output function have a virtual step change with very little change in the input at or around
the threshold level of the input. Thus, the present invention contemplates a discontinuous
15 responsive system of the present invention having an output function that responds in a
sufficiently discontinuous manner in the transition region such that the output function
has at least a minimum relative degree of steepness in the transition region. While not
wishing to be limited to a particular method of describing or modeling a discontinuous
system, in a iJreferred method of determining whether a given output function performs in
20 a sufficiently discontinuous manner as defined for the purposes of the present invention,
the slope of the output curve at the inflection point is compared with the relative slope of
a line between the first and last points of the transition region. For example, Figure 5A
shows a graph of an exemplary output function, f(x) along with aligned graphs of the first,
f'(x), and second, f’(x), and third, £’’(x), derivatives of the exemplary output function.
25 The output function f(x) describes the effect of the in put (x or I) on the output or
' response (R(I)). For purposes of the present invention, the transition region is defined as
the region between the relative maxima, R(l,), and the minima, R(I,), of the second
derivative, £’(x), of the output function, f(x). The relative maxima, R(l,), and the relative

minima, R(l,), are points at which the third derivative, f’’(x), equals zero. The inflection
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The comparison of the slope of the output function at the inflection point to the slope of a
line between the first and the last points of the transition région can be described by the
equation:
dR | ( ARy)
— | =k
da =1, (aL)
In this equation dR/dI at the inflection point is the first derivative of the output function at

that point. The term Al is the change in the input to the responsive system between the
first, I,, and last, I,, points of the transition region, i.e., I, - I, and the term A Ry is the
change in the response of the output function between the first and last points of the
transition region, i.e., R(I;) - R(l,). The coefficient k is a proportional constant that
describes the relative steepness of the slope of the output function at the inflection point,
I, compared to the slope of a line between the first and last points of the transition region.
In order that the responsive system have a discontinuous output function, the proportional
constant k must be at least about 2.0, preferably at least about 3.0, more preferably at least
about 5.0, even more preferably at least about 10.0, with at least about 100.0 being the
most preferred. '

In certain embodiments, the relative degree of steepness in the transition region of
a discontinuous responsive system may also be modeled by a transfer function of a
control system having a series of an integer number, n, first order lags with an equal time
constant. The transfer function of the responsive system is defined for the purposes of the
present invention as the ratio of the Laplace transforms of the output (responding
variable) to the input (disturbing variable). See, e.g., Robert H. Perry & Don Green,
Perry’s Chemical Engineers’ Handbook, Sixth Ed., Chap. 22 (McGraw Hill, Inc. 1984).
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integer number of first order time lags. In this model, as the number n increases, the

— e e e e e
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5 steepness of the output function in the transition region increases, and the model begins top
approximate a discontinuous responsive system. Certain discontinuous responsive
systems of the present invention preferably may be modeled by the above formula when n
is greater than or equal to about 25, with n being greater than or equal to about 50 being )
more preferred, and n being greater than or equal to about 100 being the most preferred. ( )

10 As shown in Figure 4A, a responsive system of the present invention may include
a single threshold level at which the responsive system may release all of its stored energy
to perform a specific responsive function or may include multiple threshold levels at
which the system may release a pre-designated portion of its stored energy to perform one
or more specific responsive functions at each of the threshold levels. In an embodiment

t5  having a single threshold level, for example, the responsive system may release all of its
stored energy to perform the entire responsive function when that threshold level is met.
In such a single threshold embodiment, In this example, the discontinuous responsive
system includes a system that has two states such as on or off. When a threshold quantity

of an input such as bodily waste is present in the absorbent article, the responsive system

N
\
p—

20 may perform a single responsive function upon the waste, the wearer, the article or a
component thereof, such as enveloping the waste away from the skin of the user. Thus,
the discontinuous responsivé system may perform a one-time “switch-like” function that
changes from one state to another in the presence of a threshold level of an input.

Alternatively, as shown in Figure 4B, the responsive system may have muitiple

25 threshold levels at which when each threshold level is met the system may release a given
“quanta” of energy or deliver a given quantity of material to perform a specific responsive
function. In this embodiment, when each threshold level is met, a portion of the entire
responsive function may be performed and/or Aifferent independent responsive functions

may be performed in response to different threshold levels being met. For example, a
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1109 () d%hvéz E)g a quantity of enzyme inhibitor(s) at the second threshold level. In each

s transition region, the responsive system responds essentially the same as the transition

region in the single threshold embodiment described above.

In addition, a responsive system may monitor multiple inputs such as moisture

and/or one or more fecal enzymes and perform one or more responsive functions when

O the threshold levels of the different inputs are met or may perform one responsive

10 function only when two or more of the threshold levels of the different inputs are met.

Thus, a controller may monitor multiple different inputs and perform a different

responsive function when the threshold level of the different inputs are met.

Alternatively, the controller may perform a logic OR-gate type function such that a

responsive function may be performed when one or more threshold levels of the multiple

15 inputs are met. The controller may also perform a logic AND-gate type function such that

a responsive function may be performed when each threshold level of two or more
different inputs is met. _

The responsive system may also comprise a “closed loop” or an “open loop”

() system. A “closed loop” system, which is also referred to as a “feedback control loop”

20 system, includes distinct sensor 60 and actuator 70 components and performs a responsive

function upon the input. In some preferred embodiments, the system may also use a

detection or a measurement of an element or a parameter of the output condition as at

least one trigger of the responsive function that is performed upon the input. The output

condition may be the state of the input condition after the actuator 70 has had the

25 opportunity to perform a responsive function on the input condition. For example, if the

sensor 60 is monitoring the hydration level of the skin and the hydration level reaches a

threshold level, i.e., the output condition of the responsive system, the responsive system

may release a predetermined quantity of a desiccant to bring the hydration of the skin

back to the desired target hydration or hydration range or may release a desiccant until the
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5 distinct sensor 60 and actuator 70 components. The responsive function may be
performed when the output condition reaches a threshold level_, or may be performed only
when the output condition and one or more other conditions are met. Acting upon the
input may include acting upon the element sensed, e.g., sensing pH and acting upon the

pH, or may include acting upon a composition of which the element sensed is an integral (
10 component, e.g., sensing a fecal enzyme or fecal moisture and acting upon feces. As
described above, a feedback control loop system includes at least two distinct
components: the sensor 6—0 and the actuator 70. The sensor 60 detects an event, or a
parameter associated with that event. The actuator 70 receives a signal and performs a
responsive function on the input condition detected by the sensor 60. The feedback
15 control loop may further include a controller 80. In this case, the sensor 60 may provide a
signal to the controller 80, and the controller 80 may direct the actuator 70 to perform a
responsive function upon the input condition. The controller 80 may be a separate
component of the responsive system or the controller function may be performed by the

sensor 60 and/or the actuator 70. ¢
20 A preferred embodiment of a closed loop control system of the present invention
comprises an electrical sensor capable of detecting changes in the magnitude of electrical
activity of sphincter muscles, particularly the external anal sphincter, related to imminent
release or the potential for release of bodily waste and a means to deliver an electrical
impulse (or electrical stimulation) as required to the perianal skin of the wearer to induce
25 a temporary contraction of the sphincter muscle to function as a continence aid. (This
process may be alternatively referred to as dynamic graciloplasty nerve stimulation in the
medical literature.) For the purpose of this invention, the electrical activity herein
referred to as the electrical activity of the external anal sphincter may additionally include

electrical activity from other pelvic floor muscles associated with the external anal
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approach may also be applied to the external urethral sphincter. The electrical impulse

may consist of one or more pulses of electricity or may be a continuous impulse. While

s the maximum strength of the electrical impulse may be as high as about 35 volts, the

electrical impulse preferably has a voltage in the range of about 0.05 to about 5 Volts and

more preferably in the range of about 0.3 to about 1 Volt. Preferably, the electrical

impulse current is in the range of about 0.1 to about 100 mA. Preferably, the stimulation

frequency is in the range of about 10 to about 100 Hz, more preferably in the range of

10 about 20 to about 80 Hz, and even more preferably in the range of about 60 to about 80

Hz. If the impulse is a pulse (one or a multiplicity of pulses), the duration of each pulse

is preferably in the range of about 0.1 to about 5 ms and more preferably in the range of

about 0.5 to about 1 ms. In certain embodiments where the impulse comprises a

multiplicity of pulses, the entire set of pulses, or “pulse train”, may have a duration of

15 about 0.1 second to about 15 seconds with an interval between pulse trains of between
about 1 second and about 60 seconds. Preferably, the electrical stimulation voltage, -

frequency, the number and frequency of pulses in a pulse train, and the number and

duration of and spacing between pulse trains may be modified and/or controlled by the

wearer or the caregiver. Any electrical circuit as known in the art capable of meeting

20 these parameters may be used to deliver or control the electrical stimulation to the

external anal sphincter or other body location. For example, a 3 volt watch battery with a

pulse generating system may operatively connected with a proactive sensor, such as an

EMG surface electrode as described herein, and be used to deliver one or more electrical

impulses to the wearer’s skin in the perianal region. One exemplary electrical stimulation

25 device is the Prosper e.i.s. 5000 system available from the Dr. Rowedder Biomedizinische

Geraete in Muehbrook, Germany. This device may be alternatively used with an adhesive

EMG surface electrode as described herein.
In alternative embodiments of stimulation (i.e., contraction) of the external

sphincter muscles as a continence aid, the signal from the sensor may be directed to
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as possible to the anus of the wearer so that the probe may detect signals from the external
anal sphincter muscle, which is anatomically near the skin at the point of the anal orifice.
If the sensor is not self-adhesive, an electroconductive, adhesive gel‘may be placed on the

s electrode of the skin contact probe before it is placed on the skin. In this embodiment, the
skin contact sensors may be placed on the wearer by the caretaker, or may be integral with
the article such that they are automatically aligned and attached to the wearer’s skin near
the anal perimeter when the article is placed on the wearer. A 7mm adhesive, disposable
surface electrode manufactured by Dantec Medical A/S of Skoviunde, Denmark, which

10 may be connected to a Dantec EMG (Type 14 D11) receiver unit, for example, is believed
to be useful for the present invention. In this example, the Dantec EMG unit may be set,
for example, at a time base of 20 msec/division resulting in a screen sweep time of 0.2
seconds. The gain amplifier may be set at 20 pV/division. A proactive sensor in this
embodiment may vary in size and manufacture and may optionally be integral with the

15 body of the article. The unit that receives the signal from the sensor(s) may be separate
from the article or may be integral with the article. If the receiver unit is separate from
the article (i.e., a telemetry based system), the article may additionally comprise a
transmitter to transmit the signal to the receiver. This may be accomplished, for example,
via an infrared (IR) or radiofrequency (RF) telemetry device. The settings for the sensor,

20 transmitter (if required), and receiver may vary according to the specific type of signal,
sensor embodiment, and function to be performed.

The surface electrddes 64, 65 and 66 of the skin contact sensor system in the
above embodiment measure electrical signals in a muscle fiber or a group of muscle
fibers. If the electrodes measure the electrical activity of a group of muscle fibers, the

25 total potential change involves a greater mixture of frequencies. Preferably, the skin
contact sensor or sensor system is capable of detecting electrical activity throughout a
frequency range including from about 5 Hz to about 500 Hz, and more preferably
including from about 10 to about 350 Hz. Preferably, the electrodes utilize two active

electrodes 64 and 65 and one reference electrode 66 for a bimodal electrical pickup. The
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Qelectrlcal activity 1§neasure]a bﬁe surface electrodes includes a combination of EMG
signals, other physiologic signals present on the skin surface such as EKG and
electrodermal activity, and environmental artifacts such as 60 Hz from electronic
equipment or radio frequency interference. When bimodal electrodes are used in

5 combination with a differential amplifier, only those signals which are not detected in
common by the two active electrodes are allowed to pass. Because a substantial portion

of the common mode signals picked up by the electrodes are not EMG signals, it may be

() advantageous to reject signals common to both active electrodes. This common mode

rejection provides a cleaner, more discrete signal from the sensor.

10 In alternative embodiments, the electrical skin contact sensor of the present

invention may be any other commercially available EKG (electrocardiogram) or EMG
(electromydgram) electrode and/or measuring system. For example, the MyoTrace 200,
available from Noraxon U.S.A., Inc. of Scottsdale, AZ, comprises a wideband electrode
capable of sensing muscle electrical activity in the 16 Hz to 500 Hz range (this is
15 appropriate for the slow-twitch muscles of the pelvic floor). Another commercially
available EMG sensing system is the MyoSense system available from MIE Medical
research Ltd., of Leeds, UK. Other suitable adhesive surface electrodes include
electrodes available from Medicotest A/S of Olstykke, Denmark as M-00-S, N-00-S, M-
(j 00-A/F, BS 3400, BS3500, BR, and BRS, as well as electrodes available from Multi Bio
20 Sensor, Inc. of El Paso, TX, as 3ST3, 38G3-N, and 2DT2. Other suitable electrical
sensors are disglosed in US Patents 5,785,040; 5,727,549, 5,337,748; 5,203,330,
5,255,677, all of which are incorporated herein by reference. The electrodes of the
present invention preferably comprise an electrically conductive adhesive to maintain
uninterrupted contact with the wearer’s skin.
25 In additional alternative embodiments of the present invention, the telemetry
system may be any commercially available EMG or EKG telemetry system. One suitable
telemetry system is available from Noraxon U.S.A., Inc. as the Telemyo system,

comprising a battery-operated wearable transmitter. Another suitable telemetry system is
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the contraction of the external anal sphincter as a signal of imminent or potential

defecation. In continent adults and older children and babies, the rapid filling of the
rectum with feces from the sigmoid junction (i.e., the lower region of the colon) causes ( )
10 the external anal sphincter to reflexively (i.e., involuntarily) contract. This reflex is
referred to as the anorectal reflex. A sharp increase in the external anal sphincter muscle
activity accompanies the contraction of the external anal sphincter and is detectable as an
EMG signal via the sensors of the present invention. This 'reﬂex is absent in the newborn
human infant and generally begins to develop after about one year of age. Therefore,
15 embodiments of the present invention intended to detect increased éxtemal anal sphincter
activity as a precursor of defecation may be generally more applicable to older babies
(older than about 1 year of age). The increase in external anal sphinctc?r electrical activity
that signals rectal filling is preferably at least about 2 times the basal external anal
sphincter muscle activity, but may be at least about 3 times the basal activity, at least
20  about S times the basal activity or more. { )
In other preferred embodiments, the sensor detects sharp decreases in, or the
absence of, the electrical activity of the external anal sphincter. These decreases occur
when the external anal sphincter relaxes to open the rectal neck just prior to, or during,
defecation. Generally, the electrical activity of the external anal sphincter muscle will
25 drop sharply for at least several seconds as the muscles relax. The activity is at or close to
zero 1mmed1ately preceding and during the elimination process. In these embodiments, a
sensor 60 may be triggered by precipitous drops in muscle electrical activity, preferably
drops of greater than or equal to about 50 %. More preferably, the sensor 60 may be

triggered by drops of greater than or equal to about 75 %, or equal to about 95 %.
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imminent or potential defecation. The figure shows a basal sphincter muscle electrical
activity level (a) followed by rectal filing which results in an increase in the magnitude of
O electrical activity of the sphincter muscle related to the anorectal reflex (b). Figure 10b is
10 a graphical representation of a sharp decrease in the external anal sphincter electrical
activity related to imminent or current defecation. The sphincter muscle activity during
defecation (c) is shown between the anorectal reflex electrical activity (b) and the basal
electrical activity (a), which is typical.
Preferably, the target or “trigger” level of muscle electrical activity increase or
15 decrcase that results in the signaling of the wearer or caregiver or the application of an
electrical stimulus may be varied or controlled by the wearer or caregiver based on
differences between individual wearers. In certain embodiments, one or more sequences
of clectrical stimuli to be delivered to a portion of the wearer’s anatomy (e.g., the perianal
() skin) based on the particular detected muscle electrical signal may be pre-programmed
- 20  into a controller operatively associated with the sensor/actuator (i.e., stimulation device).
While particular embodiments and/or individual features of the present invention
have been illustrated and described, it would be obvious to those skilled in the art that
various other changes and modifications can be made without departing from the spirit
and scope of the invention. Further, it should be apparent that all combinations of such
25 embodiments and features are possible and can result in preferred executions of the
invention. . Therefore, the appended claims are intended to cover all such changes and
modifications that are within the scope of this invention. Also, although the present
invention is illustrated and described primarily with respect to a disposable diaper, the

present invention is not limited to this embodiment. The present invention may also be
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of a disposable diaper, in a pull-on diaper, a diaper insert, a sanitary napkin, a tampon,
etc. It is therefore intended to cover in the appended claims all such changes and

s modifications that are within the scope of this invention.
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1. A disposable article to be fitted to a wearer comprising:

(a) a responsive system including

(i) a sensor operatively connected to said article, said sensor being adapted to
detect an input that correlates to an impending elimination of bodily waste; and

(i) an actuator operatively connected to said sensor, said actuator being adapted to
perform a responsive function when said sensor detects said input.

2. The disposable article of claim 1, wherein said elimination of bodily waste is a
defecation.

3. The disposable article of claim 1, wherein said elimination is a urination.

4. The disposable article of claim 1, wherein said elimination is a discharge of
menses.

5. The disposable article of claim 1, wherein said input is one or more of the group
selected from a change in pressure, a gas concentration, a moisture, an enzyme a

temperature, a motion, and a separation of buttocks.

6. The disposable article of claim 1, wherein said sensor detects changes in
electrical activity of sphincter muscles.

7. The disposable article of claim 6, wherein said sphincter muscles include an
external anal sphincter.

8. The disposable article of claim 6, wherein said sensor comprises at least two
active electrodes and at least one reference electrode.

9. The disposable article of claim 1 further comprising an actuator that performs a
responsive function when said sensor detects said input.

10. The disposable article of claim 9, wherein said responsive function is a signal to
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12. The disposable article of claim 9, wherein said actuator transforms a potential
energy to perform said responsive function, said potential energy being one or more

selected from the group of mechanical energy, electrical energy, chemical energy.
13. The disposable article of claim 9, wherein said responsive function is one or
more selected from the group of creating a void volume, treating skin, creating a

foaming system and signaling a caregiver.

14. The disposable article of claim 1, wherein said sensor is integral with said
article.

15. The disposable article of claim 1, wherein said sensor is separate from said

article.

16. The disposable article of claim 1, wherein said sensor is part of a sensing

system.
17. The disposable absorbent article of claim 1, wherein said input is a pressure.

18. The disposable absorbent article of claim 1, wherein said input is an electrical
signal.

19. The disposable article of claim 1 further comprising a receiver.

20. The disposable article of claim 19, wherein said receiver is integral with said

article.
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23. The disposable article of claim 22, wherein said transmitter comprises an
infrared telemetry transmitter.

24. The disposable article of claim 1, wherein said input is one or more of the group
selected from an electrical activity, a biological activity and a chemical activity.

25. A disposable absorbent article comprising:

(a) a topsheet;

(b) a liquid impermeable backsheet having a body-facing surface and a garment-
facing surface, said backsheet being joined to at least a portion of said topsheet;
(c) an absorbent core disposed between said topsheet and said backsheet; and
(d) a sensor joined to said article, said sensor being adapted to detect an input that

correlates to an impending event.

26. The disposable absorbent article of claim 25, wherein said impending event is

an elimination of bodily waste.

27. A disposable article to be fitted to a wearer having an external anal sphincter
comprising:

(a) an electrical sensor operatively connected to said article, said sensor adapted to
be attached to the external anal sphincter of the wearer for detecting electrical
signals that correlate to an impending elimination of bodily waste; and

(b) an actuator operatively connected to said sensor, said actuator adapted to
perform a responsive function when said sensor detects said impending elimination
of bodily waste.

28. The disposable article of claim 27, wherein said sensor includes at least a first, a

10H
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