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'ARTI CLE HAVI NG PROACTI VE SENSOR s i 0 FIELD OF THE | NVENTI ON The present
i nvention mabad/eesi o di sposable articles and, nore parti cul aptyusdon4637
di sposabl e articles having a proactive sensor that can predict the
.occurrence of an event ~ s related to the wearer, the article, or the
wast e. BACKGROUND OF THE | NVENTI ON Today, disposable articles, such as

di apers, pants-type diapers, training pants, adult incontinence briefs,

sanitary napkins and tanpons, are w dely used in infant er care
and in the care of incontinent adults as a neans of contmmmmﬂwmmﬂ'ﬂmatl ng
and ' disposing of bodily wastes. These articles have generg|ly_ replaced
reusabl e, washable cloth garnments as the preferred neans for ese
applications because of their convenience and reliabili temmmmm sabl e
articles respond to a defecation) urination or discharg ”mmsor bi ng
or containing-bodily wastes deposited on the article. Some digR eis
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 DECEMBER2002 WO UO! 00082 2
PGTI U8991t 4637 when an event is about to occur and prepare the article,

wear er caregive Current
dlsposable artlcIegnéﬁg§k§@§9$g§1¢ﬁﬂggerla HﬁﬁﬂéegtgF%gaﬁéﬁﬁon 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
article is applied to the wearer. Signaling devices stick as thermal or
visuals 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 to prevent an
accident. ro SUMVARY OF THE | NVENTI ON The present invention is directed to
a disposable article that predicts the occurrence of an event related to
the bodily waste, the wearer) the article, or a conponent or conponents

t her ggf using a proactive sensor and responds to this prediction by is
performng a function on the article or the wearer to prepare for or to

del ay the occurrence of the Eredlcted event bé signaling the caretaker
or the wearer that the predi D, HE INVENTIO _
The present invention relates to disposable articles and, more particularly, to '
disposable articles having a proactive sensor that can predict the occurrence of an event

15 related to the wearer, the article, or the waste.

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 aduits as a means of containing, isolating and
disposing of bodily wastes. These articles have generally 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 éénﬁinhg bodily wasfes deposited on the drticlé. Some disposable

25 articles also sigﬁa] a defecation, urination’ or discharge event after it has occurred (e.g.,
wetness indicators, temperature change detection). The articles, however, do not predict



is about to occur. In one specific enbodiment, the di spossbbEcEMBERCIR May
‘conpri ses a sensor or sensor systemoperatively connected to the article -
wherein LRgeo or is adapted to detect changes in the el tivity
of the vvearerﬁ)séﬁext ernal anal sphincter nuscle Zo that cof‘%{eﬁ%%dg ”%g
.inmpending elimnation of bodily waste and to provide a signal to the
wearer, a caregiver or an elenent of“the article notifying the weaver,
caregiver or elenent of the article of the inpending event_ The present
invention is also directed to a disposable article to be fitted to a wearer
conprising: 25 . ( a ) a responsive systemincluding (i) a sensor
oper aty el ¥n COMMES! fRut Yo RLbr 3hd ipidphre &R Qtéenwar&%rn&r@@eal&g g detect
an input That correlates to" - an -|rrpend| ng elimnation of bodily waste;
and . occurrrice)ofale prtictiddvenpe Catremaliyposablaantice liave abialtbatnitaesaldai d
actuat or being adapt ed to performa responsive function when said sensor
def ectas canfigurptign, ready (IZU%@N]‘ER‘“QB %H"Pﬁﬁo%r“és@ﬁt“’?#ﬂerﬂfl b%el 8 further

di d bl e ,absor b A
a1 TPtk falehab AR s2Ra st MAlbR i GRTRE r tbaret Bl pigeRanes (P
gagnewrsﬁ&ﬂwse:wtéramm&%mbﬁﬁ@mae geul,ggoh%mﬁed theaktidI8 SprROT | ON

of said topsSheet; -(c) an absorbent core di sposed between said topsheet and
sai d t@ab&sdemt Sagttill(lg)de&ussmudraqdncﬂed aroviseal dndicators| signat ai wtirmtios or  bei ng
adapted to ct an input tha corr | ates to an inpending. event The

pr es efVeRGy }ﬁtai f the; ugpatipry fag i Ferceamnle, E“Od'f‘t framing devices,t o be
fitte I ) an

el et TOLAY %&%%fﬁng@tt'%%%ﬁ%tﬁﬁéﬁt‘ eaRa P Ghliof TR Heply thd §5)

adapt @@t piveltiee whkiRethe dbility td getrs ey buthrooddh tippdiorpeéwdit af addidenyiear er for
detecting electrical signals that correlate to an inpending elimnation of
bdelily waste; and (b) an actuator operatlvel y connected to said sensor)
sai d actuator adapted tg acti on when said sensor
detects said i npendi ng & ' 51 aste. BRI EF DESCRI PTI ON OF
THE DRAW NGpeFhalsbi inventian ptsaauwsdv tefaadtsﬁéstabel Brti¥RA fhd¢ N pRARY dgECEe Wi th
the present invention in a flat-out state wth portions of the structure
bei ng occnrrense pf o et eelatedaoltbre bordily waste, tmweanss thoartiole, ohecemponsine,
wherein the article |§ a_diaper. Figure 2 shows a gers ective view of a

bodi | PF vEaGROnetS) theregh Using @cPircreSqsess and - csapidn dp SRS predictighpbessed
state p@ﬁtﬂﬁﬁg%%h(\/tﬁ;d dHthe artide QE&'EW %pggepare for or to delay the occurrence

of the predicted event, or by signaling the caretaker or the weare that the predicted event

is about to occur. In one specific embodiment, the disposable article may comprises a
sensor or seasor system operatively connected to the article wherein the sensor is adapted
to detect changes in the electrical activity of the wearer’s extemal anal sphincter muscle
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 disbosable 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 comelates to- an -impending elimjnation - of »bodily waste; and

I(ii) an actuator operatively connected to said sensor, said actuator being adapted to

perform a responstve function when said sensor detects said input.



WO 001 00082 PCT/ US99/ 14637 3 Figure 2A shows a sectional view taken al ong
line 2A-2A of Figure 2. Figure 3A shows a bl ock diagram of & DEXBYRHRaR§02
open | oop responsive system Figure 3B shows a bl ock diagram of an

exenpl ary cl osed | oop responsive system Figure 3C shows a bl ock di agram of
an exenpl ary open | oop responsive systems including a controller. Figure
3D shows a bl ock di agram of an exenpl ary cl osed | oop responsi ve system
including a controller. Figure 4A sKBws an ideal out put function of a

di sconti nuous responsive system of the present invention having a single
threshol d | dhelpresent invgntioa iglrthbodieecten t dedisposableutbsbitbent atidleof a

di sconti nuaus responsi ve system of the present invention having nultiple

t hr esh&PEPIA0Y s, Fi gure 5A shows an exenplary output function of a

di sconf(ayatopsheetsponsi ve system of the present invention al ong with the
first, g,)?cond a third er|v t|v of thggﬁ ut fupction s Figure 5B
shows rar?slfqﬂ' e ac St?:e(? H'Pgsi/ i lﬁpaé:es%'?q 9P Mept st
o;rtc)legI fadgygy Is?ﬂadeg said bgcikshett bangqanfsuéa[]tb atFlegstr as;xﬁﬂommi Sl &dxlmudeaﬁ

enbodi pent_of, a _responsi of the present invention,including an

el ectr@af“?ya%sé’ﬁéqn?ﬁ%e ﬁposéégtiﬁrpg e Ra 'd7 pffﬁ'ﬁeééngh haskalsete A8 di nent
of a r¢dyparenser jsinsd emsafd adticle/saifirs=heort beéiny esdapd tonddtecti Ay inpait that

el ectrical lI %:rs%ensul Ve, gl gure 8 is a perspective view of a waste bag
enbodi FRAPIAEF 9 AR Ippend; eveH ention. Figure 9 is a perspective view of one
enbodi nrent of a diaper which includes a waste bag. is Figure 10a is a
graphi cal exanple o jincre t.he b el ectric I of an
ext er nal anﬁefﬁﬁeﬂlﬂf‘é‘?“tm}&?l&o ?'1'5*"5{ g'(ﬁe(ft% e‘l‘ disppsalie a %cljﬂf’é) Hﬁ'ﬁﬁ iQ an

gr aphi aa#eaeetamv!ng anf exterdgicanabsphirictertcomplising] eI ectrical activity of an
extern incter cI e rela to ation. R 2002,
V0 007 BIGRLeePlasti eRatie o R dues |- S Gsonse! ARRRFICRF Ao Lsed
her ei nattadhedttertine eetbeal hedltsphintiec betherwedaresfor (dedaeumg; electricalCdigadts @ap and
cont ain exydat es, and More spe P fi aIIy to devices which are
pl acedcﬁé%?%’st F i % odTRFIANG o S 89 of © he \?é%?'rer W35S bsofid and
cont ai (b)tdneaouammmrawa&aﬁnasededj tosedidh sgresar f gaidradthatob adipted kepértarm a

ar e notepat SN s, FufSF el FARCIRBNIE! birvpRtol gt dpAIE 2,

absor bemstearticle (i.e., they are intended to be discarded after a single
use and, preferably, to be recycled, conposted or otherw se di sposed of in
an environnental |y conpati ble manner). (As used heroin, the term "di sposed”

's used to mean thaly iy DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of an article made in accordance with the present invention

in a flat-out state with portions of the structure being cut-away to more clearly 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 compressed state before activation.



~0 el enment.(s) of the diaper is forned (joined and positi OfEOECEMBER 2002
‘particular place or position as a unitary structure with other elenents of
the di aper oo @mosgseparate el enent joined to anot her el ementpcafuddons6s7
di aper. As used herein, the teen "joined" enconpasses configurations

. Whereby an elenent is directly secured 3to anot her elenent by affixing the
el enment directly to the other el enent, "and confi gurati ons whereby an
elenent is indirectly ~s secured to another el enent by affixing the el enent
to internedi ate menbers) which in turn are affixed to the other element.) A
"unitary" absorbent article refers to absorbent articles which are forned
of separate pFigiire Al sHRRVstaORetidiR view takémnalong line JAZA 6fiFipatd 2.y so that they
do not require separate mani pul ative parts |1 ke a separate hol der and
liner. A pref &igwd 3énthowsraehioclodiagramatfan-axemplaty opes loopresphasipe syston.
invention is g.unitary ; ) .zo .di.sposahl e absofbent ticle, such as the

di aper 20 sho%\g‘frﬁggl %‘8?”@ albﬁo‘?ksé‘ @P&xﬁ’,"p[at%&f’é%ﬁmﬁf?fﬁg?ﬂv‘? L t o an
absorbent artigg : ' t ' ' : out
fho 1 over ¢ or daplie 3 Sidtus ¥ pHRK Uifhtai U SxcRiflrk MR 0 Rop Bt RO Y
absor bentindudingacaieslideent articles such as incontinence briefs,

i nconti nence urjder%arments, absorbent inserts, diaper holders and |iners,
col ost ony bagdigwe 3P shawsrablogk diagram pE am exgiprlary; cJosed Joop FrspeRsiyefistem

gar rrents,in%a&gons vvilges, di sposabl e towel s, tissues, water absorbing
articles, Y %B&Wtﬁ? cd articles, spill cleanup bags, desiccant bags,

di sposabl e mMoEgurb A0S an' il BAGPH fitnciORBE a diseBMuoks rébpoRAAE Y seeri 88t | NY
pads and the Ilie. Figure 1 is a plan view of the diaper 20 of the present
i nvent i othd present invention havinga singla thteshalddévshs of the structure being

cut-away to e clearly shq he constr.uct i.on.of the 12 DECEMBER 2002 WO
001 00082 5 P rl&g_g/“%ﬂ‘?;’soﬁ“d Optput "ﬁ%f’f B isegatintious HFSRARSIVO By Sim 8g

faces th : i : b r. As shown in Figure 1, the
di aper 2§1p e?egl?5%"?3‘/1%%%%1?@?5&2&??gﬁélhgmp%yeig\ﬁus topsheet 24; a liquid

i npervi ous badFiglrecSA 3hvowa nnaéemplayt outputefud8tionvof ahdissortinnbes akdpgnsive

positioned between at |east a portion of the topsheet, 24 d t he backsheet
26; si deSpHeR|o the presenkinventiaryalpag Wit the f?fzt; s n&%éﬁﬁ’ed%grlgetﬂfeéﬁ&ﬁ% 34;
and x fagf, 'ﬂg\caxﬁtem general ly designated 40. Diaper 20 is shown in

Figure 11 aveé a first waist region 36, a second wai st region 38 opposed

toshe firstFigweSB slegvoa tdhsfen hurttion of ahcontol aystéid Havirg! £deriet ofefirst t he

first waist region and the second wai st region. The periphery of the diaper
20 i s dePrésdegsihaving apaqual tisggeenstgntt he di aper 20 in which the |ongitudinal

edges SO run i eneral | arall el . i i erd .ne of

Chedi aper 20 TIRASE RE edioBRY &) ehBabitpl SEH nATE SFFRHTRE IHeChrictd o,

gener al | ynwatioh iludifig hiveleb@icallypbersRivegel.i ne 110 of the diaper 20. The

chassis 22 of, the di aper 20 conprises the main bOdl\é of the diaper 20. The
a

chassis ~2 coffigures3AafB| ands7C shpwranpthar embedimenh oba wesponsive systema{dhe
preferabl¥ an .out er i.% over i 51% Lc[%ﬁer i ncl udi,ng the topsheet 24 and the
backdheef efﬁ'.‘“f“f"_mct’?é”ﬁ ugding apelerfn ¥ & W5i8les a separate hol der and a
|iner, the Chﬁq;ﬁjd;é §4s 9§ #%uﬂvecm'o?% wiife fmgd&ﬁbaﬁﬁeah%_flmeeﬁresénFor
exanpl e, the horder may conprise one or mare |ayeérs of material to formthe
out er coweventibnt he article and the liner may conprise an absorbent assenbly
including a tgopsheet) a backsheet, and an absorberit c¢ore. |n such cases,

t he hol der and’/?ﬁﬂet%é‘4Pﬂ'épe%erﬁ?wiqg(ﬂnﬁc?@%&dﬂﬁg‘l‘éﬂi%élaﬂﬂem iRpkudes 2 s
used to Q‘plgtthe liner in place throughout the time of use.) For unitary
absor bent" % l es, the chassis 22 conprises the main structure of the

di apgg wi th Otpagyy fl@ﬁ%’&?ﬁaﬁﬁ’&f@ & OF 3hlilGesse TRUS bdaPélaaificalSictivity Wfe.
Wil e the topsheef 24, the backsﬁgelgg 26, and the absorbent core 26ﬁ;,rray be
assenbl edniertesnal analesphinofer nmistlelrelated te defecationat i ons, preferred di aper
configurations_are described generally in Zs U S Pat.

) . 3,860, 003
entitled " Conthigireil@bds en graphisal example of a deargassanithe msagglsetrw RKVItE Ofied to
Kenneth B. Buel || on January 14, 75: t. No. 5;151,092 issued to
Buel | on%§§6 eI ags?ﬁ’fg%i%“ﬁélf&%%t.egm Hﬁ@tﬁ? 5,221,274 issued to Bueil
on June 22, 1993; and U S. Pat. No. 5,554,145 entitled "Absorbent Article

Wth Miultiple Zone Structural Elastic-Like FilmWb Extensible Wi st
Feature” which issued to Roe et al. on




12 DECEMBER 200a WD 00J00082 6 PCT/ CTS99JI1 4637 Septenber 112, DECERBER 1d0%.
Pat. No. 5,569,234 entitled "Di sposable Pull-On"Pant"” which issued to Buell
et al. on Cctober 29, 1996; U S. Pat. No. 5,580,411 entitled "Zero Scrap
Met hod For WOQeWBLri ng Side Panel s For Absorbent Articles" RRTABIESIEd
-to Nease et al: on Decenber 3, 1996; and U.S. Patent Application Serial No.
081 915,471 entitled s "Absorbent Articlg Wth Milti-D rectional Extensible
Si de Panel s™ filed August 20, 1997 in the name of Robles et al.; each of
which is incorporated herein by reference. -The backsheet 26 is generally
that portion of the diaper 20 positioned adjacent the garnent facing
surface 45 of the absorbent core 28 which prevents the exudates absorbed
and cont ai ned t her ei DETAILES RPEION OKEHEINVENHONCt the di aper

I | 3 L HE
20, such as io,bedsheets d under,gar,ment s. . Ln _preferred enbodi nent.s he
backsheet 26 i &S ‘2?\9?%32?6"% q‘ﬂ%ﬂ%beﬂ{]@qﬁle rﬁ%rﬁéc)’ dﬁﬂﬁe%g’?‘b% é%grbam; in
| astic f} : ' i i s Lol .012
i (0. 5 e iR RSy Sxudybol3hT MOBSpRANCAITHTEN! O Uchideg WHIAP B, Mpoddiilnst) |10
t hose t n~anif prixitityl tbythe bodyl edathe lwedrert toi absoibnand contaky the Viaidue, exudatend

sol d under, the trade nanmes X15306, X10962 and. X10964. . her syitable ~'s
backsheet disehasgadaframnthe bady) ubke tarmatdisposablerisesed) hereinite rleseriba abspehsat s t o

escape from it he di.aper while.still, nhev | '

Chr ough ¢ Aclsa SeEBFeesgty g nef iibode B ERoRL G UABNTS IGRILERT Fudt
nat eri al sas bk AbSFHURVATCNERS., tROPWRY RilentiRES0 O ARESdEE alfef QI diAgle U Wndas
fil mcoated nonwoven webs, and m croporous filnms such as manufactured by

M t sui Topreferalihy, to bé récysted, camposted ordshemyise: dispodrd R awepvizonmentallyy
EXXON Chem cal ..Co., of Bay Cit TX, [
Sui t abl e B‘?'BBQ‘W%I“@“@S‘F}WZ‘?‘Q as¢ih hgreiny the dspm - dispR oﬁsy'r‘ﬁga 1/ B}‘?ﬂ%%?tean

avail gbl e AL LY i b : : ; £ L
bl end B 15 QI aEBEA A Gorbo D S R onelh L APRticH BF plier Br plkitof-
great er ded auhitarg seQdtufpwith ozliéreienints Ve dider 66 as psbparatecedernent joined &2,
1995 in the nane of E. 1. DuPont and coperhdi ng a U S Patent No. g865, 823
i ssued t oargtheroelsmentnfuthey diaper.godhs deerh rhefriathegean pieinsde Ansompassesi ng

] , . . !
50n7 1 " ot eudilion@ Rl et sh QU ditcPRly SACRrACCioRRY el el By Aftking e
r ef er enceéleient direetly tb BeQstRér slémentpand ednfigarations evheireby an elernenkds [AGEMBER

2002 WD 001 00082 PC CNS99114637 7 The backsheet 26, or any portion thereof,
may bds el sesuredo| apother clemant dyi affising the element 4o intermegiate membarts) svhiehiiment |

t he backsheet 26..may.conprjse a struckusal el ' i fil . SELF" b.
A struct uﬁ%‘ S %@'?‘F%-t? i?ﬂ‘go f ﬁﬁm{-fs}*aﬁnﬁeﬁg’%‘*&ﬁﬁ‘héﬁ%‘%’i‘ﬁfg'{ A S@&‘%‘ff‘%\?t s
an el asti grticiel SwHacHaréi foFmédofl 2 Pardie Fisiudite@ togettth 36 Forfina Vbdrdfated! digity'se Of
added s elastic materials. SELF webs suitable for the present invention are
mor e conpthat dley diesetriequite sepacit® mapdpulative\partssliks) 8 separate tholdaraud\isier. A
Material s hi itigg-,EI astic-Li ke Behavio

al . on Mapresmred; egpodigent of; an | E‘E}'Bf)'g

I 'ons these or ot he table materials wth
~0 nonwoveemm tiapeyhtdfedsi © i hbsorbent article generally worn by infants and incontinent

persons about the lower torso. The present invention is also applicable to other absorbent

or non-absorbent articles such as incontinence briefs, incontinence undergarments,

absorbent inserts, diaper holdérs 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, l;herapeutic Wps, 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 portfons of the structure being cut-away to more clearly show the construction of the

under the.designati on EXXAl R (‘)

ich i d to. Ch d,. et,
. " 5eBle AL b PSPl drerbioBol Rriiay -
al t er pat edﬁﬁiﬁé&ﬂie@%ﬁe L dtcIRaGIER fagﬁ{e d&pdrR0 sﬁGWﬂrihﬁ%\ﬁé 35t QRIel hefein, TRe '
foams, stra S, or corr?)l na‘t: (0] r su

!



The backsheet 26 nmay be joined to the topsheet 24, the absordoemBeERedoe 28 or
‘any other elenent of the diaper 20 by any attachnment neans known in the
art. For ex 0 he attachnent nmeans nmay include a uniform Lo R4S

| ayer of adhesive, a patterned | ayer of adhesive, or an array of Separate
-lines, spirals, or spots of adhesive. One ~s preferred attachnent neans
conprises an open pattern network of fitaments of adhesive as disclosed in
U S. Patent 4,573,986 entitled "D sposabl e Wast e- Cont ai nment Gar nent "

which issued to Mnetola et al. on March 4, 1986. ~ Qther suitable
attachment means include sevet~al lines of adhesive filanments which are

ot hods < 205 PUiEporigh SERe,aBier fo YrietE Ll B Jarkels ARARINRAY
7, 1975; Jikwer. PalsesHowh, i6SBj, 58%1' fieUdidpéro2 @i peeféably %mplhsesozﬂ liyﬁiﬂe foud2,

1978; aad U.S. Patent 4, 666 i ssued to Wereni cz on June 2 89. Each
of these tppsheeit24; a:rlequndmpqmoas backshea$i2e; by absarbensieors, 28 dmtaich veprefanady have

. paul PogltRed B?@Vteiaﬁfa?ﬁﬁ?‘[eé%ﬁ%g? e BasgeCai g e s8uchions S8 sidehattvel .
the att ackiRIMdised RAHANRS: GRBRLS Salbf RiariQ W andh8siRg RONE: gebihllgsOn! ©

bond, dynamc nec anl ca bohds or any other suitable att ment” nmean

conbi nat idesignated tmeamapertmbisrshOWnnndhgue lato kave ddirstwvaish rédien 36} a setoad
topsheet 24 is preferably p03| ti oned adj acent _.the body surface 47 of the
absor bentWaig @SZ'BI dBrppesedple thei st waidl, i3 and & sfatele regien elocated py

any atta I P nown
" the. anenidn e gg@g@@ggg A S i e, e BRI B eTBASERY "
neans foris Jd@ﬁﬁécneytthe olRE lafRcdf @ digpert I in WhidiEtNeSlongitidifal Bdaee50 3n | n
one preferred enbodi nent of the present invention, the topsheet 24 and the

backstveeteenerally pajablichtodghe lcmccmdn;aalt @nmbm 00, ef therdiansn20 and she cmlsecansi Sare

ot her o1 dHR REARER b HEpaEipal'edise S GoneffiGhndetes ¥ o6 efind dkghige I8 of o
soft feelghd@ia non- |rr|tat|ng to the wearer's skin. Further, -at | east a

portion of thée topsheet 24 is liquid pervious, pernmitting liquids to
readi |y penet r'E’teecl*tdsmsm@ lof |the;dtabelc%eempnxssnhpuwh ebody)pf e diapdr 2By The

fact d f | h f
ot Cul o BB baEDRPHeSS i HSER SATEARS fe AESPHOEEt e a8 FOH TOFTFRANAY SHehebs
OF a4 v ARETejel Scying B 0RO AR K0 Bt ! NG sbAGES e

pol yester or - propyle or a conbination o natura and

synt het i cohipbisesa sé;fardtet‘lboltiemaid&elimr; the Ichassis 2D gerallyhvoniprives thertjddpand
spunbond,  carded, wet-laid, neltblow) hydroentangl efa}y ox ot herw se

pr ocessedhabinvrs (Frpframpie. the halder may compriss ong of S kayersof magral wifogn a web

of stapl f I nc.,
o D vi o ahe S0 toler DR ol ANd B der Mt cdriprR M ASONE R heRmbF iR Eling | 1.
t he desi gin@psheet, B-tacksheet; afd mﬁbs'dmdatfcbfem Mmhem the hotties ahd/of thel linet). S.
Pat. No. 3,929, 135, entitled "Absorptive Structures Having Tapered

Capi | 0ar ireay lncwﬁecmfas@m@lmem U&ﬁi ‘Del&!ﬂﬁhfr ling, in pdarw; throughowthe No.
4,324, 24 t d . nt Ha A St
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25 U.S. Pat. No. 3,860,003 entitled "Contractible Side Portions for Disposable Diaper"
which issued to Kenneth B. Buell on January 14, 1975; U.S. Pat. No. 5,151,092 issued to
~ Buell on September 9, 1992; and U.S. Pat. No. 5,221,274 issued to Buell on June 22,
1993; and U.S. Pat. No. 5,554,145 entitled "Absorbent Article With Multiple Zone

Structural Elastic-Like Film Web Extensible Waist Feature" which issued to Roe et al. on
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20 and by EXXON Chemical Co., of Bay City, TX, under the designation EXXAIRE. ’
Suitable breathable composite materials comprising polymer blends are available from
Clopay Corporation, Cinciﬁnati, OH under the name HYTREL blend P18-3097. Such
breathable composite materials are described in greater detail in PCT Application No.
WO 95/16746, published on June 22, 1995 in the name of E. 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 Noveﬁxber's, 1996. Each of these references

" is hereby incorporated by reference herein. -
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xuly 1, 1997. The lotion may function alone or in cotribination with
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found to be satisfactory are manufactured by H. B. Fuller Company of St. Paul,
Minnesota and marketed as HL-1620 and HL-1358-XZP. Alternatively, the attachment

25 means may comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic mechanical

-un

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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"Absor bent Foam Materials For Agueous Body Fluids and Absorbent Articles
Cont ai ni ng Such Materials" issued to DesMarais et al. on Novenber 9, 1993;
U S. Pat. No. 5,387,207 entitled "Thin-Until-Wet Absorbent Foam Material s
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Any portion of the topsheet 24 may be coated with a lotion as is known in the art.
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feces, urine or both. The waste bag 111 nmay have an aperture i s, 121. . and
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conj unct i Rsurglabd) "TERAPET) lasy@imei@PQE.) dndein &bhilpri%c(iim&ﬂi défaquid- One,
exanpl e of ag\ldi aper 120 including a vvé)iste bg% 111 is shown inagi gu?%rQ. If'%_,)

assoctoat eabsertient matériale compmnly usedir disposable iaphrs andsotben absorbent zaticles; be
di sposed on,or joined to any surface of the arti.cl The .bat 1 b

Foi ned t otehers sopprainuted wnd vkl wibicie ShecnertiBl (RFFS 985 BFCltneEXBRAFHEF or
attachin ' 110 WajTEalMy) as’
2dhosi ve O RECTitebR SPlBEf HRERLR ithlbreBRl oMol vl ShelloRRATFOIFHES, o
etc. |n omeludidgochfommiy cheiicallyestiffenedomaddified orjopossdihked célheosio fiblese tissied of
the diaper 120. __ _ . is The waste bag 111 is preferably a flexible

recept acl iachuding Rissieo wiaps rand: tistuee Jamisatss; fabsorbentafoasts; oabsorhent spumges; t he
vast e_zsbagsébtlnlablsgrbgtrlte{)glry%xbellgg zliblsgll'i)legt Ige ﬁ’g”&%&'n%ls; or any other known absorbent

material or combinations of matetials.

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



and yet it may be breathable. Further) the waste bag 111 i29edemBEmMZG2 Of
"sufficient strength to withstand typical wearing conditions, such as
sitting. WQO@BEERVBER 2002 WO 00/ 00082 PCT/ US99114637 ' 16 POTAUSME4@7bag
111 may conprise one or nultiple |ayers. In one enbodi nent, the waste bag
- 111 may conprise three layers, preferapl]y one filmand two non-woven

| ayers. The | ayers of the bag material nmay conprise any material,
preferably so that the bag is liquid inpervious. In a preferred enbodi nent
of the present invention a lamnate nay be s fornmed froma non-woven | ayer
and a film Suitable filmmaterials for any of the filmlayers preferably
conpr i seaverageebasip| weight acquisition| zorise arhmayopdraise conmtar mmre dwetsrm; be
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anmor phous, oL &th 5z it loRfink i thd BieilikPlso drthe Blafid o2l ! ng el tab ¢

conponent's conpri si ng es or -polyneric ing natural. fibres

such as cel | UERafiplary\alssdrtient Structotes dor useuatsehe hbswbensymhﬁhegmfeldamﬂ)educh as
fibreglass, rayon, polyest er pol yol efin, acrylic, yam d, aramd,

pol ytset rnaflu@r Batent 4,6 Ha6 T entitl dp"éilgh-rﬁqaéltybb 2t Sémeiwr% lssu@dmﬁUnemanhu gh

et at oot o PROPRtg ol ek oy RREE 4873,402 AHHUCY s abobeBin Kaisfen i,

bl ends whgiel fycRareoft: tsbee&wwfeimt AIBSENIR! 15, 2987, rws PRlchedE$4,799,r and

vapour permeable naterials including mcroporous filns such as thdse
descr i beshtitledv'tHight Rensity pAbsorbentt Mentbeck Having bowernDemgifyt ind: Lowen Basib| e

From ELPVRRIEHATuRRER dones el s Lenff%q’ﬁfa e Mpe 0. 3099 Hahdamts  ze,
Pref o reglggRape Sniied UdGsddbah Core ﬁaﬂrﬁ% A Dl PAS" 6088 (& NReADARS.

truncat ed cone shaped bags and pyram or truncdted pyram aped bags

and f| atDdcenitepdd, 1989; USirRdieNo. 51187533 tentitlad "Abdorbent Steucmuire\Comezining om a
unitary ﬁéece of material or_a nupber of separate pieces of material which

may be’ i ladiidualized, Poliycarboxylic Asid Wirpsshinked, gﬂllpe@e]é‘!lo%@ihmf' ewhisht i ve

Zs peri ] t 0 f, €4 The
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absor bi NBffitihcy A Brofbent Alrtiéles For Iﬂ@&ﬂnﬁ&ﬁ:@ﬂ\b effBiite lidsabd t@yroeﬁgret Alsena Wi de
variety of ~ |liquid-absorbent nmaterials CEMBER 2002 WO 001 00082 17
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article re describ rein p t or bent
core. S%o‘«es?%osﬁxnpicaf “?‘aﬁeé‘agr W\‘ﬁgg uﬁ?‘ﬁ oé‘n\mé‘ﬁ g@ ?ﬁ% Qﬁ#etﬁ%y?\fecal
nmatter 03260, wseemwms\sa%nt Fe&int NiatePfalYF ' A QleolidBSEP FRHEs ¥Ad Absorbéie bag
cavity. The aperture 121 is s preferably surrounded by a flange 112 and may

be proviAgitlésnCantpinitg Sucto Matedals" issuéd tos DesMarpisaet, alobn (ng/embeaw 199%ped

ol ong. Uk PAGRR rﬁb%ﬂ?wspﬁﬁ%' (gL Ebsepers Foren iaBnls ¥rEodhcond

di 1 el | OodyTPRyidd ARE Prieds FOFRIISH; BikeRhaND DR% aﬁc& 7 90s;

perineal, denit or coccygeal” area rer. 10 The I'ange 112

shoul d bmdrrblcﬂa Put. Nmf. 15,625,220 entitledntiA bsvrbentFoamMatariald Foo Aguecusy Flarls'
pl acement of _the flanﬁe 112 to the perianal, or_uro-genjtal area. Typical

mat er i al Made,diromehigh Phaser Emulsiongotlayisg VerxnHigh) Waters Fe-PiloRaties i ¢
oa AR S HRE b2 97: OBl PGB bGE™ o

stretch
by reference.

s The diaper 20 may also comprise a-t least one elastic waist feature 34 that helps to —---
provide improved fit and containment. The elastic waist feature 34 is generally intended
to elastically expand and contract to dynamically fit the wearer's waist. The elastic waist
feature 34 preferably extends at least longitudirially outwardly from at least one waist
edge 62 of the absorbent core 28 and generally forms at least a portion of the end edge 52



The waste bag 111 preferably further conprises a joining oroedeEvBeR a2t
means to ~s secure the device to the wearer. Such neans may conprise any of
the j oi ni ngw@ko@dekRCchment nmeans described herein or any ot hef’f:‘?/ﬂl@ﬁﬁk%
joining or fastening neans known i~ the art such as straps, belts, hook and
- loop fastenters, pins, ties, snaps and/ ?i a body-conpati bl e adhesi ve

applied to the wearer facing portion of *4the waste _bag 111 or the flange.
Any skin-friendly water resistant pressure sensitive adhesive may be used
to Zo attach the device to the perianal or uro-genital area of the wearer,
such as hyd~ocol | oi d adhesi ves and hydrogel adhesives. Particularly

ef fecti ve gedihy&0. rDiEéd%X!%lgid\‘;‘\g)e}é‘é‘re fieh CoRsIALRRASOVAE 18Hape 'iJvf: ChsliOwafst Ul €
the flange to the skin of the arer at the sensitive perianal area, ile
al | owi ng ffeatures| ameipositipngbinrthe fisst ayaidt region 86 amd dne positiaried iartke sezbnddrafst om
crosslinking paolymers with a plastisicer to forma 3-dinmensional matrix. is

The di apefegion 38y Eurther,vilsr the elastie waist fegture 34 enary ok its canstityentademants ysed

inthis a ' Lon, the . agt | y f sensor _or
sensor sy 2’?4 m&?ﬁéﬁ&i %nec%fpréﬁllreerg B g‘ragee?lé}é%éﬁtﬁ ;a‘?@’?e%rrtoo n h?pcﬁii‘%’é ngsh 3‘% 8@’“.“’0 praist
signal s i fleARiireda thidf bdeshistratted AS aHRRIeRSion of ofhRE eRfriehs! oF thE didpet D6, NBRLE.
l.e., inputs, that directly relate or, at a mninum correlate to the

occur r encéheobacksheetrpe; b togsheet2d, or botht the backshées 26 add khe topsheet 24.he wear er,
the article or 2. DECEMBER 2002 WO 00/00082 |8 PCTI US99114637,
conponent or c&ﬁﬁoﬁéﬁf"s "f"l'r%rga?“.re Iﬁ_"bé‘&yi $€" %‘Eﬁ%‘r’tggn'&yar%%'ﬂg% °?o‘z‘gﬁ’§“br
mor € Specbghﬁ%drﬁd?%&*ssi{xﬁg&iggleﬂhﬁé delcrival it ©.4. /. 1954 95 56 oXiefit et al,

proactive sensor sent rnvention in order td predict an I npending

event i nclondday 7111988; &J.8.Rat) Noi 4,210,189 issidd toUcksh oprDeeiiber 17098BUS. Pat.  { )
vibration, contraction, tension, _ | ow, noi sture, s tenperature

( bl oodf : S
enzymes, B Sel s k092 issueddn ivellion Septembes 95 1 99% and 1L S oRat: Nee 8,221 2dd dssuedte or

ot oper 1 ol Het Bl FRoR, Bos. o8el Hufie oERE VRAERa6Bh Bl waissp,
may be cheght@rl sudies hbéeCddscribddem UIS: Pat. Nd) &,009,3 646k SuedAo TEBErEah ofi TOSOT

may respond to chem cal and/or biochem cal inputs such as enzynes typically

present i RShbM1 gndiHsS. dPat. NoH4,8160Q55, issneditel Foreraan o Masels 281 £98%nAllmf the

bi ol ogi cal , i nputs,.such as bacteria, blo or ,any.ot her conponents of bodily
wast es su@ho mf'ét&(?é’se?‘?f%eﬁ“ée,s 5 'W@é@?&)&"&“ tﬁ')éﬁ“ﬁ?'ﬁ’? of chenical or

bi ochqgn cal Ser’[’lﬁ&ﬁaﬂe?@ng?és‘ysﬂké SRV D feldteningPdysdichP 46, fTHeBiste S#Etf%xlicm

cells, seals, etc. that ol ve or rupture 1N response to a speci
chemi cal , poiferabbynimaiitains the Girsigwaiat régigu6oand: theaserpad iwaist odgiors 38fin an

chem cal, bi ochem cal_  or biological ipputs. A pechanical sensar may SO ~
s T espond OV FRARESORAERION 4o a5 1p Brawidedate ensigns 2oy be chFumiereRte.nf the
sensor is I N 'gnayggen s\ i or
to def ecatdliaal npgpgwtsﬁémgrﬁeessgrgzgugﬁ\égé own on t{:gaagﬁ"#%\%ggt%gpmf rgit%r}b
portion otompeiscseapo rtabsrandion hoolk ahd deoys dastenigg abaponeants, uaithoughemsoother a |

portion of the sensor that is broken or separated under a pre-defined 1)
appl i 8 pkedwnfestening means are ggnerally aenepighle. SYome examplaty fasteningssystems are 2o

enpaci t andelosBF 1800, Pbaet Jf fas, 67 nE T TR8E diabienid SYSLAT 16, piippaie "oe
i ncl ude apigRGOrisdutd 18! Bkl oRONBV&hbare19,NPI4; SUS) Biterit B 14,667 B7 5 leafitled
el ectrical circuit; a sensor in which an input such as pressure, tension or

heat cl os&AbsorbenteArtidle’aisswetntoatlirotsu ealplont May £ 1987;tU.Sa Patemtod, 846,815
sensor that .generates a signal via pressure |nduced by the wearer ,or a part
of 2s the® rDisposgble Diapsn, %Anémpﬁ%?ﬁ@svm Jevices dRsisH o SCHAPLN t he

o wniten dhy ERAZEPPOEE Kifepl AU B0 GglEE - PledoBaty Bl AR Itiot UL
sensor t hfhsteRGPoyich"qassaed td Nedtegdrd 67 JanuahP 16,1 199000%, Patend 4,946,527 énlited
subcut aneous nuscl es) of the wearer through a contact such as a skin

cont act s&Pressure-SenditiverAidhesivesBasteney AmidsMethed usfadaking Saime!'t issuedrtgBattrell

t enper at ur e. 12 DECEMBER 2002 WO 001 00082 19
P 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,




PCT/ US99114637 Optionally, the sensor may be a bi osensor aspkdwerizbozt he
art (e.g., an enzyne sensor, organella sensor, tissue sensor, m croorgani sm
sensor, or hem cal sensor). The sensor nmay be adapte

pr ot ei ns, sﬁ%ﬁ@?ﬁ&%ile conponents, etc. such as descri bed ingfﬁgﬁgg%?git

- No. 4,636,474 entitled "Toil et Apparat 5," issued to Kenji QOgura et al. on
s January 13, 1987. Biosensors may cong i se bio-recognition systens,
typically enzymes or binding proteins such as anti bodies inmobilized onto

t he surface of physico-chem cal transducers. The bi osensors may detect
conponents of bodily wastes, such as‘ammoni a and phenol (e.g., via

bi 0sensor §930 MkeifEitEfine SYsréR ntdlyaddo'ROEES a mafiP fstiHolding tHedrtici®in &)@@E)sgail a may
be detected via biosensors enploying anti bodi es rai sed agai nst tha

bact eri al configetation ras &iselopadaity b8z Pate Nob. e£96HI4Q; isshied toreRolsetsors etl al.oonlet ect

phenols (e.g, in urine or feces) include. tyrosinas ased, el ect rodes _or
pol yphenoﬁc@k?rdaéelgﬁ‘%y by oF thesg RAIEUS d§ i‘B‘éHP‘i"'ﬁtea. g‘?'e‘lﬂaplérfﬁfq'iﬁ‘.ce& #6, 820
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El ect rsodefohfira pdne This@lIgasitke iclasbe used sssaipali-on typet diapey, fichfas a Tuainigg et

al. on is February 25, 1992, respectively. Further, a sensor of the present
i nventi orPamky al so be reversible or irreversible. A dissolving filmor

le i I i i bl | e. I i_cal
Chat rece; ves Dhedmpre 3D Bibyalsh Somintish siiecr el 20,1 The sidt el g6 milpSe"* "
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i npendi ng event or tect a paranmeter that directly relates, or at a

m ni mum caonferimbbsfittingtthe diaperi20 torthe wearenand systaining ghie ¥ie throughout thedindeng
event that_ may be detegted or, predicted b roactive sensor, 60 of. the
o el | QRBRH Al s Wt fesriiberaad has g loadeef MG oxutisteS Bncn theidasicived
rash, skifyd Lid i r , j ’ NThd ks

ol cal Pl AR lhel RE o B s 2610 L EpeR afd coftfack The plIE BRIt 30
j aundi ce)may aléb tpecWide fioké effentivg applidatibe ofl thet dibper Actmeause @wen ifl the diaperer
parasite, a potential chronic skin condition or jrritatjon, etc._ A

par amet erPulisaane elastieized side panel 30farthar than the pther during sppliGaign, the diapsaROsuch
as one or. fips e cofs. [ he ial inputs listed above, that correlates with
t he occurrencsglf%fhlisﬁed‘g@%ﬁpéa\ﬁthi n the frame of reference of the system
(i.e.1s a si gnalWhileuhe diagey 20nef HRSpresefit irviefitiove preferably The the Gidd patelss8@Ssor
60 may, 12 DECEMBER 2002 WO 00/ 00082 20 PCT/ US99/ 14637 for exanpl e

predi ct tdispased in theiseeondiwaistdegion 38, the diapen 2hmay be provadeswith side panals g0 | v

waste - or. may,det.ec ignal s .th na e L0t LRrdtation.
Proactiv e&lg%%g% S &Igoh{si "%ﬁ%éﬁl% Igé orrréé bﬁé‘a@%&zmﬁgﬁ%t 5“[@ ‘?ne rgé At 4 idrlfp%ttcg 8? n
order to Ra8cieglon?$8.c TRE sideine B3V Ih{ be IchfistRic¥Cin a4y SablelcohfighfaiionRni t or
the external anal sphincter nuscle for a contraction or s relaxation in the

anal sphikxamples bfidiapers owitte elasticizedatideapanelst ark alisslosed dn &81.S.uPdtens 4,857,067,
separation of 'the buttocks, resgure change in t abdaonen as

concetht r UG, i$nosable &‘W?Hg""éﬁ SB‘W"’H% 'ﬁé‘?e& t8h§88$’, etﬁ. %?‘“g}'ﬂep’

| ndi cat | ogehal. sIBkGE 4% 1 OisidNoCSciffaffa] et GLAGE R1dy"S, WEHIOSN Fedhe AN
event such ad a defecatfon, a urination or a dischargé of bodily wastes.

Al t er nat i 4,938,75Riseetot VateGompel) et f0owjuly Be 19905 tkenherein\befdre oefereayed Bt ct
signals io that precede skin irritation. For exanple e sensor may _det ect

P le, th
resi dual Pascho. 8451982 issued to Buell i9a Septamber 9, IRP2; and U.S. Pae Ng. SR2)d4
residue left .on g he wearer, Ln t ani il ed.di aper hat :
may, aver‘sﬂ. OE?‘EEIO"'{@ er%f’t@Pé'dug(ilﬁ?e%e?t@h@fﬁgﬁﬁitﬁﬁ‘ap‘ﬁp’ g'hal) 0}‘ .
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or decreas€é I n I npedance of skin, a specific mcroorganism fecal enzynes,
ere. may Pdtemt Bpplications Serialo Nu. e08/215,471t entitled “Adisorbent iArtitleo With Mibki-

proactive sensor 60 may be disposed in and/or oger_ati vely caonnected to any
Directional Extensible Side Panels" filed August 20, 1997 in the nanies of Robles, et al.;

each of which is incorporated herein by reference.



~portion of a disposable article that will be exposed to t{»pECERBER 2d0at t he
sensor is designed to detect. For the purposes of the present invention,
the term "ap@lh@bioge! Y connected” refers to a means of comuNipeaiiYR1sdsh
that the proactive sensor 60 may signal sone Zo portion of the article 20
- when the proactive sensor 60 detects ag i nput. The proactive "-' sensor 60
may be separate from and operatively c Anected to anot her portion of the
proactive sensor 60, another sensor 60, an actuator .70, a controller 80 or
sone ot her portion or conponent of the article 20. "Operatively connected"
may, for exanple, include a neans of communication such as an electrical
connection Vi amR GARFU piéferdblpefurthe©inclRIED g cuff 32 Whieh Pdvile fmpiaeal
such as radi o--~. equenoy, infrared or another transmtted frequency
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transmt a qd<0 e { ] dto
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function ARfcies 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",
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ener gy to kinetic energy or by releasing or delivering a stored material. A
"responsi vawd umadogpn” i s def ned for the purposes of the prepervussanasstt i on
as a function performed upon the bodily waste, the wearer, the article, or

*a conponent or conponents thereof, ? signal to the wearer or the

caret aker. A conponent of bodily s vvas % may i nclude, for exanple,

noi sture, electrolytes, enzynes, volatile gases, bacteria, blood, etc. A

conponent of the wearer may al so include skin, genitalia, the anus, the

external anal sphincter nuscle, etc. A conponent of the article may al so

include |sgGed b Feeldd Yn Februgryos, A9HET WURISP&eMas 62840, ehGiad "Dipbaiblerent
conponents, side panels, ears, a ChaSSIS an absor bent core, an acquisition

corrponenDlam:rS"asteed tOQPbitth@rlrpntN@mtber (SnQPQUoHndaU SoPatsndSédgééﬁ eptitded

Pot ent i a|,...ener. d as anr cal , electri,c

her nal - HERGHON i orshres diotr Bipposble; ABORERR: forCelSs, Amdc Bispafatie rperteat | ne
capaci ty Alrficlg9 HaRHy ShcH Prib&kibh rﬂg@%&%s“?%ﬁéd’ fo FHERMhE A ai"%ndﬁé&glbg?%above
~ (e.g., expansion-of a conpressed device, rotation of a twi'sted device, a
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those described above with respect to the backsheet and monolithic breathable materials
such as HYTREL™ available from DuPont and Pebax™ available from ELF Atochem,

France,
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20 The waste bag 111 may have any shape or size. Preferred shapes include flat
circular type bags, cone shaped bags, truncated cone shaped bags and pyramidal or
truncated pyramidal shaped bags and flat T shaped bags. Further, the waste bag 111 may
be provided from a unitary piece of material or a number of separate pieces of material
which may be identical or different and which may be sealed at their respective

25 peripheries.

The waste bag 111 may also contain absorbent material. The absorbent material
may comprise any absorbent material which is capable of absorbing and retaining liquids.

The absorbent material may comprise a wide variety of-liquid-absorbent materials



Al ternatively, the sensor and/or actuator nmay conprise a abosesMsERI0EM
|iquid transport nmenber. A "closed systemliquid transport nenber" or
"transport WENi®&0082 s conprises a liquid filled nenber havi nPCAYWSIMI4B37 por t
and outlet port, which upon receipt of even a little anount of liquid at

- the inlet port practically inmrediately kel eases liquid at the outlet port.
The liquid released fromthe outlet port nay serve as an input signal to a
sensor. For exanple, the liquid may be water, which is rel eased when the
transport nenber inbibes urine at an inlet port, which acts to dissolve a
seal to rel ease stored 12 DECEMBER 2002 WO 001 00082 25 PC'TNS99/ 14f 37
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adhesives and hydrogel adhesives. Particularly effective adhesives in providing the

desired adhesive properties 0 secure the flange to the skin of the wearer at the sensitive
perianal area, while allowing for relatively painless application and removal, are formed
' from crosslinking polymers with a plastisicer to form a 3-dimensional maﬁix.

25 The diaper 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
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and/ or geonetry at
capacitance or inductance varies in the presence of the input to which the sensor responds

(c.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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exanpl e, 20 the actuator 70 may be located in the front waist region 36,
the rear wai st region 38 or the crotch region 37 of article 20, and may be
integral with, disposed adjacent to or joined to a conponent of the chassis
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The actuator 70 I1's the conbination of the conpressed foam and the | oss of
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conpressed foam t Zp In this exanple, the controller 80 acts as a one-tine
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integral wth the actuator conponent, or a separate conponent of the
syst em 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,



is The controller 80 may be disposed in and/or operativeli DEGEMBER 82t 0 any
portion of a disposable article that vrrill allow the controller 80 to ‘
recei ve a sw@mloodgeom t he sensor 60 and to provide a signal tecit/bssaessrat or
70. In article 20, .for:exani~le, the controller 80 may be | ocated in the
front waist regiorf 36, the rear wai st gion 38 or the crotch region 37 of
article 20, and nmay be-integral with, disposed adjacent to or joined to the
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and determi pe the . threshold | evel] of input that t .be met Zo before the
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conponent s thereof when the sepnsor 60 detecgts t a appropriate triggering
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perform a"responsiv € ‘proactive sensor etects” an
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sensor 60 may be separate from and operatively.connected to another portion of the

proactive sensor 60, anothér sensor 60, an actuator 70, a controller 80 or some other

portion or component' of the article 20. “Operatively connected” may, for example,

include a means of communication such as an electrical connection via a conductive wire

25 or member, via a transmitted signal such as radio—frequency, infrared or another

transmitted frequency communication. Alternatively, the sensor 60 may be operatively
connected viaa mecﬁanical 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 méion 36, the rear waist region 38 or the crotch region 37 of article 20, ami may be
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has at | eapatity toi do norkr el & ipeefotinga aespohsise efemtamsas riesdribet r abosiet {(eqm,
region. While not_ wishing to be Iimted ticular nethod of

descri bi $¥papsion e compesyeddayife, sefatien et%ﬁteci device,a el tbetjnmfﬁaa itof
det t f
ot o1 DU NOREL Bull Fith i of B BR AR Lo vl Bugmmen

present ofpKdte.pn, the slope of the output curve at the |nflect|on p0| nt is
conpared wth_the relative slope of a line between the first and |ast

poi nts of theTriggering ithencreatiom of qcéhreeﬂawpmseonat SyeHresto SAPIHES avagtearfw of an
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input - (x or 1) on the output or response (R(1)). For purposes of the
present feseewith@afecesmodifying iagentnor egatmg the skinfwitieal skin qanecotegmmprb domeen

the rel at at ~rd R th o)
dori ot | SRR 'Venlg?%rr%p ivg Fingfignt Praitiendtih T uaste dior e yysapd Adustine

der | vat 105, VRS € equﬁéfémzer?"tﬂﬁwﬁi%ﬁ%ﬁbmf%éé%“% 3045 (-

001 00082bending modulus, geometry, etc.) are examples of responsive functions, which may be

performed on the article. Signaling a caretaker and/or the wearer that an event is about to
occur is aleo considered a responsive function for the purposes of the present invention.

25 An actuator of a disposable article may, for example, release or deliver a deodorant,
- enzyme inhibitor, skin care composition or pH control agent; capture, wipe, cover, trap,
immobilize, seal, pump, or store bodily waste; or trigger the release or creation of a
structure or element designed to perform one or more of these functions or any other

responsive function upon the waste, wearer, article, or a component thereof.
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- 0. alz | Wol00/00882 conparison of the slope of the output fuPCTUsSn9/t63t he
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eRr) io- 1 - kdl I I=lo ( dIT) In g Is equation dRIdl at the inflection
point is the first derivative of the output function at 'that point. The
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first, |I,, and Last, 1Z, points of the transition region, i.e., 1Z - 11,
and t he t er m DAR&ctuatot @ of the présenpimventionimay reiqasapetenfialtdnergyutopetfofmmet i on

between the first and,last points of the transition region, i.e., R(h) -
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00/ 00082 34 PCTIUS99114637 As shown in Figure SB, the relative degree of

st eepnesdneshapical ¢hemical emtbetmeal kimgfictnaergyprAn aptiator oby disposableranticle, fig(s) =
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i ncl ude . . .

in the form of unreacted reagents, and materials capable of performing physical or

20 chemical functions (e.g., absorbents, emollients, pH buffers, enzyme inhibitors, feces
modification agents; compressed gases, etc.).

Alternatively, an actiator 70 of the present invention may comprise a quantity of a
stored material that has the capacity to perform or activate a responsive 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 deiiver the material continuously. The actuator 70 may, for

example, include stored lotion, skin care compositions, feces modification agents, enzyme



a single threshold | evel at which the responsive system nwypgcEmeaseocall of
its stored energy to performa specific responsive function or may include
mul tipl e t hwasondoas2 evel s at which the system may rel ease a pPETUS®/YE3d ed
portion of its stored energy to performonce or nore specific responsive

- functions at each of the threshold | ev . I'n an enbodinent i s having a

single threshold |l evel, for exanple, the responsive system may rel ease all
of its stored energy to performthe entire responsive function when that
threshold level is net. In such a single threshold enbodinent, la this
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0.1 to alessentidliOinompressiblerfittid.y The kerms'teissamkiatly completejurefers tosthie situdtion; ange
of about 10 to about 100 Hz, nore preferably. in. the range of, ~ o apout 20
to about utfigi¢at ¥oidvolyme aé theclnngr yegion tlﬁgillegn\ggh ¢ liguid: sush tﬁfc} @bout

dur at§ on cabiebTRBHIRM Berhieblialft dpdBEl pdhi U teRsbBlilfed? £1°F0) ot s
ns ang nore p%&%ﬁt}bgiph@ofﬂe&mﬂ&ta{mﬁkpu&m riSe frfateMaUvhidh BRe petiiedbé t ai N

enbodi nents where the I npul se conprises a multiplicity of pulses, the
entire sdorthé trandpoetdiquid, bupnotsfor thecambipntrgag (like eirhonhertheyi are wefted with the

transport liquid. Often, such materials are described as membranes, which are defined as

regions that are permeable for liquid, gas or a suspension of particles in a liquid or gas.
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sensor 60 may detect sphincter nmuscle electrical activityy,gadMgRR 2643t uat or
(0 may capture or store feces. A block diagramof an exenplary open |oop

responsi ve aving a sensor 60 i o and an actuator 70
Fi gure 6A. \igﬁé@&pdl agram of an alternative open |oop respo éf’@g&\,@g

* including a sensor 60, an actuator 70 and a controller 80 is shown in

Figure 6C. A block diagram of an exenpRary cl osed | oop responsive system
havi ng a sensor 60 and an actuator 70 is shown in Figure 6B. A bl ock

di agram of an alternative closed | oop responsive systemincluding a sensor
60, an actuator 70 and a controller 80 is is shown in Figure 6D. O her
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fibers. If the electrodes nmeasure the electrical activity 9heceMEeRYBoPf
nmuscle fibers, the is total potential change involves a greater m xture, of
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that signals rectal filling is preferably at |east about # dEcemser bom2basal
external anal . sphincter nuscle activity, but may be at |east about 3
times the hasadoosgd i vity, at |east so about 5.times the basapcpeidomiubdy OF
nore. In other preferred enbodi nents, the sensor detects sharp decreases
- in, or the absence of, the electrical ﬁtivity of the external anal
sphincter. These decreases occur when e external anal sphincter rel axes
to open the rectal neck just prior to, or during, defecation. Generally,
the electrical activity of the external anal sphincter nuscle wll as drop
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in the art thgb vari ther changes a nodi fi.cati ons c&n be made ,wi t hout
depar ¥i ndefrs the ¢antro 1"’r‘?l owthegciator dp re gse.mrgﬂtepsqutmp AER a reSPOUH¥R d be
appar ent al | conbi nati ons of such zs enbodi netits~and features are
possi bl e ‘and can result in preferred executions of the -~ invention. p

Therefore, thea#pppamktpe sysrnisisalefined fartie puippseputthivdpplivutih s wageen and
nodi fications that are within the scope of this invention:  Also, although

the presdhat ineludesta samsors6Q andian agtuster JAdthalcants umﬁqsrhoddyuwgstmﬂzerwm@pect
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applied he“perianhal “or perineal regions of

t he wear effec@rth®reldase bhs!oaﬁwnbﬁgejt orahe edlease O dplieap o€ srednmaterial to petfomee of
a di sposabl e diaper, in a_pull-on diaper, a diaper insert, a sanitar

napki n, @ teapensive fRnetion. ¢ It H@rmmqu SANSPII6A detectsoarc impendingeeveph @led
clainms all such gchan nd s icatio are within the,sco

Chi's T nv AR eec BN melaRiseRr 300 SRSTeyoBy detétting o Whbe Signtl Brok 18 Be o e
fitted t r {rggb*

sensor ope j IV%| y conne?ﬁhg(}g?('(.)’glésﬂajl'ln na‘rﬁtél |e§“§agisd S soe?::%%n‘sgweaddapt ed to

detect an input that correlates to an inpending elimination of bodily
waste; and (ii) an actuator operatively connected to said sensor, said
actuator being adapted to performa responsive function when said sensor
detects said input. 2. The disposable article of claim1, wherein said
elimnation of bodily waste is a




def ecation. 3. The disposable article of claim1, wherei mymcdmeEr rdopat i on
Ls a urination. 4. The disposable article of claim1, wherein said
elimnation_is a discharge of nenses. 5. The disposable article of claiml1,
wherein sai 9082 s one or nore of the group sel ected fromPETARIAE3T,
" pressure, a gas concentration, a npoisture, an enzyne a tenperature, a
notion, and a separation of buttocks. @0 The di sposable article of claiml,
wherein said sensor detects changes in electrical activity of sphincter
nmuscles. 7. The disposable article of claim®6, wherein said sphincter
muscl es i nclude an external anal sphincter. 8. The disposable article of

claim6, wherein said sensor conprises at |least two gctive el ectrodes and
at | east €YRB PBfQ Signak thy é@FSB’Gé.OfQ‘?‘CW’é“‘di@Sﬁ‘?a‘&!@“&ﬁ“ﬁi eyeat.of s Alaws

further i Si . : b hat ' o en
sai d ‘sendapubRloRbrRIAE HE Wifett 45 wAREEhERxRnl REANIGH R il Hhadty
wher ei N sgti habapies sbutewhidh G§ av4ildble at, o Gustibefode, thd Indiérdt\daiRed d/o# fint he
caretaker. 11. The disposable article of claim9, wherein said responsive

f unct i on which the ayticle may priovidedbe earegiver orthewedrenthe appestunityitepeepate torahm 9,
wh [ id t yat t enti.al [t f '
s boriei et it gances KeamalRS it Bie Sty Pt 15 HeroBr® ot B B dosser - om

the grou %ﬂodﬁ%ﬁ%’%&b#éﬁ%&&uﬁ&%%%ﬁﬁ aﬁ B&idhon e gﬂ&é}'th@%&ﬂb’ orthd- The

di sposable artic ] erein sald responsiv unction 1s one or
mor e sel emivirdnineantotpiepape forph©bcauneatd oftheicvent dr prolvidem signad ad theg-asdgiver
creating a foanming systemand signaling a caregjver. 1l4. The di sposabl e
articl e dhatihgiimpendipg eventis abput ©-oecyF. Hog emleigr hd an\impendiegdefeqationor 15

card ar g3 iRl e dep0R0PH e SEGRR] bl SPAREEFRGSIAET ()

part @f ahéeystenlissptefetdbly tiggele (b.StheTesohsied $9stb@nis ativatedrbpla dpmilm 1,
wherein said input is a pressure. 18. The di sposabl e absorbent article of
cl ai m 1, relatecbtorthe mflexivemontractiamofeordhe relaxation pfthg|analisphinrtes. Jihe mosutsre
article Or];m)? ltﬁénr%elrfgn%rttx%%{cﬁ%%%%%s qgeaﬁngr %e\i'vga%t’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
15 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 sighals. Alternatively, one sensor and/or signal may trigger multiple ;-

20  actuators.
A responsive system may respond in either a “continuous” or a “discontinuous”
manner. As used in this application, a “continuous responsive syétem” 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 aré required to effect
25 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
pfaded in dn absorbent core of an article, for example, provides a continuous response in
which the output is quantitatively dependent upon the quantity of the input, ie., as

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

4



20. The di,sposable article of claim19, wherein said recehystceMBeERBSRQr al
with said article. 12 DECEMBER 2002 47 21. The di sposable article of
claim 19, Wags&i aid receiver is separate fromsaid articl §corAfk

di sposabl e artfd(/: %ﬁof claim19 further conprising a transmtter. 3?”@%
di sposabl e article of claim22) wherein said transmtter conprises an
infrared telenetry transmtter. 24. The3ldi sposable article of claiml,
wherein said input is one or nore of the group selected froman el ectrical
activity, a biological activity and a chem cal activity. 25. A disposable
absorbent article conprising: (a) a topsheet; (b) a liquid inperneable

backsheet ' - i : j f i d
backahoot “TON(Y k BElfitict Bl Wi HRER HRHUR: APRABIYIAELORRL Y Susuaf
absor bent Acswiehidhe s elierbiealreacticiaischnbties eahpland asgys@nbhokisd ecbontidiais{ d) a

sensor joined to said article, said sensor being adggt ed to detect an input
t hat cor ri€SRANSe tp dngrgasing cpytg v dhe reaglion g excespds ap| € fysevamnle, theticl e

¢ ol ai 5 : g . " LLmination.of bodi Ly..
vaste. 2ramoulg el pbPRELA £ S iohBoRE L pEPEHA Pon P o na
anal  sphi Reded 16 WP ahidun® ‘of (A) availlaBleSint the CsysteRE NVt SRMFS | 0fSh ofiRiRRST €d
to said article, said sensor adapted to be attached to the external anal

sphi nct erresportsive systamein which dntinflatablg spdcerinflatealto prayidel asvaith aolunwe toestaree t o
an inpending e]imnation of bodily waste; ,and (b) .an actuator operatively
connect edlFes ¥iaiiste m?tHsf?lemg@{ feaction &@awefﬁ@le SPelr 2HUHRG, Conlags Afas e
function ' ngaQr 0 Lkl ' Iy ' ...hogl. |
wste, 26 UfinE HlleRAUNR, & SbifihoStdonlive Joued % URABE O el Salek, o

at | east Paténtr Bo. 5330,450 RnGHABEDIsNRbl4 SABaeberd Antitle Havingd Al daflatasies,
said first el ectrode conprising a reference el ectrode and said second

el ect ModeSpasapr iistuad tacEame De| lavonoetedl. o Byl 118944 | Hnother examplevefan

| ectrical. pickup. 29..The di ' . cl.ai 7 ' id
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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.

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

ciilantity 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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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 | ( ARq)
10 — | = k
d 1=, (4aL)
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 R, is the

15 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

20 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

25 control system having a series of an integer nunibef, 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). JSee,ﬂ e.g., .liobert H. Perry & Don Green,

Perry’s Chemical _E‘t_lgg' it eers’ Handbook, Sixth Ed., Chap. 22 (McGraw Hill, Inc. 1984).
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.more preferred, and n being greater than or equal to about 100 being the most preferred. C)

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

15 having a single threshold level, for example, the responsive system may release all of its
s;tored 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 { )

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 responsive 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 multiple

25 threshold levels at which when each thresholc{ lével 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 embodnment when each threshold level is met, a portion of the entire
responsive function may be perfonncd and/or different independent responsive functions

may be performed in response to different threshold levels being met. For example, a

—
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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 _sys'tem 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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performed when the output condition reaches a threshold level, or may be performed only
when the output condition and one or more other condi'tions' 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 C)
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 60 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 musclés, 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 spM@r 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 sphinctér 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

5  the maximum strength of the clectrical'ir-npulse 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 - dbout 0.1 second to about 15 seconds with an interval between pulse trains of betweeén
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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expression of the anorectal reflex.

5 The feedback control loop may be “non-modulating” or “modulating.” In a “non-
modulating” feedback control loop responsive system the responsive system acts as a one-
time switch in which the actuator performs a responsive function on the input when the
threshold level of the output condition is met. For example, the sensor 60 may detect a
specific microorganism, and the actuator 70 may- signal the caretaker of a potential

10 incipient infection. In this example, the actuator 70 acts upon the input detected by the
sensor 60. If the sensor 60 detects electrical signals in the external anal sphincter of the
wearer to predict an imminent defecation and the actuator 70 releases a compressed foam
material to create a shaped void of sufficient volume to contain feces, however, the
actuator 70 acts upon something other than the input detected by the sensor 60, i.e., acts

15 - upon the feces instead of the electrical activity in the sphincter muscles and is therefore
not a feedback control loop. A “modulating” feedback control loop, however, includes a
sensor 60, an actuator 70 and a controller 80. In a modulating feedback control loop, the
output condition is monitored constantly or repeatedly, and the controller 80 directs the
actuator to perform a responsive function on the input in order to maintain the output

20 condition at a desired set point or within a desired range. A modulating responsive
system may constantly or repeatedly measure sphincter muscle electrical activity and send
a signal to the sphincter muscles to keep the anal sphincter closed for a desired period of
time to provide a feedback control loop responsive system.
An “open loop” system, however, is a system that responds to the input to perform
25 a responsive function without using feedback, i.e., the output has no effect upon the
sensed input entering the system. An open loop system may include a responsive system
that has a single device that performs the functions of both the sensor 60 and the actuator
70 or may have distinct sensor 60 and actuator 70 components in which the actuator acts

upon something other than the input. A super absorbent polymer placed in an absorbent
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sensor 60 that detects bodily waste or a component of that bodily waste, and an actuator

5 70 that performs a responsive function in a continuous or a discontinuous manner on
something other than the input detected by the sensor 60. As above, for example, the
sensor 60 may detect sphincter muscle electrical activity, and the actuator 70 may capture
or store feces.

A block diagram of an exemplary open loop responsive system having a sensor 60

10 and an actuator 70 is shown in Figure 6A. A block diagram of an alternative open loop
responsive system including a sensor 60, an actuator 70 and a controller 80 is shown in
Figure 6C. A block diagram of an exemplary closed loop responsive system having a
sensor 60 and an actuator 70 is shown in Figure 6B. A block diagram of an alternative
closed loop responsive system including a sensor 60, an actuator 70 and a controller 80 is

15 shown in Figure 6D.

Other responsive systems are described in United States Patent Application

Numbers 09/106,424 entitled “Disposable Article Having A Discontinuous Responsive

System” filed on June 29, 1998 (P&G Case Number 7197); 09/107,563 entitled

“Disposable Article Having A Responsive System Including A Feedback Control Loop”

20 filed on June 29, 1998 (P&G Case Number 7198); and 09/106,225 entitled “Disposable

Article Having A Responsive System Including A Mechanical Actuator” filed on June 29,
1998 (P&G Case Number 7199), each of which is incorporated herein by reference.

An example of a diaper 20 of the present invention including a proactive sensor is

shown in Figure 1. In this embodiment, a skin contact sensor system comprises an

25 electrical sensor 60 that includes three electrodes 64, 65 and 66. An electrical sensor 60

of the present invention may include two or more electrodes. In one embodiment,

electrodes 64 and 65 may be active and electrode 66 may be a reference electrode. This

allows for a bimodal electrical pickup. The skin contact sensor system may be releasably

secured to the skin of the wearer in order to receive electrical signals from a muscle or
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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

5 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 uV/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.c., 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 electrodes 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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electrodermal activity, and environmental artifacts such as 60 Hz from electronic

equipment or radio frequency interference. When bimodal electrodes are used in

s 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 exampie, 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 ap];ropriate 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-
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, 3SG3-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 ‘av'ail‘able 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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via the electrical activity of the external anal sphincter muscles, the proactive sensor 60

s may respond to a signal related to either the reflexive contraction of or the relaxation of
the external anal sphincter. Certain preferred embodiments of the present invention detect
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 ;eﬂex 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 sphinctgr 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 5.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 extemal 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 nnmedlately 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 %.

T
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- 109& () aartbphitcrér>aevifX Yindersl Gariddd %bhditions (e.g., basal state and stimulated
10 & égnd%?o&?(mkféug l%)g(yﬁl fL g(rzph%:ga% o:{eilrc%exgt)aufn 1(%3@:'&5:23 Activity of Anal
s Sphincter v. Time) of a sharp increase in the external anal sphincter electrical activity
related to the extension of the rectum (i.e., for a normal adult) that is useful as a signal of
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
electrical activity of the sphincter muscle related to the anorectal reflex (b). Figure 10b is
o 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
clectrical 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 of 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 electrical 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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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 concéntration, 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



| T~~vdEbC 10 & 109B& ()-F +109B& ()-*$109B& () -
SH#" 109B& ()-! $109B& () - " 109B& () - HVWKYexnbC 10@L0%H& () -

10B 10B 10B

Y4" 109B& ()-:2$109B& ()- 30"109B& ()- ,/"109B& ()- ehy& aBnbC 10F
"109%4& () -yMBlO%: () -F 12 DECEMBER 2002
CO"10%H& () - 9%10%H& () -! T F910%HH& () - &10%H&' () -i__aBnbC 103#" 10%4& () -!,
$109HH&' () - 3" 10%4& () - 3@ 10%4&' () - F'4g0%&' () - @10%4& () - SudBnbC

10! 4Y94.094HHE () - &3$109%44& () -

31 1- 10%4& () -3/ " 10%4& () - 3S, " 10%4& () - *$10%4& ()-stuv3?~\: 10! S3 $10% U
U& () - ! $e gdreedidel’ () - 10% U& ()-!P!10% U U& ()- 10H 10H 10H S8"10%4& () -

?Fcu*Wwoe~\: 10" 10%

& ()-"16" 10%CC& ()-"!1' 10%U>U& ()-"!,"' 1099U9U& ()-"!11'10% Y Y& ()-"!S3
$10%JU8: (1) Thierdispesable aticieof clajm 09@Bare(n) saidliesporsh@fdlon)s a sighel to 10 U

the wearer.

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
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