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renovable liner to flush feces away in a toilet while the outer part is
di sposed of in a landfill. Anmong the problens with this type of diaper is
whi ch S then cont ani nat es FLESHABUE DIARRAND METHQRt i on is al so a probl em
in view of the | arge nunber of diapers being disposed of by the general
pat ent no. 4,578, 77CROSHREFERENCETQIRELATED iARILIGATIQNSsabl e i nner part
and a reusable outer part.

|nvent| on relates in general to diapers for use with infants or incontinent
t he problens of environmental contam nation and health risks that comonly
di aper deﬁm w\
with the e and burdensone probl em of disposing of soi I“m
- Gsborn whi ch provides a bi odegradabl e outer part to absorb urine and a
“that urine acts a solvent for fecesE)Lcarryl ng bacteria to the outer part,
popul ati on. These sane problens arise fromthe diaper disclosed in U S

(_ } This is a continuation-in-part of application serial no. 08/795,232 filed
February 10, 1997, which in turn is a continuation-in-part of application
5 serial no. 08/182,807 filed January 14, 1994.

BACKGROUND OF THE INVENTION
1. Field of the Invention
This invention relates in general to diapers for use with infants or
incontinent adults. More particularly, the invention relates to a diaper in
10 which the soiled components can be conveniently flushed in a toilet to

obviate the problems of environmental contamination and health risks that
commonly arise from disposable diapers.

2. Description of the Prior Art
Various diaper designs have been provided in the prior art in an effort to
15 deal with the objectionable and burdensome problem of disposing of soiled

diapers.

Among the prior art diapers is that disclosed in U.S. patent no. 4,964,857



10 Anong the patents disclosing diapers having di sposable conp 2 gﬁ V\ﬂm?h
are bi odegradable are U. S. patent 5,037,410 to Zimerman) U. S (q; t J
5,190,533 to Blackburn, U S. patent 5,108,385 to Snyder, U S. patent
5,207,664 to Blanco, U S. patent 5,185,009 to Sitnamand U.S. patent

5,026, 363 tWORYS2 15 U S. patents 4,338,371 to Dawn and YETeE38HE t o
Meyer di scl ose di sposabl e di apers whi cI‘Q I ncl ude gel materials for absorbing
urine. U S. patent 3,665,923 to Chanpai gne discloses a flushable sanitary
napki n whi ch do Sishbegabitie provuzs hipdegrddable mutenpzetts alfsovimtdne aMiny of the
prior art diapers_ a

h 20 f
cont ai ner, whiciF Mot a%é%wgrtgfﬂ.lrsgcjﬁé%%%gﬁylfri%{toﬁ%lt%a@i)e/&ereggr ?’rﬁddﬁdrgdgfg as

wel | as si gni fdisygdedastat pAkhORR| Afead tHe prioBlesnd wlttsaﬂs tyeyoiliapais. | n
addition, the diapers are yltipately dis ed. of andfills, which can
| ead to cont arﬁ’?féﬁ‘ﬂﬁﬁ°§fa §<H\§ef§3ﬂr| fecss. ‘iﬂmﬁﬁgi’%@rm ﬂ'lfp%‘l‘ ter PR WRIAR onal

cloth di apegStnéﬁ&ommmd%é@Qnuml ay_ Al @kiliZ2woh i9AIsetdobiém ircaddrner to
“renmpve the bulk of feces, and then stored in diaper pails for home |aundry

or pick up by tbﬁs!amn@eber@f@apembgmprd»mad@fevmgqm@él repuwatiProdor s,
burd | 0CT
e R AR b £ IREL e HBeFUBBBLEa S atenth? 0 C T

| ead to di scorf,078,738 toRysartfwanich also moeeidesliaagisposahishinnéupattarcbat act of
the skin with dia ePBflé?er whi ch absorb npi sture and/or urine. The need

has been recodﬁFi t ushabl e di aper which obviates the 5 foregoing
and other limtations and disadvantages of prior art diapers. - Despite t he

various diapers int rior re has not yet been provid

utanle a mpH 16 St feslositg Bt Bnhe APosBRRLedaSdreme mmry o
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met hod for 10 wearin i nfant_or I't. The di

conprises an é?ﬁﬁ%!"‘oﬁg ﬂé@‘ﬁn@ $|ﬁﬁ%qurﬁnH %Lﬂaé?"tv%"ﬁ)%v:;s{m@ Snyider, of t he
envel ope is an%ieﬁloﬁrFDV%‘Gq t8fBlancéd/ V. SPB%hFSOIleSQTOQ' RYSHKnatN &nd lb)Sjr ophi l'i c

i nner | ayer. ophilic inner layers of the outer and Inner walls
absorb wat er matemtf%ez w834ebiatt.s to cause disintegrafion into snall
pi eces. The inner and 15 outer walls are sealed along their outer
peripheries to forman interior

15 U.S. patents 4,338,371 to Dawn and 4,798,603 to Meyer disclose

disposable diapers which include gel materials for absorbing urine. U.S.
patent 3,665,923 to Champaigne discloses a flushable sanitary napkin

which disintegrates when exposed to an excess of water.

Many of the prior art diapers are disposed of in the user's garbage can or

) 20 refuse container, which not only is inconvenient but can give rise to bad
odors as well as significant occupational health risks to sanitary workers.
In addition, the diapers are ultimately disposed of in landfills, which can
lead to contamination of the soil or public water supply.

Conventional cloth diapers must be rinsed in a toilet bowl or other
25 ' container to remove the bulk of feces, and then stored in diaper pails for
home laundry or pick up by diaper services. This procedure gives rise to

bad odors, burdensome laundering or the expense of the diaper service.



cavity. At least one container within the interior cavity is conprised of
either a synthetic plastic filmor a |amnated wall which contaih® 8§Cdhaggpe
of water. The plastic filmcan be any of a variety of synthetics such as

pol yet hyl e I $Pr opyl ene or polyvinyl acetate. The | am is 20
conprised o 0359% rophob| c inner lamnate and a hydrophilic ﬁe}r‘%%gm nat e.

The synthetic plastic filmor the |am mated wall is rupt urabl e responsi ve
to manual |y applied pressure for enabling the charge of water to egress
fromthe cont arerr@nartdiap@hdeggns Gap alsedead teediscomtoahafithe lrﬁamaohed

centrally to [ e
absor bent nen%gr‘énodilhéér @é QQQ &ﬂﬁf&ﬂ%g@rwg@%ﬁ@eﬁﬁgﬁ& | uid
pervi ous covermbsorb mmsture(andhmdlyme.'l'he i nner body is fornmed of a materi al

which is sufficiently hydrophilic to absorb urine and other fluids fromthe
body and to al so absorb water in an effective anpbunt to cause the inner

body to di si ntTeeriderl hdi keeh@bbgiizRERS a ﬂ%sﬁ@ﬂl&&f@trh@ﬁd’h BRlidtesshé or med i n
*n 2 OCT 20 WO 99/52482 PCT/ U898/ 07467 10 is conprised of an

envel ope 16 aferegqing, °H@§&FB@HP"%@H€54'SQ‘33 g@ﬁ of Prigk i#er daPeRF- neans such

. as adhesi ve t pddptecthel s @aps.lsomﬁeﬁphér GRMBeré GthsOhotPet Be&s wal |
and outer wall 22. The outer wall faces In an outward directio romthe

body of the i Preyidedp syiiable anditiractiyetselution e thegglnroblagss t owar d t he body.
The outer peripheries of the inner and outer walls are joined together and
sealed to create an interior cavity 24. As shown in the enlargenent of the
peri pheral edge at 26 QBIECTSAND BUMMARY QBIMHE N\EMDIONed of an i.nner

| ayer 28 and an outer layer or film 30 of a suitable waterproof material
ogted on the outer surface of the inner 10 layer. In this embodiment,
fnner |ayer 28 H¥ inveationitresumaladry psovidewsa ifluehialiié dixpey andymettociofop! ( PVOH)

Conpr Psed B ST A IHIE08Y it bt SBHDOTNOVIRE SUMBIRESBl yrrer of
pol yvinyl chl CHrivé@p@'hdvnM? nmter dmautailvmmderhe%ﬁerwau bhthe epweRenent ) inner

| ayer 23 of the inner wa 'S, conpri s«? PVOH 15 havi ngra t hi ckness in
t he range of @FQWWW@P‘BM"@HWWEP@P’ %)S%P"Q@ hysrephilsripa@idayer- pvDC, The

PVDC filmis sedd hfdr@ﬁl‘uhé’ Hﬁ)éﬁ'fa%&o&‘tﬁetd&té}%numﬁér\w&lésaﬂs@;rb’%%r imnd body
fluids. Also as shown in the enlargenent at 26, the seal between the

peri meter por tqf@’ﬁBVecﬁm?lI'fﬁs forrRuse Sigintegration inta sraall Riesas: nke Wperasdam 29
which can b€ oyter walls are sealed along their outer peripheries to form an interior

cavity. At least one container within the interior cavity is comprised of
either a synthetic plastic film or a laminated wall which contains a charge

of water. The plastic film can be any of a variety of synthetics such as
polyethylene, polypropylene or polyvinyl acetate. The laminated wall is

o 20 comprised of a hydrophobic inner laminate and a hydrophilic outer
laminate. The synthetic plastic film or the laminated wall is rupturable
responsive to manually applied pressure for enabling the charge of water

to egress from the container and discharge into the interior cavity.
Attached centrally fo the outer hydrophobic layer of the inner wali is an

25 absorbent member. The absorbent member is comprised of an outer fluid
pervious cover and an inner body. The inner body is formed of a material
which is sufficiently hydrophilic to absorb urine and other fluids from the
body and to also absorb water in an effective amount to cause the inner

body to disintegrate into small pieces. A weakened tear path is formed in



20 created by suitable neans such as thermal bonding or ultrasagnjc l\f\ilﬂiﬂzg)
or by using small ampunts of water to bond the interfacing sur fladeBL bt e
PVOH material which forminner wall and the inner |ayer of the outer wall.
Edges of the walls could be folded when the seal is forned, as desired. Any
external ex)82§*®lges of the PVOH layers are seal ed by a EGKUSHP™S 30

whi ch can be of either PVDC or wax. OneS-or nore small water-filled
wat er proof containers 32, 34 are nounted in spaced-apart positions within

i nterior cavi tDiager 1¥is chmpesedtdfgnenvelope HE and mndcherabsobent membdie
t he rel ationshi in Fi 1. These

contai ners areJositioned i sh .

contai ners ar emg‘f"ﬁltchés F@B%’GQ&M?\W EBaF esk\'&ﬁ‘ait enveig@e.Q C T 2002 WO
99/ 52482 PCTI US98/ 07467 the cover for enabling a user to nanually tear an
openi ng throu the cover to.enabl e ingre of water sufficient to cause

t he absor bent %&YF@PF&I% I GORMPET %f@"d'ﬁ’éeq'ivﬁﬁéoéﬁ‘ﬂlqmﬂi“@b%z- The opefegoi ng and
addi tional objpaffacayi dndiwarddirebtidnTom teaitidy ANthd ibanfoPRRfE Whiieom t he

“follow ng specification in which the several énbodinents have been set
forth in de?aitheiimnerovgiliaees taward the pady.atlee Apten peripherieswfibe inrBRI EF

DESCRI PTI ON Ck L g | ' ' .| ushabl e
i aper in accoarny;ﬁg%h%%hoé@fgtog%wgg?ﬂ%%’? 5%? %§tﬁge\é|?%ééﬁ¥¥legér' gﬁéll"tgu 21s a
cross secti onaZtt_.vA&ashoninalne _elnih@e_gmm sfthé periptehalredgeat @6t (Fig. [2) rtee2- 2 of
e Sooment 0 S Pa SRSl oot By RO B S TS, 5,
simlar to Fi gofaksultable wategprodivaatesiabontitedoh thd otitee surfasendfithe inddrSCRI PTI ON
1 dshabl o 89 agerer i EYROPRGATEnt et SREr 3F af the S e Birgrist the
i nvention. Di apstyvidf algolidl (PROHY Rdving)aahiekiskst MPheWahBe 3T 100ty g5ass shape.
Suitabl e fastener tabs Jﬁfmare prow_dg@(q];gr Iastenl ng.opposite ends of the

t

di aper toget hePiCrefny apdigm 10 iy compgis ﬂ'_y wiyligergietichiendedRfidehg ar ound
t Eg ngz ﬁ; yt Qgpibmsa&&opcﬂwém pbpéfylChiciideiandalinylidene ERBAAE ARRtinadul t, as
this embodiment, inner layer 23 of the inner wall 20 is comprised of PVOH
15 having a thickness in the range of 10 to 75 microns and outer layer 25 is
comprised of PVDC. The PVDC film is sufficiently hydrophobic to be

impervious to water and body fluids.

Also as shown in the enlargement at 26, the seal between the perimeter
portions of the inner and outer walls is formed by a seam 29 which can be
20 created by suitable means such as thermal bonding or ultrasonic welding,
o or by using small amounts of water to bond the interfacing surfaces of the
PVOH material which form inner wall and the inner layer of the outer wall.
Edges of the walls could be folded when the seal is formed, as desired.
Any external exposed edges of the PVOH layers are sealed by a coating
25 30 which can be of either PVDC or wax.

One or more small water-filled waterproof containers 32, 34 are mounted
in spaced-apart positions within interior cavity 24 of the envelope. In this
embodiment four of the containers are positioned in the relationship shown
in Fig. 1. These containers are of the type commonly known as "suicide



020 CT 2002 WO 99/52482 PCT/ U598/ 07467 -6 bags" in biol ogy, ﬁlrzj OFTe 2002
simlar in concept to the |lysosones in biological living cells. Lysosones
are enzyne-filled inclusion sacs in a living cell which can be ruptured for
various re enable the cell to self destruct. Cont aj '
typi cal of a@ﬁgglrsr%'?%i ple containers and,is forned 5 by a Iair’neﬁlgfgégwék‘/;l 38
whi ch encl oses a chanber 40. As best sfHown in the eni arged portion at 36,

the lam nated wall is conprjsed of an inner |am nate 42 having an inner
surface 44 antheafovsitfar eaahlingca uger toy Maavaly tegr en epening dvougihtheat e 48
which is carrj A ] i nner

| am nate is cg&rr%rr ?B;%Izébg? P'QFE%(??%% eﬁ%ﬁf@&%&tﬁt&ﬁa&?@?ﬁe&@%ﬂdﬂg@ﬁg s{/\/ni ch hol ds
a charge of wte @sinteprafietintorsrealbpibees.40. The containers are suitably sized
to hold water charges in the range of 1 to 8 cc of water each. The outer

| am nate is conprised of a hydrophilic material such as PVCH or ot her

synt heti ¢ pol Yherferegeirng asd addifiehalytieets gnal feptwey loétree tveptidry wilhy |
“acetate. The nmateri.al an hi.ckness. of outer. | am nate 48 .are suitably
el eoted s« ABveA B BRTalebuty SEeRoRa® I el The, SR FuHRRA ch | <
~sufficiently Ravergednossiofartt iy detit m Bomjahaetionvinithi thet Aecarsdrdjiner when t he
di aper is beig worn, and in which the structural strength is further
sufficient to P9 a predeternined anount of force applied against the

| am nated wal |, such as by digital pressure 20 fromthe user's hand, to
rupture the container. This rupture occurs _as the lam nated wall is torn by
the applied pressure toBRIERDESGRIBFIONQF THEDRAWINSSf wat er egresses
fromthe chanber through the opening and di scharges into interior cavity
14} Simlarly, the container may be alternatively made of single |ayer,
non- | am nat edFighylds auparspective wievhet a fusiibie di@pecinfadcordanch with gre yet hyl ene,
pol ypropylﬁneembog é{P(tic{ml\ ﬁﬁ%fﬁ%r? or the like. This container contains a
charge of water and Ts 0 e ruptured with digital pressure simlarly.

Al t hough this single |layer container does not quickly disintegrate as the

| am d ' d ' I ' d Lk it d
cause a st opphbk2t BB PRIT ALY ot Sp R R TR ABBe il rerber 16
is conprised @f2efFiguid pervious cover 52, formed 020CT 2002 W

991 52482 PCT/ US98/ 07467 -7 in the shape of an el ongate cl osed bag, which
encl oses an inner body 54. The fluid pervious cover is conprised of a

sui tabl e synt Igj. iaCis ROperSPéctive ividw, ab anlenltiged 8€ble howing aEdHigoRenef a
hydrophilic material which absorbs excretory fluid) such as urine, in an

ef fecti ve ano@hthe@apeliofifig.nl-5 the Iayer's structural integrity and to al so
absorb water in an effective

15 Fig. 4 is a cross sectional view similar to Fig. 2 showing another
embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 and 2 illustrate generaily at 10 a flushable diaper in accordance
with one preferred embodiment of the invention. Diaper 10 is of the wrap-

20 around type with an hourglass shape. Suitable fastener tabs 12 are
provided for fastening opposite ends of the diaper together. Cut-outs 14
are formed in the diaper for wrapping around the legs of the infant, or the
legs of an invalid or incontinent adult, as the case may be.



anount to forma colloidal suspension with the material of t:he; iﬁe?r dﬁady
to break down the inner body's structural integrity. The hyd 8 'c2

mat erial of inner body 54 is conprised of a synthetic hydrogel polynmer of
the type which forns a colloidal suspension with 10 water, r.wth a
hydr ophi lic WP art®al . The synt heti c hydrogel polyners di sclpégg’gw&"% S.
patent 4,798,603 can be used in the pre@‘ent I nvention except that the

mol ecul es of the polynmers are sufficiently free of cross-linking so that

t hey are wat erbagsf @HJ@OQVI'HBGWSIWMHU\ pyrhepy t thedyspsemesdnibiclegiealf or use in

Lgrschgﬁ?/chm g por C% m ﬁ%!en%@h%\%l%?/ﬁaclﬁ}{forﬂgg&! t%‘?Pghe@eﬁqilt Zf |O](c:
anhydri de copoklyioercan lm@lrwturad fCB'NB:!IOSIS regsores< o pnatpigltheeddlluﬂooself- pol yvi nyl
ol yacr y1 at o JERHGE GoTaARREAE S YBRAEPthe e hataTrye A0 s famed
;acrylonitrige tgfaiérﬁiaafédawhsa waﬂ érfclégdsth BiAhbeU®Et A aést SHalri ipobut yl ene
20 mal efic anhﬁdrl de cqpol yners_and m xtures thereof. The hydrophilic

material of i rhérenkyepd perfianpl 36 dhejlagingied &’aﬂl'ﬁﬁ‘)’aﬁﬁﬁ%@ﬁ@? inRRTeri al s

-whi ch i ncl ude lQPM@Q@haﬁh@Xﬁ irfHad shithé€ a4 3Rk ,anadlﬁerogmeé%htajwasor bency
mat eri al s such as agar) pectin, U&uar gum and peat nposs. The 1nner body can

be conprised o#th alamuts%anuna;s% iches gaimigd ondhe phier sydaceyef thedngerer and
from5%to 95%, | C?prm I O6ht he
hydroge(l) pol yrremlésegd?ﬁ%rl U?Qﬁ‘ % r‘sb Pﬁbﬁ?@gbﬁgnﬁt QP%]Olr}t t he mass

of hydrophit0i casnMDC avhichvibalds shargwoﬁwaterrﬁ%withihcnjtanmao 52‘heo manual |y
gpen up the absorbent nmenber o he i nner. ody and to
dhabi o7 r ol casceaaPRts SR glaph id Dl BbHAIE Eharadt B i lieblf &5 4

col | oi dal susp@ml ofmwitfer @achs The oulér lamimatdh iz domiprised qifOé)hvﬁrophiln the
oo s RS BB R S OB SRR Rl oL
These perforat mwrowahermrtpbwvinw@éetauf mea matérsal aAd thigknessugsutean 5

manual |y tear the enve aar al on ar path to forma pull-away
strip 60. the ?Q'Bﬁ'@e“ﬁe&ﬁss‘f'ﬁbﬁ Reles auﬂﬂ ga'ﬁ'ﬂﬁ?dblé’a RAS @ed by a
suitable WeaVesthﬁthn%YSfreﬁ&hQ&hlémisc&ﬁ"aénﬂysgﬁo@t% ﬁ&mduy cbfiftlin dRdert the

cover. The rel ease neans could also be provided by a gum w apper type tear
string, or by Withini thepantaigeewhea thaﬂaPWﬁm%weabﬁdm alé'tc@n@elo

together pre-f %ﬁ)fs ﬂjhﬁep&ﬁml@ﬂ tB@hQHﬁ}h W%H@férfhﬁ%d‘"ﬁ’h@ﬁnt‘ s to be
e attac

i nfused. Suita not shown, formed on op ﬁOSIte si des at
ei ther end of ¢htores apphedceganﬂﬁi tbecbamm&ect wallesushsamby dighBbipressur aper

2dvant ageolll y B stk A Hiele Ble itainer, s AAE BRIl &S St ot
(for exanple vahumat)edmuamtore|bealsaap9hem@fagwwt@ Gredie aniogenipy. The
charge of water egresses from the chamber through the opening and
} discharges into interior cavity 24. Similarly, the container may be
alternatively made of single layer, non-laminated, hydrophobic, synthetic
25 plastic film such as polyethylene, polypropylene or polyvinyl acetate or the
like. This container contains a charge of water and is to be ruptured with
digital pressure similarly. Although this single layer container does not
quickly disintegrate as the laminated container does, because of its small
size and bulk it does not cause a stoppage problem in the toilet or

30 plumbing.

Absorbent member 18 is comprised of a fluid pervious cover 52, formed



the diaper itself, or alternatively with adhesive pads, not showd,2 skah 2882
ot herwi se secured to the opposite end of the diaper. In use, the diaper is
pl aced around and secured to the |ower torso of the 20 infant or adult by

means of the attachrrent tabs so that absorbent nmenmber . | 18 is juxtaposed
with the skMR2BY¥ f1uids such as urine are wicked throug‘FnC'BB§5\§%°61.?§ cover
52 of absorbent menber 18 and into the-hfydrophilic material of inner body

54. The hydrophobic material of outer layer 25 of the inner wall of

envel ope 16 fdlnthﬁsi\anaméaplemgabanios'edrbaghifvbmhmcpxsesantisnerrtmdycfdy fl uids

from escapi ng e ..and even rl cI ot hes. The
hydr ophobi c maﬁ%r |ﬂ 'Ida]g%(%@?eﬁ'&ﬁafe‘fé%a\n%& toﬂg L[ﬁaér tb‘%/ mﬂrope 16
Lorms a vvgterphatefnabarlhmrierrbcd\}iSctns)betlmﬁsed ohe bﬁﬂypﬁnhmmkie:ﬁailqnmeﬁcapi ng the
| aper an pr S the wetftl over OCT 2002 WO

00/ Bo48> T SRS PAGTPIOT MukhSugh & NP n ABrRIRSHVATOHA 10 TR | ed

_Absor bent npriiRe [dgeriRagtrbsar m@brw@naqatas@esséﬂaewéee%awtfétrtwee The
user then manual ly tears open cover 52 of the absorbent nmenber by pulling

strip 60 al on@heint{pfokafeplioidsl Sp%aqmsanéwtfbwewamél cgféhmrwnb@ﬁx 56 and
.58. Cont ai nerstoifjgeé-}1 R ‘Inggp\lt)g[ﬁ/ﬂsbytr [aychel} Ifgarkl ngs, not shown, on the
e

out side of the envel ope and then nual 'y an |rn1y pi nched to rupture
them The charges of water within the container spread out through interior

cavity 24 of \Hi AJEHARE AR, SrPhkt bBUPSiboariaan & o faber Lo 2!

interior portions ened enve t he wat er
sol uble 10 Pvmydnmg&krpodymerf of the typeemhld:iaycm'msza om:ﬂlordhbsusmsuonawnh 20. and

i nner Iaye 28 of t ter wal | PVOH mat erjal br s down ichin
tlurn br eak 0 qotit fh Wé'?ear 6‘%’8’ ?‘H'Sa’?"f’heé' 5 O tsl¥8 ﬁﬁe‘? qﬁﬁqe\fllmzo and
t he PVDC wat erpuiwnérsadisdiose idlU @wptatwt dmgerGOEad:dn B2uséd inpepresdmpe. The

outer flattened envelo reb cts " The_entire di per, al ong
WTh 15 ¢ he neETPY SHRR Lo HEIPIEHIES AbBGTONESs 00 SHERIS FSEST nt o ¢ he
water W thin acrbesdifkingsy thal&hey aré vidier *s@lubet The rsyatHetic shyidiégétpeni ng in
t he absor bent rrenber and infuses intaq inner y 54. The rel atlvely | ar ge

amount of wat eRONREESultadle fﬁ"l&'%ﬂ‘ inperPady &4ii hvd callylessse
col | oi dal $yspa|a§u ﬁ\@té’l"shﬁ‘s bhsolpaamgfd.d@%waery@ﬁ‘uas %&Wl f{]eud%eﬂk down the

20 inner body so that it loses itS structural ‘inte e col I'oi dal
suspensi on andethyl@n@pﬁaim%amwéde&pp@lumemmlwmvl et r,n. Wﬁ@"é{m@mﬂent nmenber

apening and | NEidie, TRIVIRRToRholihelYcRind SRE oBblRerb Wl yinfine entire

di aper r together w't the C the di'si ntegrated pieces
fromthe sulfonic acid, polyacrylates, polyacrylamldes polyvmyl pyridine, hydrolyzed

acrylonitrile grafted starch, acrylic acid grafted starch, and isobutylene
20 maleic anhydride copolymers and mixtures thereof.

! The hydrophilic material of inner body 54 comprises inorganic high-
absorbency materials which include absorbent clays and silica gel, and
organic high-absorbency materials such as agar, pectin, guar gum, and
peat moss. The inner body can be comprised of from 5% to 95% by

25 weight of the hydrogel polymer and from 5% to 95% by weight of the
hydrophilic material. Preferably the hydrogel polymer is distributed
substantially uniformly throughout the mass of hydrophilic material.

Means is provided in pervious cover 52 to manually open up the absorbent
member for infusing water into the inner body and to enable release of the



various | ayers and the feces and urine can then be easily fl usheﬂei w% 02
25 the toilet without stopping it up. The materials which formt

as well as the hydrophilic material and hydrogel polynmer of the inner body,
are treate ge and eventual |y bi odegrade so that t pply is
not cont amqﬁéﬁ%gﬁx\ﬂhe di aper of the present invention is ?%@§h¥§fjned to
self destruct. The 30 di aper system of & he present invention does not rely
on any particular type of sewage di sposal systemfor its breakdown. In
certai n count cpéeidaksuspension-wigciCis| fopped fram thel mzisege! pOlMegodname67 - 10 as

Austria, toil ghtly
concave shel fﬂ(lf'mggﬁgd Ié?a}{btog\;ﬂl\i/ti t%l%‘f}él%s'et@%‘éqsei??on{ﬁ %e %gggﬁggﬁéﬁﬂg{% only a
smal | anount @erfomtiens 5 5&‘(§|gadt)ﬁmh16d!raom\g aXearpdtlmabdmss,@himcomrszt ype of
flush toilet, _.the d| a er constr ct t he %gnt I nvention gﬁeeds the 5

ultimte brea QALoNs W52 eelc}ﬁﬁo'ﬁ)é‘ﬂt §“

SQaihat BHseheahow by
_dissolving g h%a?rmanwf@a"rttﬁe %h@élbb@@paﬂ%ldig tﬁé&ear% fOfRANEPlISavaRgMENt i Nt O
smal | pieces, which are finally dissol in the water of the tollet with

the Tl ushing 4 6t ThRdelARR MarmsITonlye eiielopREoylit @0 haIPFowSsd Bynpr i sed of
- the PVDC coat glsuitabih WB¥&S intéovBVEblb V\\M’II th h'l'ee@si‘er@gmaw&atr Egaﬁqms ainers 32

and 34 are ruptured. These contai ners w Il also begin to break down the
absor bent nat &evelt The fﬁ'ﬁﬁ%ﬁ! rr@aaycguid@moaﬁgwww@duhyrﬁewratvgappqdya@ent i nner

wal | 20 Wien Goyetym Qusallu ﬁﬂ@&v@%ﬁ?ﬁ&ﬁu##?@leé@é’cﬁﬁ éagighgr fromthe

toilet bow canlrmei nvae e nmateria I nner This 15
provi des a1(5e¢mmmmpre«mmledcﬂdgesmwe@pemgerotughwhabstbe ater mtmber 18 to
accel erate br {i}kgg%m of the diaper. Fig. 4 illustrates anot her enbodi nent
ﬂ\row ding a fl 5 | e di aper 70 conprised of an envel ope 72 conprised of an
i nner wall 74 ahd outer wall 76 The inner and outer walls of the envel ope

are construct .ip 20 acco orrespondi i, nner .and outer

wal I's for the%‘?ﬂglﬁia%@ﬁﬁmg "WESI'I‘:‘OWWASW J79fn Eﬂﬁosf% siges %te%{ﬁ\?ﬂ at their
Feripher al ﬁg@gﬁ ofmesa:abérfdaheomnﬂredeupéleam hdildttlﬁ)élﬂmlbrﬁﬁo\WItﬂé thg0 f
oregoing e i ment to rmap inter ca anar sheet of a
suitabl e PVO—ﬂ"‘ﬁ'@T | 9reRs 0 %t'ﬁ%ﬂtc faﬁfﬁ'\'tc ?ﬂ‘ @g?‘?’!{@e is P@SFr PR wi t hin
the interngd ?eﬁivaatagbbusw\rbeaémwrtseatofrﬁaa‘@@r c%plemérﬁ&ylrﬁao&%ﬂtlbast ed in

accordance with the correspond I)u%gbsor nt menber for the foregaing
embodi nent, i é“%'@é'a'r@‘éf EMpe Veigio )AWB!CUHQP?F@%P"W%WK’F matedal bnt ai ner s

84 and 86 are the diaper itself, or alternatively with adhesive pads, not shown, sewn or
otherwise secured to the opposite end of the diaper.

In use, the diaper is placed around and secured to the lower torso of the
20 infant or adult by means of the attachment tabs so that absorbent member
b 18 is juxtaposed with the skin. Body fluids such as urine are wicked
through pervious cover 52 of absorbent member 18 and into the
hydrophilic material of inner body 54. The hydrophobic material of outer
layer 25 of the inner wall of envelope 16 forms a waterproof barrier which
25 prevents the body fluids from escaping the diaper and prevents wetting of
the overlying clothes. The hydrophobic material of outer layer 30 of the
outer wall of envelope 16 forms a waterproof barrier which prevents the
body fluids from escaping the diaper and prevents the wetting overlying
clothes.



positioned in spaced-apart relationship within cavity 78, and tﬁ]%%ﬂ 2002
containers are constructed in accordance with the correspondi ng

contai ners described in connection with the foregoing enbodi nent. uz20°¢C
T 7002 WD 99/ 52482 PCTNS98/ 07467 -11 When containers 84 and 86 ar

ruptured, w¥Q¥RH$essing from them wi cks al ong hydrophil i ECE’II@%BL’W% Thi s
facilitates the spreading of water by t-Be wi cking action to increase
breakdown of the hydrophilic conponents of the diaper. 5 Wile the

f or egoi ng enbodheetiaseraisereatoved exftantit &ossilatier dbsbbebe nraber 1&hast i s

under st ood t hat nuger ous vartl .atians.and difi caﬂ]ons ”ﬁ% be maaj therein
by those skil | 8BS9rRet And gantained fie faces andnne.  fhe H§er thep mapu gpended
clains all SUCféaV@éﬂ@IMéﬁSZiﬁﬂh@ﬁ&drbmtm&ﬁﬁeﬂ? pullilg sttib BORIdAEther ue spirit
and scope of the inventi T 20 WO 99/52482 PCT/ US98/ 07467

-12 What is cl ws?ﬂﬁfeﬂéearpaih Cfﬁafﬁﬂ@yﬁ%P@'fQ{P%‘@r%f%'}d K LrOMBINeFs $%re | over
torso of ansi néérﬂre%csﬁeﬁfwlstmtaBlléemQP@ﬁb%r n‘annéuVﬁ'&gtﬁéﬁsu&m@bmre' on of a

"seal ed envel ope having 3 an I nner wa d an outer wa ormn doubl e
wal | constructeowlonmaoﬁthercmaﬁy@ndo’rw pmh%tcpmmmmeowe@avugv t he
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et 1 ayer wnbenops BBl natdhea UyBloree e el s o e aBuBLVer being
conpri sed af aPWﬂl—EmatdnaMﬂtl@énnner Iayérf%cnfﬁuﬁ iny\edﬁ)alhgdmﬂhmerdayem 28bsor b

o nner “ver | BT b AP G Rbrbidl o o™ i
outer |ayer beua@nwwldwuaergro%rd@atmg ztshm thenerier vealieZ0 dhd fHe ABDCaces in
the inward direction, the inner |ayer |82§,§(ér ised of a_material 14

which is suffi &a&fprqp W&F'B%ﬁplqrbthﬁ@lﬁﬁrs‘ﬁ? he eRvelapre: TBBHQUR anount to

15 cause di si nhggHr@biepVeiBpe thdebySRIf d%{rhcts "athaehfrelfiader BIGRE Withar i ed by
the 16 inner wall, the absorbent” menber having an inner body, the inner

body 17 beily thempanualy opened ahaotant memhes 8| i§ thasydrpepashintop ﬁwnt@fph. lic to
absorb 18 uri n@ltﬁWaQBglﬁervJIU'Wﬁtefrrlr?mbé &meg ﬂ{e?pem’eré fhe"BpHiny M e

structural |ntegr|ty 19 of the I nner | so absorb water in an
ef fecti ve anmpumbsetyephmsmbey atheniUﬁﬁ%rntwmerth@dm% n'Elygfeéate/elydﬁwea

cont ai ner "‘“h'ﬁﬂu&J?\? dfWatet WhiGA) Infuded i tﬁé"?r‘ir?ér”é Su ?aé J5ogyf water,

the container having a structura strengt 22 whi ch icient to
nor mal | y cont aicalldidat sespmngion efiththe bydrogel polymer aufagemt to break dawmthenor n and

he o et gl 5 e A 0 e

predeterm ried arroun rce a t he con 0 cause 25 the
cont ai ner to rapdinydrophitic matdninkcanttber bpill gat thfe atmsodrent cmmergbersapenirgm t he 26

57 Uhe out or w0 GLERBANRAHS: hRcYEpEl 8 Yolet AP TBY ehlfe SEREF e’ Fhiner
body 28 of t he toganeheitt thergolioitiabdspehsion siheadisintegpated ipletes dfon thee char ge of
2 o Bt S Bl hesche Guh ShT RS Loy HlshdPudbiie 2
25 the toilet without stopping it up. The materials which form the layers as
well as the hydrophilic material and hydrogel polymer of the inner body,
are treated as sewage and eventually biodegrade so that the water supply

is not contaminated.

The diaper of the present invention is self contained to self-destruct. The
30 diaper system of the present invention does not rely on any particular type
of sewage disposal system for its breakdown. In certain countries, such



1 2. Aflushable diaper as in claim1l and further conprisi ng 3 gevepiavi ng
2 a tear portion which is sufficiently weak for enabling a user to manually
3 tear an opening through the cover to enable, when the outer wall is 4
subnerged in a body of water) ingress of a portion of the body of water 5

t hrough t he9p@ritHly and into the absorbent menber in an anbGRUSHO{Eter 6
which is sufficient to cause the inner-ody of the absorbent menber to 7
disintegrate. 1 3. A flushable diaper as in claim1 which the cover is
conpri sed of aaApetra; tniletade et bave a waterrbdwlybbhinksteadi legver a alighitly cl ai m 3

whi ch the mater] -l out-e | |, he, seal ed envel ope
are conprised céc#n%lﬁ%féﬁlﬁ@ﬁtﬁ g%?‘gﬁ%l?&‘% 'g. ﬁ-ﬁﬁﬁtmhﬁwrj&a&q@p@?ve&&ﬁ claim1l
whi ch further smatyansemtaf slatetin tiee actad! drain xit.nird the Amedcamtypedsfity, the
sheet being foyned of terial whi{:h is, 3 sufficjently hydrophilic to

wi ck water al o'ﬂ'b" tﬁgeti' ﬂ?eggﬁ‘BPr EARFtRUgtion °§f‘h%\pﬁsﬁ%‘£'8?%t' ahrgdsadein claim 1
_in which the oufihte R¥aKdOWh GRS diapef campbnentdysltrephatRl of RISy ~ 1 7. A
flushabl e diaper as in claim6 which the hydrophobic material is’2

h e
conprised of pdFSINMGEIe@EIRENets fRmothednsidejoy. Thercopyieasnts fampent as in
claim1 in whij (W1 tehen §i | il 4af
pol yvi nyl al colﬁgal s?rﬂﬁll %{8&% :‘v@ lljcshﬁ‘:;argIflltiaﬁlcllbll g’gg‘?""l‘é‘?ﬁ‘ec ééié%gﬁﬂ\glx/rgelnt%h?%@e mat eri al
of the inner whelflusbing sysiept.i sed of pol yvinyl alcohol. 1 10. A flushable
diaper as in claiml in which the sealed envelope is 2 conprised of a
doubl e wall construction having an inner wall and an outer ~z aaT 2002
WD 991 52482 PCThesoer WallZD, atd tiee oetel wallBR ctoroprisest aft the (RYDRIR toatedan

interior cayit whi i,th.the entry. of 4 ter fromthe e rior into
{his int eriqér %397 P;%%m@'gﬁgﬁ%g %%'ﬁ'blw@e\ﬂlaﬁ sCOdanREs é?s‘?'ﬁ{(égr%f?i on of the
di aper is enabiuptured. Thesé cbhtaiierdivil alsapeginas breéalcdawvimtie apsotbénth t he
ydrophi 1 1c o PERRRUHER4 TSugh e TR R Askasest REerated 20 n an
ef fecti ve amouwnthenccdver B2is edrurilld apeded 4S HESGHRA tlle DvaRK frdpVhet he
structural integrity of the |ainer bodgé_ 1 12. A flushable diaper. as in

i

claim 11 whi cht ﬁbb%‘yh?'ﬁbl‘ﬁ‘mﬁ atelyyede it matenalgf dnner hadyiRdiy This conpri sed

of a hydrogel pRlMEER seboridarf RUSofldhty 3f Matdrantdalbsorsere ifdrierfd fy Water. 1
13. A flushable diaper as in claim 12 which the hydrogel polyner is 2

conprised of n@feelerpiasbigakdowmptthedianadi ent1y free of cross-linking for 3
absorbing water in an effective anount to formsaid colloidal suspension. 1
14. A flushable diaper as in claim 12 which the hydrophilic conposition is
2 further conpFigsddillustrates cangtheraameodieent poMiding iaotiushable diapen 70l ushabl e

di aper as in cLahm:ld J . i t he
i nner wall of tj:ﬁéa?é%\?e g\gg&%}oé‘%ﬁﬁ Pﬂﬁ%ldem |§'Lvé%IFg§aﬁ§%§Fe§Svnélq in which
the inner and &6t eMhgainner andagutep walls gfethienenveloperare oeansicied bre seal ed

conpr i ses 49 225y RNET F (G ARfecBnbiRgCIAE cnd DUt Sk rr i 7"
exterior wall 8mbodimerdiaffigs. =l eiialis 7éelhddtﬁeai'efsealadtatdhgirpa[bphﬁlabi sting of

8. " 11 ushabl BoBPeqaR B WG FarBl Stbaiea Ao nBaBtE ut e Pregelishor i & i
a embodiment, to form an interior cavity 78. A planar sheet 80 of a suitable
PVOH, cellulose, synthetic fabric or the like is carried within the internal
25 cavity. An absorbent member 82, which is constructed in accordance with
the corresponding absorbent member for the foregoing embodiment, is
secured to wall 74. A plurality of water-filled containers 84 and 86 are
positioned in spaced-apart relationship within cavity 78, and these
containers are constructed in accordance with the corresponding
30 containers described in connection with the foregoing embodiment.



~ 2 0 CT 2002 WD 99152482 PCT/ US98/ 07467 -15 2 | ayer having arqgs gﬂ@ibic
coating on the inner surface, which is in 3 contact with thg éh B
water. 1 19. A flushable diaper as in claim 18 in which the hydrophobic
coating is 2 conprised of poly(vinylidene) dichloride. 1 20. A flushable
di aper as iWOSPA#48 1 in which the container is conprised ofCHUSOZKT nat ed
wal | which at |east partially encloses-ld-chanber in which the 3 charge of
water is contained, the |am nated wall having an inner |am nate 4 and an
out er | am nat eWtenrcoetdiners 84andb86 are siptured; svatdr eighessingiiom them nédks, _ 5 the
i nner | am nate_bei conprise f g.hydrophobic materi al.. 1..,.A flushable
di aper as in C?IBF%B%OPEB%;Q%% @heﬁl'%rﬁq’g%&a%%?Wreﬁg@gé’f?’ai‘?r?@n@?h which is
sufficiently wiigking @ctignatblirferédse Hrédidodinast tivehydréphillcddndhents 85RENSi ve to
application of the predeterm ned force. 1 22. A flushable diaper as in
clai m 20 whi chdiBR@".outer laninate is 2 conprised of polyvinyl alcohol. 1
23. A flushable diaper as in claim20 in which the hydrophobic material of
"2 the inner lamnate is poly(vinylidene) dichloride. ~ 1 24. A flushable
di aper as i h cYiile the foraaeiog ngoﬁﬂ@@iﬁb@m atepresenth ggnsideretl| to deper vi ous
. cover surround] Jd ] ' ; - t hod of
providing a fl h’lséﬂeé%tdétl lgﬁg%%@o?gg%ggmgﬁoq%rﬁag% a{?cgﬂ'}s’og '%Ta %g“%ﬁ‘ﬁgﬁf ant or
adul t, the netbetadertareisibydhaseskiied prsthefarfano\t idintgnded ® eoweelrothbe havi ng an
inner and an o | i oo0d.t Walolpr [ . Of _a
hydr ophobi ¢ ou#‘é’r%q&ag?eérla'}awr? laé%?/’d% g%ﬁlg?%h{j r?lr?\&(;dr" gégg%ggﬁfﬁ@ﬂ%tbei nner wal |
bei ng conpri settuetpiit Aydiscgpeadfithe inveatioh.ayer and a 6 hydrophilic inner
| ayer, providing an absorbent nenber on the side of the 7 inner wall which
fages the Iower torso when the diaper is being worn, the p 2 OCT 2002 I'!
99/52482 8 9-10 11 12 13 14 15 16 17 18 19 -16 PCT/ US98/ 07467 absor bent
menber conprising a fluid pervious cover and a hydrophilic inner body,
passi ng excretory fluids fromthe |lower torso through the cover and into
t he i nner body, absorbing the excretory fluids into the inner body while
mai ntai ning the structural integrity of the inner body, infusing water into
the inner body in an anmount sufficient to forma colloidal suspension with
the material of the inner body for breaking down the structural integrity
of the inner body) providing a water filled container within an interior
cavity between the inner and outer walls with the contai ner being conprised
of a lam nated wall having a hydrophobic inner |am nate and a hydrophilic
outer lam nate, applying a force to rupture the contai ner, releasing water
fromw thin the container and causing the water to be absorbed by the
hydrophilic inner |ayers and the absorbent nenber. 1 26. A nmethod as in
claim25 in which the diaper is placed into a body of 2 water after the
container is ruptured. .A'9.A .A3L. A% A3uF . AY . AL. A Aal % A
L. Ah(. A AFL. Ar. AF3. Ay# 6~ #?BYZkz{q\

J
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a) c, a] caj C%] cal ca] ca] cal.ca]ca]ca] ca ca] c,alcalca] ca] cal eeeDf fOhfii ~j I
| <pp inner wall facing in an inward direction toward the torso, the outer wall

3aabCHCCBC#“%WK&%M&EQ%H%]&%?@Ja?n%i%&é} LPQ&&BL@@]&%} peidgcal ¢, aU c,
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62 1K) ! 109 | gqryied ,qp(p/ajp& O(f}he{mo%l l(whlpb(fgq@ |(1)thqoutward direction,
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FOL 0% () - 2 106aex fpysr| the@UBsr(dyet el 0atkiet)on aside of tidihper Iayer whlch

Lo Seroswrd () B i e b 15

whlch is sufficiently hydrophilic to absorb water in an effective amount to

15 cause disintegration of the inner wall , an absorbent member carried by the
16 inner wall, the absorbent member having an inner body, the inner body
17  being comprised of a material which is sufficiently hydrophilic to absorb
18 urine and other fiuids from the torso while maintaining structural integrity
19  of the inner body and to also absorb water in an effective amount to cause
20 the inner body to disintegrate, and a container within the interior cavity for

) 21 containing a charge of water, the container having a structural strength
22 which is sufficient to normally contain the charge of water when the diaper
23 s being worn, and the structural strength further being sufficient to enable
24  a predetermined amount of force applied against the container to cause
25 the container to rupture and enable the charge of water to egress from the
26  container and discharge into the interior cavity whereby the inner layer of
27  the outer wall together with inner layer of the inner wall and the inner body
28 of the absorbent member absorb respective portions of the charge of water
29 which are sufficient to cause disintegration of the diaper.
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3. A flushable diaper as in claim 1 which the cover is comprised of a

-—

2 pervious material.

()
1 4. A flushable diaper as in claim 3 which the material of the inner and
2 outer walls of the sealed envelope are comprised of polyvinyl alcohal.
1 5. Aflushable diaper as in claim 1 which further comprises a sheet carried
2  within the interior cavity, the sheet being formed of a material which is
sufficiently hydrophilic to wick water along the internal cavity.
1 6. A flushable diaper as in claim 1 in which the outer layer is comprised
2  of a hydrophobic material.
1 7. A flushable diaper as in claim 6 which the hydrophobic material is
c)

2 comprised of poly(vinylidene) dichloride.

1 8. Aflushable diaper as in claim 1 in which the material of the inner layer
2 is comprised of polyvinyl alcohol.

1 9. A flushable diaper as in claim 1 which the material of the inner wall is
2 comprised of polyvinyl alcohol.

1 10. A flushable diaper as in claim 1 in which the sealed envelope is
2 comprised of a double wall construction having an inner wall and an outer
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10 12. A flushable diaper as in claim 11 which the hydrophilic compaosition of
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the inner body is comprised of a hydrogel polymer which forms the
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colloidal suspension with water.

1 13. A flushable diaper as in claim 12 which the hydrogel polymer is
2 comprised of molecules which are sufficiently free of cross-linking for
3 absorbing water in an effective amount to form said colloidal suspension.

1 14. Aflushable diaper as in claim 12 which the hydrophilic compaosition is
2  further comprised of biodegradable cellulosic fibers.

1 15. A flushable diaper as in claim 1 in which the absorbent member is

2 adhered to the inner wall of the envelope.

1 16. A flushable diaper as in claim 1 in which the inner and outer walls
2 have outer perimeter portions which are sealed together.
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17. Aflushable diaper as in claim 1 in which the container comprises an
exterior wall which encloses the charge of water, the exterior wall

comprising a material selected from the group consisting of polyethylene,

B W N

polypropylene, polyvinyl acetate and polyvinyl alcohol.

1 18. Aflushable diaper as in claim 17 in which the polyvinyl alcohol is in a
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1 19. Aflushable diaper as in claim 18 in which the hydrophobic coating is
2 comprised of poly(vinylidene) dichloride.

1 20. Aflushable diaper as in claim 1 in which the container is comprised of
a laminated wall which at least partially encloses a chamber in which the
charge of water is contained, the laminated wall having an inner laminate
and an outer laminate carried on the outer surface of the inner laminate,
the inner laminate being comprised of a hydrophobic material.
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21. A flushable diaper as in claim 20 in which the laminated wall has a
2 strength which is sufficiently weak to enable the laminated wall to rupture
responsive to application of the predetermined force.

22. A flushable diaper as in claim 20 which the outer laminate is
2 comprised of polyvinyl alcohol.

1 23. Aflushable diaper as in claim 20 in which the hydrophobic material of
2 the inner laminate is poly(vinylidene) dichloride.

24, A flushable diaper as in claim 1 in which the absorbent member has
2  afluid pervious cover surrounding at least a portion of the inner body.

25. A method of providing a flushable diaper for use on the lower torso of
an infant or adult, the method comprising the steps of providing an
envelope having an inner and an outer wall with the outer wall being
comprised of a hydrophobic outer layer and a hydrophilic inner layer, and
the inner wall being comprised of a hydrophobic outer layer and a
hydrophilic inner layer, providing an absorbent member on the side of the
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inner wall which faces the lower torso when the diaper is being worn, the
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12 mto the inner body in an amount sufficient to form a colloidal suspension
13 with the material of the inner body for breaking down the structural integrity
14  of the inner body, providing a waterfilled container within an interior cavity
15 between the inner and outer walls with the container being comprised of
16 a laminated wall having a hydrophobic inner laminate and a hydrophilic
17  outer laminate, applying a force to rupture the container, releasing water

-
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18 from within the container and causing the water to be absorbed by the
19  hydrophilic inner layers and the absorbent member.

1 26. Amethod as in ¢laim 25 in which the diaper is placed into a body of
2 water after the container is ruptured.



