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grticles such_as diapers, incontinence pads,{sanitary napkins and the |ike.
Such articles are assenbled in a manner which renders them especially
effective-for absorbl ng di scharged body fluids while at the same tine
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more common in infants, tThe present i inventiomtrelates st ,dilsposabdd @bsdnbentt s.

Any indi vi dugl whiesefdsesc { TS, fCBRPARAEEYRARY LA R HabRIHY bhd"

Thi s ranges from newporns, to crrtical
nonanbul at ory i ndihgi Yike.s Q@ articles are a5|semb1§dgénea alanyeadduphemndeas

true "diaper rasfthefir e3gdcia®ly deFfERtivd Sfor‘ Sbdo Hl?éb%b&hbb $1hik S
nost sinple stagv{?l ontact irrit ;I’ITB.tItIS eilrrltatlo -of sinple -
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or both. Di apers withinvthe aajdcﬁm and hold the body 25 wast e, but .
general |y hoI the waste in direct,g& until changed, . -
l.e., in occlgded fashion for IonhA s ﬁﬁ[flO\fdh‘r'\tElg-ﬁﬂ-nq‘l-ibﬂsam:: is true for an
i ncont i nence pad or i ncoﬂﬁapleenmhbis eaf comimneferm ofi rird tationsanddwfil drimat
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While certainly more common in infants, this condition is not, in
fact, limited to infants. Any individual who suffers from incon-
tinence may develop this condition. This ranges from newborns, to
- “the elderly, to critically i1l or nonambu\étory individuals.
20 ' It is generally accepted that true “"diaper rash" or
"diaper dermatitis" is a condition which is, in. its most simple
stages, a contact irritant dermatitis. The irritation of simple
~ diaper rash results from extehded contact of the skin with urine,
or feces, or both. Diapers are worn to catch and hold the body
— 25 waste, but generally hold the waste in direct contact with the
' skin until changed, i.e., in occluded fashion for long periods of
time. The same is true for an incontinence pad, or incontinence
brief. However, while it is known that the body waste "causes"
diaper.rash, the precise component or components of the urine or
- 30 feces which are responsible for the resulting irritation of the
skin have not been conclusively identified.  The most commonly
accepted 11st of factors linked to diaper rash includes ammonia,
~ bacteria, the products of bacterial action, urine pH, Candida
albicans. and moisture. These are generally cited in the art as

35



T.2- being the nost likely candidates for agents or conditions which product:

or aggravate d
- of di aper rash
result of prol
Actikvity of
mxture is bel

Urine in contact with enzynes from feces can al so result

| aper rash. It has now been discovered that a primry cause

is a particular set of conditions which arises as a 5
onged contact of skin with mxtures of feces and urine.

proteolytic and lipoelytic fecal enzynes present «in such a

i eved to be a major factor 44r producing skin irritation..

i n production of

anmoni a whi ch beingedhe knast1( ikelyHcandidadesi far iagenks mrprqondi)tioexawlpib@w?; _

| evel s of 6.0
| i polytic enzy
also con- trib

especial ly,_eff
enhanci ng % he

f or egoi ng di aparineash Actdeitysugfeprotedigtief andt ilipolitdperfecath eneptasol can

be achi eved by
range to inh
si mul t aneousl y
Lowering of sk
odor control i
25 10

of prior art r
"amoni a- absor
envi ronnent .

US. Patent 4,
| ssued June 22

t hose i nstance

20

25

! & Y4l s that fecal proteolytic and
AR BPagprhvbts UiaPer +35A: pr ot eol y

_ uces di aper rash. Urine itself can
ute to dil&pdasr 2gN Beemadisrgvatrdsithad o RMB2EY apiseerdfi ron-
ment. ter, agfhpeer rash|iar lay paptRuUTAR $dte oFOEoRdItioNg Which SarliSes as a

Eeutltp o Lpratoped Statt cof cin” il HEKEhFes af; decesrand

PR 9, ST A Eef S S w4l o ©

praducing nskigp tiveititipe: dnineorinecontactdwythsenaymes bfeom

n her t of absorbent article

k #Hcgﬁ‘ya?slos% 2qpl t8iln ©boRC moniaﬂ VH K ﬁi{k@sré‘ﬂh or-
o) ypes S _such as sanitar

napki ns.

phy ¢ TRI® I Ise oifpEkin iPHnsFarhaxamriectrilevelspt 16 i0hped abeve, t end
to lower the pkhofyri JREFASeS KtHataFBcAN PrOtedl ythe &id 11pdTytiacenzymabicTber

ef erences_teach the addition qf varjous.acidic pH control of ;
B¢y TS oiCE PRoduses, dTapeh, Fash ¢ DEleLILSE)f fan baLadorelr ski
teibutecterdiaplr rayhchbg aduihgdmoisttare ctoarthe ediapepnemyiebnal .

91 I d May,10.,.1983; Bl U. S, Patent .3, 964, 486,
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~The foregoing diaper rash model suggests that effective
diaper rash control can be achieved by Towering skin pH to values

well within the acidic range to inhibit irritation-prdducing .

enzymatic activity while simultaneously maintainiﬁg the diaper
environment as dry as bossible. Lowering of skin pH may also be
an important factor in providing rash or odor control in other
types of absorbent articles such as sanitary napkins. _
Articles, compositions and procedures which inherently
tend to lower the pH of diapered skin are known in the art. In
fact, a number of prior art references teach the addition of
various acidic pH control or "ammonia-absorbing" agents to absor-

_bent articles or to the diapered skin environment. Such refer-

30

ences include, for example, Alonso et 61}, U.S. Patent 4,382,919,

- Issued May 10, 1983; Blaney, U.S. Patent 3,964,486, Issued June

35

22, 1976; Bryce, U.S. Patent 3,707,148, Issued December 26, 1972;

and Jones, Sr., U.S. Patent 3,794,034, Issued February 26, 1974,
In those finstances in the prior art wherein acidic pH

control agents have been incorporated into the cores of absorbent

*



35 control agents have been incorporated into the cores of absorbent

-3- articles, significant anounts of acid are needed in order to bring
about the desired "absorption" of ammonia or |owering of skin pH Pr ot ons
rel eased by acid material in an absorbent structure core nust be carried to
the s n by the telatively .inefficient necha-d? ni sm of back diffusion
or re-wéetting of the skin with fluid such as W¥ine. In those instances

wh d ' f ,
abié%gm?cgriFciﬁiﬁiiﬁie%haﬁﬁii%ﬁaa aBlnts” o CRIUHS aRE4ARL 18 bt o hatng
uggem rably al ger eabdut the qeisesa:cid'absﬁrpttcbm'bdfﬁamunrmragr\at:adngcnﬂ .skinlpH,

t t
™ 0ot P Bitongahéldsha MBS REA"IG! fn EDSoRFel SRR, core
cause ‘undesi rabl e Besl det carrieds ta yther skirerhy. the neletivelyt hieefifocbenti mgcha-
can be seen [hal ! RpiP of Sk QFFHIBbRGM TR0we L inG °8F Idhk LI %%iie@'uﬁaoa?éii e

absorbent articles ar e fective for a schar bod
wast e and whi ch al 3% W98 delna these ristancas whengisoaeidic materrial is tiaemed

i nproved absor bent ofIdy qheﬁoﬁsaé@tsn@i‘ HOPORFE 'alaeslrtimeameiie@b%ﬁéb&mxc?éid
skin pH control char g,

The present invent PBnpftFE t°éss‘f‘3' g?lp F%\F@H '?R %3%&!9%5%?& pditered by cthes
such as di apers whprdsene@dofo coated oki tmprdgniidde &3dor bitng add fida; 9adierdy

fluid Such backi h

el bt vl v hy i BEFer S PEHE ek V%Se%%‘iiqé'e Jerched | g, abFadeg, Fopm e

core positioned betopshee5and tdeéﬂnmeldi kg theeskiandnt aeforapsihdek . mighite cause

fl exi bl e absor bent fFddss, rE5RERE FHrJty ,c(ggrfg?n? M ophilic fiber materi al
es o I a

and_optional ly con%’ai ns partic [y water-insol ubl e
hydrogel material to incred®eYiew of| thei faregaingnit capake ispenarthagethareoisent

core. 30 anc%ntiihﬁuhdﬂi\é@& e Rdentif g ﬁiﬁ?ﬁ@%@ié‘ﬁs‘aﬁi@ab%ﬂﬁém articles
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absorbent articles hereinafter described have such absorbency and

skm pH control characteristics.

_ SUMMARY OF THE INVENTION

20 ' The present invention relates to an improved disposable
absorbent articles such as diapers which tend to lower skin pH
while absorbing discharged body fluids. Such articles comprise a
liquid impervious backing sheet, a relatively hydrophobic, liquid
- .pervious 'to_psheet and a flexible absorbent core positi‘bned between
AN _ 25 = the backing sheet and the topsheet. The flexible absorbent core
: ' essentially contains hydrophilic fiber material and optionaliy
contains particles of a- substantially water-insoluble hydrogel

materia].to increase the fluid absorbing capacity of the absorbent
core. ' ' - '

30 The improvement in disposabie-articles of the foregoing
type can be realized by constructing the relatively hydrophobic,
1iquid pervious topsheet at least in part from poiymeric non-woven
fabric or film material which contains acidic functional moieties

_ in the structure of the poiymers used to form the topsheet materi-
35 a]. When such topsheets contain sufficient acidic functional
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fabric or filmmterial which contains acidic functional noieties in the

structure of the polyners used to formthe topsheet materi- 35 al . When
such topsheets contain sufficient acidic .functional . -4- . noieties to *
i mpart an ion-exchange capacity to the topsheet of a | east 0. 25

meq./gm , the topsheet can, upon exposure,to body fluid, rel.ease Protons in
«énnunt sufficient to Iomer skin pH mﬁrﬁTn t he range of 3.0to 5.5.. As
noted her ei nbefore, | owe
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of di sposabl e Pg?)?rfg a;pfc?tr t _ ds. _sanitary napkins and the
| i ke. The absorbent article ' HE DRAWINRG t hr ee 20 basi c
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| i qui'd pervious topsheet. PIGH t of the artlclu
which is placed next to the y preferred :

absorbent. articles of The sahsnrbetﬁnarb'rclaSeoﬂlﬂmmbsmtdnapmmonmmeent
2 G "yt HookPiCRuttd PRAE Ay g Seas drgiaig prbglncon
U.S. Pat erlﬁ which .are capable of absorb'ing significant quantit'ies of water and
o body waste fluids such. as urine, feces and menses. Thus such
articles, for example, may be pfepared in the form of disposable
diapers, adult incontinence pads,'sanitary'napkins and the like.
The absorbent-articles.herein'genera11y comprise three
20 basic structural - components. One such component is a 1liquid
impervious backing sheet. On top of this backing sheet is placed
an absorbent core which may itself comprise one or more distinct
and/or separate zones or 1ayers.’ On top of this absorbent core is
placed a relatively hydrophobic, liquid pervious topsheet. The
| 25 topsheet is the element of the article which is placed next to the
skin of the wearer. -
Especially preferred absorbent articles of this in-
vention are disposable diapers. Absorbent articles in the form of
disposabie diapers are fully described in Duncan and Baker, U.S.
30 Patent Re 26,151, Issued January 31,.'1967; Duncan, U.S. Patent
3,592,194, Issued July 13, 1971; Duncan and Gellert, U.S. Patent =
3,489,148, Issued January 13, 1970; and Buen,‘ U.S. Patent
3,860,003, Issued January 14,1975 | .
| . . A preferred d1sposable d1aper configuration
35 for use in the articles of this invention comprises an absorbent




3, 592,194, .Issued July 13, 1971; Duncan and Gellert, U S. Patent 3,489,148,
Issued January 13, 1970; and Buell, U S. Patent 3,860,003, |ssued January
14, 1975 A preferred di sposabl e di aper configuration 35 for use in the
articles of this inventi-on.conprises an absorbent -5- .core; a liquid
per.viQus t-opsheét superposed or co-extensive wsth one face of the core; and -
a liquid inpervious backsheet superposed or co-extensive with the face of
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into the polyner stéip&" g" ﬁcpﬁ@ﬁbgpgﬁ{s&%ﬁ\g ﬁ?ﬁﬁﬁoﬂ%% QM & b‘SUPﬁg
Sui t abl e cheni cal | ysheedli drdcabserbent alorewhi ch can be used to formthe
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Ion-exchange, i.e., proton release, characteristics can be impart-

ed to fiber or film material used to form such topsheets by

chemically modifying the polymer structure of the fiber or film to

20 inCdrporate thereinto acidic functional moieties. Generally such

| ‘chemical modification of polymeric fiber or film material will
involve treatment of topsheet fiber or film with modifying agents

which serve to incdrporatg*carboxy]ic or inorganic acid functional

_ ‘groups into the polymer structure of the topsheet material.

N\ _ 25 Suitable chemically modified materials which can be used
to form the topsheets of the absorbent articles herein include
modified cellulosics such as cotton, rayon, ramie and the 1ike;
modified po]yolefins-such:as Tow density'polyethyléné and polypro-
py]ene; modifjéd polyesters and modified poly(acrylonitriles).

30° Examples of particular_materia]s'of these types include oxidized
cellulosics; phophorylated cellulosics; carboxymethylated cellu-
loSics; succinylated cgllulosics;'grafts.of polyolefins such as

_ polypfopylene with polyacrylics such as polyacrylic acid, hydroly-
zed poly(acrylamides), polyacrylates, and poly(acrylonitriles);

35 grafts_of cellulosics with polyacrylics such as polyacrylic acid,



pyl ene, nodified polyesters and nodified poly(acrylonitriles). 30

Exampl es of particular materials of these types include oxidized

cel l.ul osi cs; phophoryl ated cel | ul osi cs; 'carboxynet hyl ated cel |l u- 1 osics; .
succinyl ated cellulosics; grafts of polyoleflns such as pol ypropyl ene with

p Fyacryllcs such .as polyacryllc aci d, hy%roly- zed poly(acryl ani-des),
potyacryl ates, and poly(acrylonltrlles) 35 . grafts of cellulosics.with
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wi |l general | yre3g&ign.at sﬂ%&?aﬂﬂﬂé@"ﬂﬂcf peid P’ét?']"aﬂé fan this progeding od of

be car i ed 20 Ao RUBeT ufgifg MMCGATCHdr) WElgHE R D Y et %ﬂﬁ@*ﬁafnap
acid, [err], f%oﬁgmwb Pﬂiﬁqrﬂgﬂbfaq}}ﬂe 5|°ibﬂé§‘ﬁat“§ﬂdf%} ngg dFl% _
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heat i ng generaddiyl tacfatariat of dimpmr at ur e9.0211hi kot 2D:2andBaking ftoeffect '
[err] to [errledi@bification will ‘generally occur at temperatures of from
100°C to 150°C for a period of from - = 10 to 60 minutes.
Succinylation of rayon/polyester blends can be carried
20 out by treating the fabric to impregnate succinamic acid,
(H,NOC)CH,CH,(COOH), followed by heating of the impregnated fabric
to drive off ammonia and leave the succinylated fabric structure.
Succinamic acid is generally applied to fabric in a mole ratio of
succinamic acid to cellulose OH groups within the range of from

25 . 0.25:1 to 2:1. Subsequent heating generally occurs at
temperatures within the range of from - 100°C to 150°C for a
period of from 15 to 180 minutes. '

No matter what procedure 1is employed to impart fon-
~ exharge properties to the topsheet material used '_in ‘the articles
30 of the present invention, such topsheet material must be modified
‘to the e'xtent .that the topsheets themselves have an ion-exchange
capacity of at least  0.25 meq./gram, preferably at least
0.60 meq./gram, and most preferably at least . 1.0
meq./gram. Depending upon the type and concentration of modifying |
35 agents used to prepare the ion-exch’angé topsheet material, it may



peri od of from 15 to 180 minutes. No matter what procedure is

enpl oyed to inpart ion- exhange properties to the topsheet material used in
the articles 30 of, the present .invention, such topsheet material must be
nmodified to the extent that' the topsheets t hensel ves have an ion- exchange

capamiy of, at |éast: - 0.25 neq. /grarr]_7_preferably at least 0.60
neq. /gram and ‘most preferably at |east 1.0 neq./gram
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I nvention, the I qui eet
matertals have been fashioned into the finished topsheet sub-

strete. In the case of fiber-containing topsheets, the topsheets
may be constructed entirely of the modified ion-exchanging fibers
or'can be formed from both derivatized and non-derivatized fiber
"_20_ material. o
. Even though they are chem1ca]1y ‘modified to impart
ion-exchange capacity thereto, the topsheets of the present
absorbent articles must desirably remain relatively hydrophobic.
' For purposes of this invention, the liquid pervious topsheet is
N - 25 relative]y hydrophobic if it is less absorbent of discharged body
o fluid than is the absorbent core placed beneath the topsheet.

B As indicated, the 1on-exchangtng, liquid pervious
topsheets hereinbefore described are used in combination with a -
liquid 1mpervious backing sheet and a flexible absorbent core to

30 form the absorbent articles of the present invention. The backing
~ sheet of the articles herein can be constructed, for example, from
a thin, _p]esttc film of polyethylene, polypropylene, or other
flexible moisture impeding material which is substantially water
impervious. Polyethylene, having an embossed caliper of approxi-
35 'mately 1.5 mils, is especially preferred



25 rel atively hydrophobic if it is |ess absorbent of discharged body

fluid‘than is the absorbent core placed beneath the topsheet. As

indi cated, the ion-exchanging, |iquid pervious topsheets her ei nbefore ¢

descri bed ‘are used in conbination with a liquid inpervious backing sheet

artd a flexible absorbent core to 30 formpthe absorbent articles of the
‘sent i nvention. The backing sheet of e articles herein can be

constructed, for exanp froma thin, plastic filmo oly Iene,~ )

pol ypropyl ene, - or. ot htpéf?% ?'ét A& Jse pPﬁi)E’cﬁ ﬁﬁn}?ﬁ{"@r%P ﬁ/n REKTyAT
substanti al | y shele¢r andpethe oums cHangihy | eopshebtVvitoy ﬂmmer’dh@ssm etfdnitper of
approxi- 35 nrgté L%ssnl‘[' : eagelhg/ Eﬁs ereferre ] og "

absor bent cor é ?"SHIE é‘f@k %Pt ﬂb‘%ﬁ %%D E)orfneees[ e"!ﬂ?d yt antains '
i on- exchangi ngxydlroplsﬂeetfittem fatenial has dheoptimary of luiid-absonbing mediurSuch an
absor bent gcor I r :
primary flslcjl der ?%TL h’é‘c‘i"o&mi? rﬁb%#j UQQE Hm&hE gﬁorﬁg{lﬂd ?Ebers’}o:}sed I n
t he absorbent wﬂ:écak oy usei ipcthe fRﬂeSm‘é Eﬂh'@npreéwtt}fpﬁvoﬁt hydro- Any
type of hydro- tﬁ*‘l*il:'ﬁﬁ‘e'rbﬁﬁidWHSh?&ﬁtfaS}’é tp fsé l&ﬁvéﬁti@ﬁﬂe Bma{m ont

absorbent products is sul t ab or use Ln the core Q abs
articles of theroduetents jalsensuthable fon ysei dncibanpare of therabsgrbent pers

i ncl ude cel | ulgaqciédess, tn@ymsewl Ymiefnﬁorfl b@p@cif@ f‘@(amswpéies Wt
swtable dro ilic,fi

ber ib
aor  adbane Pibess 1 1080 ol 3 | FBBr e, TRNaP bR NePPRT f b Dttax,
reasons of avexampbes iafy suitablec hgdrophél iaulfiders idrer hydrophphfzedchydwo-v\ood

Precent '+ nvencioRTE: fIDERE, sBch a5 . surfactaft b Bfe” BE ST RS
contain di scr etherpaptasgies fabersubsthont | egasonsvaor alvnﬂﬂhlfility hgod ogast,
material. S“Chcaﬁﬂiﬁﬂflfﬁ%tse;?]@ p%rffﬁﬂa?oﬁ nh}ﬁlfgi?é%nhfe ?QWQS

capabl e of absorbin retalnin dera gressures
Sui t abl e Hpdrogel s canIBedipn gmdcemdémpat fs b Rresent  inyegtion.othe

or gani ¢ CO”DOUM%rEéWLh cdve CoPSEhel PtRA eBOhdFERS Wi Y 380 ¢6Ht'ams dRXrete by .
coval ent, Ionlﬁirt1gﬂes o¥ﬁ' dgétantia¥fy %aEEr-insoluble hydrogel material.
Such hydrogel materials are inorganic or organ1c compounds capable
of absorbing fluids and retaining them under moderate pressures.
20 Suitable hydrogels can be inorganic materials such as
silica gels or organic compounds such as cross-1inked polymers.
Cross-1inking may be by covalent, jonic, vander Waals, or hydrogen
bonding. Examples of hydrogel polymers include polyacry1am1des,
_polyvinyl alcohol, ethylene maleic anhydride copolymers, polyvinyl
25 ethers, hydroxypropyl cellulose, carboxymethyl cellulose, poly-
vinyl morpholinone, polymers and copolymers of vinyl sulfonic
acid, polyacrylates, polyacrylamides, polyvinyl pyridine and the
like. Other suitable hydrogels are those disclosed in Assarsson
et al,, U.S. Patent 3,901,236, Issued August 26, 1975. _
3 S |  Particularly
- preferred hydrogel polymers for'use‘herein'éré:hydr61yzed acryl-
onitrile grafted starch, acrylic ‘acid grafted starch poly-
_acrylates, and 1sobuty1ene maleic anhydr1de copo]ymers, or mix-
tures ‘thereof.
35

such



bondi ng. . Exanpl es of hydrogel polyners include polyacrylam des, polyvinyl
al cohol , et hyl ene mal ei ¢ anhydri de copol yners; pol yvinyl 25 et hers,

Rydr oxypropyl .. cel.lul ose, carboxynmethyl cellulose, poly- vinyl

nor phol i none, "pol ymers and copol yners of vinyl sulfonic acid,

pol yacr.yl at es, pol yacryl anmi des, polyvinyl pyridine and the like. Oher

sui ta\bl‘e hydrogel s are those disclosed in As'§arsson et al., U S  Patent
3,901, 236, Issued August 1975, 30 o .
Partieutarly preferred '5hygﬁ%ﬁége%olféﬁerp{epﬁ?i"@sehmpﬁ‘?w af€e hfldselosedd in
acryl - oni t-ri._.I.e_gﬂa;udéebtsahrplﬂ,.SacHayﬁnt 4@07ﬁi,ﬁgsarnsede¢trabﬁﬁhrypggy-1973; in -
acrylates, and i : I ¢ jpRhyglnl - rs, or X-. tyre
thereof. 35 - S&Q@?&"@E&é@ a?bf Lﬁgl’e%&?ﬁﬁgﬁ%ﬁébqégge %suegrlg}gua; s088H3 in
Masuda et al., U.ad péurdher 4i074.863Patentised 78885,y 8618153, 3,670,731,

Tsubaki ot 13,66, 543, Pat 41 286,40 taea5, 1981; and
Further in w5 oER % (VY B B0 o o et JBE st 5

3,664,343, 3,783,871, and Bel gi an Pat ent 785, 850. Hydrogel naterial is
preferably used in the abHpdregal ﬁﬁma-’ﬂe{f'-ﬂe‘fﬂréﬂ‘lg fueé&“ﬁf Qies%s{;ﬁent
elnthe formoi a web

articl es. drg -¢on-. taini or es | then
gr batt of thgwlcfogs#uyﬁ?wm _quc tﬁgbg?‘@“ vﬁﬁl\:nrfhtsﬁﬁe‘iﬁ Particdesar t Hydrogebicon-
hydrogel dis- pertaddingrcnores. wilidithge! bepaint ithe eforandfbe wéb & bEesi g dhe

Shancs hadi ndO5" TEACHers BB e kb, BRFCINS of Torigeians” ©
needl es,. flakes aersed bkheseimr eHydreagedopartiples ezhnf be 66 anyudesiredeimape,
Ciason - con i niar mertest 6F SSBigRACPE BE, TGN puteers
present inventiorftare Mapesthaying ddrarge ngneatestridimensionssmal lpst tdiverssion
having a particl ea3igg 1\4aéyﬁe"ealey1erﬂaka§ %drﬁms,Oérféemf&'b%hﬂié_ﬁﬁaké’d‘sfo@y
precl ude the_lso use of.nv\i@é S{mllnel or vgr ar&e particles. I ‘reasons
of indus- tritdl MG ISrEIne wbogatomeratas.g '{i&"?ﬂ Particdesgmy piso beawused.
- - ¢ Although :hydrogel-containing absorbent cores used in
preferred embodiments of the present invention are expected to
“perform well with hydrogel particles having a particle size
L varying over a wide range, other considerations may preclude the
| 20 use of very small or very large particles. For reasons of indus-
h trial hygiene, (weight) average particle sizes smaller than
30 microns are less desirable. Particles having ‘a smallest
~dimension larger than -2 mm may also cause a feeling of
| . grittiness in the absorbent structure, which is undesirable from a
—/ :_ | 25 consumer aesthetics standpoint. Preferred for use herein are
~ ‘particles having an (weight) average particle size of from
50 microns to . lmm. "“Particle Size" as used herein means the
weight average of the smallest dimension of the individual parti-
cles. ' . : : )
30 The relative amount of hydrophilic fibers and hydrogel
 particles used in those absorbent articles herein which contain
hydrogel can be most cdnvenient]y expressed in a weight ratio of
fiber to hydrogel. These ratios may range from .  30:70 to
aboUt 98:2. For'most-commerqial]y available-hydfoge]s the optimum
35 fiber/hydrogel ratio is in. the range of from 50:50 to



30 microns are |less desirable. Particles having a smallest --
di nmensi on | arger than 2 mm may al so cause a feeling of :
- grittiness in the absorbent structure, which.is undesirable froma 25 ¢
consumer - aest hetics _standpoint. Preferred for use herein are particles
ha\rr ng an (wei ght) average particle size of from50 nicrons t.0 ’ Imm -

"Particle Size" as used herein means t he=H ght average of the small est

di f th dji v | ti- t ~

Srount. of hydr 85181 | BAsedngh & SHEE/PPETETBaNCH analxaiss TADER/PYTOREL S0 kiRRbrikent

articles hereigfviroph contzg rzshwlrogel 90210 e NFreife pred e NTHENSE bVefem&ssed
ht fib d T ra A

30: 70" {0 about 15801, CPURSar bEselh OoPhs e1gtiEa chats PP IHARBILIG FIBE | mum

35 fiber/hyd{egr! wood ipulpsfibnrsheandahgm'ogélf r iy, for example,aﬁboﬁOpntp

-10- 95:5.. B f f

from o015 o- BEfee" wuld Yol AR BR R BAE YR iCes wolfd COA' GO, TGhelD ©

cour se, based fibanfbydrogel i Rﬂéﬂébmléfb&rmﬂ)mstlﬁfﬂﬁe\!ﬁs (e. g Wood puI p

fibers) and hydrogel . Ifihe fd@ﬁs%rﬂ?' Qhe"‘ﬁ_f&?\@ﬁ‘l&o’ﬁta rh'mgr 3880 MRk degre UP

and/ or. hydrogel prices woul rati os woul d
be more cost efdidie OF. somee imRArSARce dn. determiainggshe &hﬁ?ﬁbﬁ“tng"%ﬁ@ent

core can be of gfOgRe | FEXUN t MY CabsBriite 'artNe T thﬁeﬁbﬁﬁrbget :ﬁumm ¢§ of
t he result g abs rbe%eart icle. \Wen

the absorbifhi USf ROFRGt, £t B ORI hY o the absgirbedt oors 1% the
range of from preferably i@ the range of0f|§b|r{ err] EY) tUDre pr&féegacmh3), Bnd hi n
tcgﬁt ;?E?ﬁgoLyLﬁrgréQelprsf?r{albg e%%éhoghe fgngefor rr%@ﬁrby ai r1§§§ﬁt core . o
m xture of hydghewd. ic fibers and hydrogel particles. Such a procedure is
L0504 Pyl e MEREEAY GreSribfia FHREORAIoRR) SBir uthec e ofgl>
absor bent b%re formed dny airl ay ng a dry mixture of hydmph ilic ¥1bers and
hydrogel particles. Such a procedure is described more fully in
- Procter & Gamble; European Patent Pubhcat'ron No. EP-A-122042;
Published October 17, 1984.
_ If hydrogel is employed in the absorbent core, it need
20 not be wuniformly d1str1buted throughout the core. In fact,
hydrogel can be placed only in one or more layers within the
" absorbent core, preferably near the bottom of the core. In such a
| case, the top portion of the absorbent core may consist essential-
ly only of hydrophilic fiber matemal W'lth substant1a11y no
25  hydrogel present. :
_ The use of ion-exchanging topsheets for absorbent
~ articles containing hydrogel particles in the absorb_eht core is
_ especia]_ly advantageous. Many of the preferred hydrogel materials
. are most effective fluid absorbers when pH at the point of absorp-

- 30 tion is in the neutral to slightly alkaline range. Addition to
absorbent articles of materials which lower pH can therefore
adversely affect the fluid-absorbing capacity of the hydrogel.'
However, by utilizing an idn#exchanging' topsheet to bring about
desirable lowering of skin pH within the acid r'a'nge, such acid pH

35 effects tend to be more localized in the 'topsheet area which is



20 not.be wuniformy distributed - throughout the core. In facts
hydrogel can be placed only in one or nore tayers w thin the absorbent
core, preferably near the bottomof the core. In such a case, the top

portion of the absorbent core may consist essential- ly only of

hydrophilic fiber ‘material wth subst ant_gil ly no-25 hydr ogel present.
The ‘use of i on:'exchangi ng topsheets for absdfbent articles containing

hydr ogel ticl es. s, ' f“ak Ly, _
of “has pr ot er r o TROOFR, S8 HRCh¥ge bl o PR AbLUnRECHABTEN e AELY
~ pH at "t he point &yd rpateddal canothereby rbet peesegved.al to slightly al kaline
. . _Addition t- b ; JdC | ) Wi h -
theref or o adver sely aff oct Hlefaried’ sbSuBonf AT it HhE OB BIALEE:-
However, by Uti | ebiegHARET di- SldusArafiedgby GHeHanawing SyPRHEFednbRNENdES: 1 10 o
Lo be more | cal ioarp sy inapad Waper SPCLaNG of the PlrBiing NopFifes o
hydr ogel nat eri alﬁq‘ﬂde WQBY"(?é‘Et p’E@ﬂé‘@i lsse%{] 1(C(ﬂe h@%i&agﬁ‘e‘imq“ermal ogaﬁhe
5 her eby bgl. prgfserbueldi_ngA_ stlmftert(Hd iadgsam baotrglass<dhaped hltss?oﬁhentn c_i:{'a 102h c
i spos- able dia . mi e e
houlrogl ass- shaped%%méa@é'bb gﬁ{?@bﬁﬁé yfg#;'é'ﬁt ﬁé&\uﬁgvﬁ@ a%o%%?&ségm aﬂlegUi d -
i nper vi ous backi jsehdistributed Rbroughoutdthen absprientt kerdalle agestisaret®1
: hi | ' e il q ? & . :
mt or a1 - suchOas PACH 168 F0Y BF RubS Gttty ARLEBSSRIE, HRRbT matdliEl o

core 102 are di sdositiongd omippic the hourgkassoshapadabserienfacere 183disupne, -
T an o exc e A e e o o
(e “mter o sdiRenmaderfalsouch a8 SucsIRyTRsRY SHBR RRIVEREST BT ot orovides "
‘topsheet with ahe | oopsheebangfth capaciby-exchangdt capacitylSof at least
0. 2o 9 2% Wobnh/GRANCSulh 4, AR, MRIFIGIIRE BBt sh BB 4G .
bet ween 3in0 thedpresencedlafobbdytflaids cdueh asi umjineose ethataskimepH is
topsheets are  jo.eped to a value between 3.0 and 5.5. |
 Absorbent articles using ion-exchang"ing topsheets are
. illustrated by the following exémples:'
20 _ _ o ' EXAMPLE I .
This example involves the direct esterification of a cellulosic
fabric with pd‘lyacrylic acid to form absorbent article topsheets.
- Several solutions of polyacrylic acid (molecular weight =
4,000,000) are padded on_to sheets of 70%/30% rayon/polyester
\ 25 spunlaced fabric (Sontar@(ﬁ?-ﬁm’)ont). These treated sheets are
| cured by baking for one hour in an oven at 110-115°C. The cured
fabrics are washed in distilled water to remove "free" polyacrylic
acid and are then air dried. The several treating solutions, the
amount of each employed and the resulting ion-exchange capacities
30 imparted to the treated sheets are set forth in Table I.

35



il lustrated bythefollovmng exanples: 20 .
EXAVMPLE | This exanpl e involves the direct esterification of a cell uI osi c
- fabric with polyacrylic acid to form absorbent artlcle t opsheets. Several . *
sol uti ons of polyacrylic acid (ol ecular weight = 4,000,000) are padded on -
tQ 'sheets of 70% 30% rayon/ pol yester 25 5D punl aced fabritc ([err] (RTM by
ont). These treated sheets are cured %y baki ng for one hour in an .oven
at [err]. The cured fabrics are washed ?‘ gdipstilled water to renove "£ree”
pol yacrylic acid and are then air dried. Le several treating sol uti obew
the anount of &heet enplangedoti®elyhe resul tiWad Se/exchandentdixshengs es 30
inparted to theNgseat eCiNbig Acdde set fort latly| e | . _3€2pacityo. Table |

Sheet Conc. qf Poly- V‘gt Sol n/ | on- Exc

acrylic Acid 1 WP 4% oth Aoty 1 geﬂ “‘ec’i\}og 0.2%
4.2/1 5 2 0.14 neg/Q.5% 2 . .4,7/10.5% 0,13 meg/

4.7/1 - 0.13 neqg/g %

0.90 rreq/g Tr earaed fabrics @TS%[ hese types ergséﬁﬂ abl e forot?soemﬁ 9
i on- exchangi ng t opsheet®reptedifibdichafr these dypesaruje sapkabile yfex usedas 0. 25

exchange capaciio)-SirapeDibc: sansnfes, Cofblagy, BRLEr _don-sithpdd SdnatdRu i ng
t opsheet s wit hiexceetts dbRbereqdigrame prbIsersbeﬂ riNasnt |lorand 2Adi0 triodndiave
treatnents g WOE&X I\H_@i@r\t ”’Ftﬁ\dpeﬂch&r@e' @Eﬁa‘ﬁ%ﬁ 5fl?er' Ofe Strel B %Ep?&‘v%ya f

such sheets. rg% ene topsheet ta
from a conmerdSFeptapl &vzlpl":ﬁi‘lcﬁa'@ﬂi&ﬂermﬂ?w& Eh%u‘FQ'ﬁﬁéﬁ e&fvmtf‘ﬁ

[err]. In th'f?e@érﬁ.ceﬁWeﬁtiorﬁS Radi ¢iorall |Mead|ﬁ’é‘tftrsl hRdldi e Weedesd, toU. S,y
Patent 3,629,0

reated wiih a AEreesR Hie onurconnds canaciny; of subRHBREY chi or i de 20° 1or

one minute. After water washing and dEYAMPYE Ihe i on-exchange
15 A polypropylene topsheet taken from a commercially
available diaper product LUVS 1s su]fonated with 503. In this
procedure, as more fully described in Walles, U.S. Patent
3,629,025, Tssued December 21, 1971, the polypropylene material is
treated with a refluxing.solution of 3% S(Il3 in methylenedichloride
20 for one minute. After water washing and drying, the ion-exchange
capacity of the topsheet is determined to be 0. 38 meq/g.
- EXAMPLE IIT
A cellu]osu: fabric is carboxymethylated ‘with chloro-
acetic acid in this example. The fabric employed is the 70%/30%
25 rayon/polyester Sontar@jﬂsed %n Example I. Carboxymethylation is
carried out in a series of steps which include: (1) reaction with
NaOH to form alkali cellulose; (2) reaction with chloroacetic
acid;. (3) acidifcation 4n dilute HCl, (4) washmg in d1st1'lled
water, and {5) drying.

30 - Several samples are prepared using various ratios of
cellulosic to chioroacetic acid and various concentrations of the
chloroacetic acid solution itself. In all cases, a 4.5/1 iso-
propyl alcohol/water solvent is used for both NaOH and chloro-
acetic acid. Also in all cases the molar ratio of NaOH to
35 '



capaC|ty of the topsheet is determ ned to be 0.38 meq/ g. EXAMPLE 111 A-
cel lulosic fabric is carboxymethylated with chloro- acetic acid in this
ex&mle. The.fabri¢ enployed is the 70% 30% 25 rayon/ pol yester [err] °

(RTM _used in Exanple |. Carboxynethylation is carried out in a series of
step{M| ch include: (1) reaction with NaOH,t,o formalkali cellulose; (2)
reaction w th chl oroacetic acid; (3) acidifcalfion in dilute HJ ; (4)

mashlng in distil 0 Ies
are ptepared usi néhq\g/g#gl%tgggsc ragggofs @?P'L%I F%q 83 L.9/3- ctﬁeaFB%beFP'&JédP

various concent r stheorigneixchangec apacitiesi of athied resultiingn fabisie) fsampldsn a&é'
cases, a 4.5/1 |§(ﬁ wﬁ)rﬁpﬂbﬂ Qphol /wat er solvent is used for both NaCH and
chl oro- acetic aci 8 Also in"all cases the nolar ratio of NaOH to 35
-13- chloroacetic acid is nmintai ned.at 1TABLE. Il Reaction:conditions and the
i on- exchange. §apaC|t|es of the resulti nach Fvoh e éﬁs{@rrpl es are shown in Table

I'I. TABLE 1| ~ Cellulose*/Chloro- I'or oacet |

Cel I ul ose*/ Chl or Gamphei d/ &dt\ier{(cid . Aqdﬁghon- : qg ahange acetic
Aci d -Collo, __ (MlawpRatiny _CapafuMyml o _cC ( tﬁ%&)

(an) [err] (Hs) — (nmeq/lg) T _
50 0.12.10 22.47 - 0.58. 34 50 3 1. TJQIZ 50
2.5 - 0.44 3. 0 3 4.5

0.09 4. LR T 0:52 1 oa 172 0% 2¥ (oM

0. 33 3.1.04 033 2 0. 3% * *sorhe41\aNof 09

anhydrogl ucose unig, is used i 0,343 s cal cul atiho 15 React i epeat ed
once on sane substrate to obtain this result. %%mpl esﬁ\los4 2, 4 %555 from

Table |1 woul d be Suwitable foP-3ke as ion- exdh®hgi ngb opheet s ith56HE
articles herein. BEXfAPMR o#/an anhydroglucose unit is used in this calculation.

15 ** Reaction repeated once on same substrate to obtain this result.
‘Sample Nos. 2, 4 and 5 from Table II would be suitable
for use as jon-exchanging topsheets in the articles herem

EXAMPLE IV
In this example the 70%/30% rayon/po]yester 1:argD (R”"')
20 fabric is succinylated using succinamic acid. The Sontar fmc _

is impregnated with approx1mate1y 0.02 mole of succinamic acid in

water per gram of fabric. The impregnated fabric is then heated

in a forced-air oven for two hours at approximately 125°C. The

fabric sample is then washed in dilute HC1 followed by distilled

25 ‘water and is thereafter dried. Such a 'procedure provides a fabric
- 3 su1tab1e for use as a diaper topsheet havmg an ion- exchange '

capacity of N 5 meq/g.
EXAMPLE V kT‘M ) | :

| _ . A carboxymethylated Sontar@ﬁy fabric as prepared in

.30 Example III is tested for its ability to control skin pH when used

- S as a diaper topsheet in the presence of sy thetic urine. In such

testing, the carboxymethylated Sontar ,&s substituted for the

. regular topsheet on patches (6.35cm. X 6.35cm.) cut from a commer-

~cially available ‘diaper product PAMPERS’{R %th these modified

- 35 patches and unmod1f1ed patches cut from PAMPERSAa%'e s)oaked with



In this exanple the 70% 30% rayon/polyester [err] (RTM 20 fabrie is
succi nyl ated using succinamc acid. The [err] (RTM fabric is inpregnated
-with, approximately 0.02 nole of succinamc acid in water .per gram of ' LS
fabric. - The inpregnated fabric is then heated in a forced-air oven for two
hours at approxinately 125C. The fabric Sﬁg‘pl e is then washed in dilute HC
foM owed by distilled 25 ~water and is Ch®&teafter dried. Such a pr ocedure
provi des a fabric syitable for yse as.a di aper .{opsheet having a . e
i on- exchange c&p#cltifeshrtheir we?gl_lts. ?feq?g?y'%i’ﬁmEa‘lP%“scé?m’béyﬂﬁ“rﬁPw
[g_rlr]t(RtTM faleanhmsgjﬁg Pl Natd ; 'ogow Ca A ampﬂgi;l I"o’r?“t Mg61 hu&or ahds
ability to contr n, ‘use a dFaperstopsheet .i [ e“presence
of sy thetic uhﬁézﬁ :’rﬂ Xt &t'\oﬂb‘,"ﬁsct RY BB'&yrrSFﬁ@%&*éﬁef e?rﬂp tﬁ?ﬂ'l\/p is
substituted fowotrteon ¢hel foreamssofeaduit sabjeces fdr dbenhouk,6afd cskin pidit -

froma co r- Géald: vai.l abl saper ugt gqRAMVP, ' :
t hese nodi Ti ed vgglﬂs %3Y%h§‘s‘é'gnggﬁ%’ﬂr*8§?‘flé‘gg’?£t ghefs‘a?ut@?%ﬁg%kﬁfé%@h?mm_
are soaked wit Resultsiaf sgick pH measunementsiareishown as €9hlows: i c a%a ous
urine sol ution conprising 1.0% Nad ; 0.@3.%&3@,[&],”'3 24 OSyeh f ﬂrﬁR jnd

0.0025% Triton SQWdeTdé sHBe10Ni ONi C §M']@C“&nh..fr _Ek'a BC are then

~worn on the fo _ Subj ects= ~om o St pH 5 o
values are thej ghetegmoned using a flat syrgpace el ectrode. 'Results

of such pH peasurenents are shown as f : lCar boxynet hyl ated [err] (RTM
St andar d Tég‘;heet ~ Sanple No. Exanple |11 °Skir pH 5.50
4.50 10 Succinylated Sontar iE a4 phepared/|int Edafpler IV(RTM

fabric as prepgreq.,i j el kM.s ‘as. ag i rt h R foll ows.
The ' sucei hyl anBd abed cf¥ e glabers SoBShES s TeoliBREy (| OB AR finacdt' iR
f r om PANPERS ( FRabri f’ﬁm tasd a nreplacemeaty topshaetsuioh padches i qutsciromd in
15 five tinegpaj : Sy LCy Ur i U ol @ cbed 4N
Bxampl e V. - AngbeRSY oy Uoctiibetf (Y PLAihe . CRE SN gabth (37 COMREE o
15 five times its weight of the syrthetic urine solution described in
Example V. Anothg_r such patch is left. dry. These patches are
worn on the backs of adult subjects for ome hour, and skin pH
values are then measured using the flat surface electrode.

Results _are'_sh'_own in Table III.

20 - TABLE III o
- ' Wet Patch Dry Patch = Unpatched
- Skimph 3.1 3.6 . 4.4

: EXAMPLE VII |
_ A diaper is prepared as described in Buell, U.S. Patent
25 3,860,003, Issued January 14, 1975. The hourglass-shaped softwood
| pulp core of such a diaper has the following dimensions: length:
15.5 in. (about 40 cm), width at the ears: 10.5 in. (about 27 cm),
and width in the center: 3.75 in. (about 9.5 cm). The topsheet
'employe_d. in such a diaper is a succinylated Scmt:argD %a‘l;ﬂt
30 prepared as described in Example IV. Such a topsheet has an .
ion-exchange capacity of 1.5 meq/g. | Such a diaper is especially
e'fféctivé_in lowering a baby's skin pH to within the range of 3.0
- 5.5 in the presence of urine discharged during use.
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. -15- EXAMPLE VIII_A su

.

worn on the backs of adult subjects for one hour, and skin pH values are
t hen measured usi ng the flat surface el ectrode. Results are shown in
Jable 111. 20. . TABLE Il Wet Patch ,.
Dry -Pat ch ' Unpatched Sk| n pH _ 3.6

4.4 EXAVPLE VI A di aper is prepared as desapl bed in Buell, US. Patent 25
3, 860,003, |ssued January 14, 1975. The hol gI ass- shaped softvvood pul p

core of such a diaper has the fol I ow ng S length: 15.5 in. (about
40 cm. width at the ears: 10.5 in. (abégé@? tﬁ‘}s and width in the center:

3.75 in. (about 9.5 cn). AThupplepentadt imsprbyesre iconsaitinga fluipabsortding
succinylated [er rﬂgdroéeﬁbwa%?’&es REeRAiG @° tﬂgsﬁ i@?d sﬁtﬁgtgfhgngt ﬁx%ple

Such a topsheet on- exchange Capaci
di aper is especi dlly ePuetta veuppl ementad ngsertbangres iskimadeHwith vdafiti wobde

range of 3.06 5. ﬁbeﬁstm RCP %c‘?a gFaried JiSreR' f ﬁdﬁ- nggﬂﬂ HngO\? |9n5

ert core contal

“hydrogel particl &/¢3 (?GEEFCBG ﬂ?@ 8 aper s€3 fHcrnens f'SMﬁM 1000", feaBh a
suppl enental i nsSanyo dv.¢ Japarhdin wffbefi'@ﬁ}d €t ratio ofi H5413, aNheaSipples

55 i or ons. (» SamiSH R et <0pg e 78 @‘&3‘%33?}&961% (G038 g/en?)

fi be[1 hy](cjrogel r/emdo aofcad bpers. oﬂ'kﬂaOQurije(OIﬂ%Gt am) nakich ooreesponds bosas
0 1 7

m: ght cgrreségngsde?g"ép 08 0. %e i/] %";,andn% %gb? FPQJ] %qgggt ?)qrém!gt g‘lwqr%gert

core is covered With & sheett Oﬁfe QP%p‘éiS{SHesw aNd totatsize of z8.5fin3. %

in. x 15.5 in. (agest if., {a‘lﬁuﬁ”b x 3 émFUpﬁ*hggegglem#ﬁﬁ/rtinlgﬁhﬁ é[o?'e 1s

i Rserted | engt hwi se into di.aper structure
hour gl ass- shgped i@é?@%def‘%@“ﬁégyﬁqw AR ﬁﬁ"!@"msh@eﬁxamﬂm«a\fn "l

‘envel ope tissue betiweeh g mbhrgh%shﬂmﬁha%&ré hgwedthe polyethylene backing
15 sheet, the envelope tissue being against the hourglass shaped
. core. :

. The ion-exchanging succinylated topsheet in such a
diaper is able to provide effective skin pH control while minimiz-
_ ing the 'Iowering of the pH of fluid in the environment of  the
20 hydrogel-containing core. Absorbent capacity of the hydrogel in
the insert core is thus not significantly diminished by the

presence of the succmylated topsheet.

EXAMPLE IX
| . Several diaper patches are prepared using various types
N } 25 of absorbent cores and topsheets. These diaper patches are

" described in Table IV

30
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"core. The i on- exchangi ng succi nyl ated topsheet in such a diaper is able to
‘provide effective skin pH control while mnimz- ing the Iowering of the pH

-of fluid in the environnent of the 20 hydr ogel - cont ai ning cor.e.
Absor bent- capacity of the hydrogel in the insert core is t hus not -
significantly dimnished by the presence of the succinylated 't opshéet .
CEXAMPLE | X Several diaper patches are predf~ed using various types 25 .

absor bent

Topsheet 1.

80% wood pul p 9

of -

cores and . topsheets.  These dlaper pat ches are descrLbed
in Table 1V. 30 35 , -16- TABLE IV Pat EABLRoIV Core i

PoI ypropyl ?%h@gtm 1) 2.

20%

gtl:ﬂ% wood puI p ft

Iene

cross-|inked, polly- acr}p% é’oPﬂ/dﬁ“ e(’75% n%q}tyPﬁPlP‘Vzléw @ mil)  goo Wood

pul-p fi ber

| i nked polyacryl
Polypropyleﬁe (8 ml) 2

SUCC|ny|ated rayon/ pol y-

capacity =

Polyp ene 20@6 |d|f|e cro 0
e hyd &P I i zed ‘ypropy 0&5{%}1}1 pul p fiber
* linked
pol yacryl at e hydr ogel Hﬁg f[%lyge 100% Wood pul p fiber
A xchange 20 -
0.9 M0/ 9)  80% wood pulp fiber Polypropylene (8 mil)
' 20% acidified cross-
10 Tinked polyacrylate
hydrogel :
( 34% neutralized) | |
4. 80% wood pulp fiber Polypropylene (8 mil)
' 20% acidified cross- o
15 Tinked po]yacrylate
hydrogel ' .
R 11% neutra]ized) o _ _
5. 100% wood pulp fiber Succinyiated rayon/poly-
. ' ester** (Ion-exchange
20 capacity 0 9 meq/g)
* Aqualic 4R235% from Nippon Shokubai K. K Co. Ltd., Japan
*k. SontaraR from DuPont , _
The 75% neutralized hydrogel in such'struotures serves
to enhance fluid absorption capacity of the diaper. The acidified
25 hydrogel acts as a pH control agent by releasing protons upon
contact with urine. Such acidified hydroge1s also provide some
fluid absorbing capacity.
Patches such as described in Table IV are loaded with
five times their weight of the synthet1c urine solution described
30 in Example V and are then worn on the forearms of adult subjects

for two .hours. Skin pH readings are then taken for each sample
- using a flat surface electrode. Results are set forth in Table V.

¢
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* Aqual i ¢ 4R04K1 from Ni ppon Shokubai K. K. Co. Ltd., Japan ** [err] (RTM
from DuPont The 75% neutralized hydrogel in such structures serves to
gnhance fluid_ absorption capacity of the diaper. The acidified 25
hydrogel- acts as a pH-control agent by releasing protons upon contact
with urine. Such acidified hydrogels al so _ppovide sone fluid absorbing
capaci'ty. Patches such as described in Tableé" IV are | oaded with five tines
their weight of the synthetic urine solut i'ﬁ\@LEG\FC” bed 30 in Exanple V
and &e then worn on the ferearns of adult subjects for two hours. Skin pH
readings are then taken fRatchaly sanple using a flatSkarpthce el ectrode.

‘Results are set forth in Tabhe V.  TABLE V Patch Nog 21

Skin pH 1 - I 5.21 2. _

5.01'5 . 3 ¢ . . 5.015 06 4 .

4.345 5 3 3.76 It can be sgepggfromthe Table V

data that. the diaper. containing a succinlyated i on-eXghg&gi ng topsheet is
able to | ower 10 skin pH sirgnificantly: better than are*the di aper patches
contai n- ing no ion-exchangi g topsheet .and even bett-8;76 han di aper patches

containing acidified hydrpoelan BbeiidH from €fe 2bT8 Vodata ot he ‘draper
containing a succinlyated ion-exchanging topsheet is able to lower |
10 skin pH s_ig.'nificlant.ly better than are the diaper patches contain- -
' ihg no ion-exchanging topsheet and even better than diaper patches
containing acidified hydrogel material. '

9
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P
*1. A di sposabl e absorbent article suitable for absorbing di scharged -
body fluids while tending to lower skin pH, said article conprising a

< liquid inpervious backing sheet, a r@lLa&lM%I y
pervious topsheet and a flexible 5 absorbent Jmﬁmmmﬂmﬂpdrom lic
fiber material, said absor- bent core bein posi t1 orfed tbetween sai d back| ng
shket and sai d topsheet, - wherein relatpr y hydrophobic topsheet is - '
constructed at : least in part from polymeric non-woyen

fabric or filmmaterial which inits polymer structure 10 cont ai ns aﬁrdlc
moi eties in an amount Syfficiegt diopdgandat aagomntemw AREG1E VFoE at

| t h .t hat dt heet
eiggsur e to di égﬁ?ﬂ;{‘?@%q{}g&@a%@& g"&}? B’Ilgé@é %&ﬁ‘l‘g‘&l fﬂ?‘&%ﬁﬁ&sﬁaﬁpﬁhu?gn
gfficgl ve tob: sutd srdicleHcompmistihg nat Hﬁqﬁﬁd;gmﬁe;rﬁiélgn backing sBe@ttCth S.

i sposa iml.dn_the for e
di aper i Ir[: whi cﬁeﬁfgwﬁ?ﬁ @?&ﬁé\‘ﬂ’&gg&aghﬁiay 8?" Ha Fﬁm‘?@g}t a?% %t#f%ﬁf
meq/ g. 3. § Anabsarbeht coreocentajning Gydrophil v efifben materiaky- seid labsge- _
ebordi ng to Qﬁyﬁ%)'neea‘o@e"e?ﬁ? ﬁi“?eﬁa*&ﬁe "““eet"héa?%"%'{‘“@ “Pheck and"Safit! 1€
sel-ected from topsheet, vherein i tepghesty| at ed

1 ul hed | | u- | |

Grafts of  pol yaPerautshie 5 Ce gcr el a s A ic“?tyéﬁﬁﬁ'@@t poLRREe.
of cel | ul-osi cs"%'{““?"ﬁ'&l{ﬂg’é‘ ﬁl?r 1?% F"viﬂ i (85 polymerostructure
po: yol ;af i 09, peoﬂtaahkyabufircolmouﬂiscrm *.0] tdinbhﬁﬁ4ﬁiﬂ’ib?éﬁﬂ fdr‘]i yxtntpxdt olr;]e{z?d
ol yesters: c n ai-‘m ei e top- .shee |
Pratgrl al is aig écﬁéffift gp%éﬁ&uﬁt ?% ?eggh c pr eF?W?id“ﬁﬂ? 9,0, S the-
cel | ul osi c fabsheetnisubh sthati isafd ctopsheetisiuppnaexpisurer &6 | dischasget ibodyi c
acid to cell “'Jﬁ?l@"r%&‘é% Brt%fcoh?”h? an aﬂ?grﬁ Juhﬁam Zisl ef?ectrivét ttg][f&wﬂ-e

according to
cel lul osi c fabSkin BHt o mﬂ}%n:rtbe vzanseuwf gnom i s pr e"-b&rw 53)5.react| ng
cel lul ose with pol yackyéi

acble article accordmg to claim 1 in the form of a
disposable diaper in which the ion exchange capac:.ty of the topsheet
is at least 0.6 meq/q.

3. An article accordmg to Claim 1 wherein the ion-

exchange capacity of the topsheet is at least 1. 0 meq./gram.
& -An article according to any one of claims 1-3 wherem
the top-sheet material is selected fram - oxidized

cellulosics, phosphorylated cellulosics, carboxymethylated cellu- _

losics, succinylated cel'lul_bsics, grafts of polyolefin with ~/
5 polyacrylic acid_ or its deriVatives, grafts of cellulosics with '

polyacrylic acid or its derivatives, sulfonated polyolefins,

partially hydrolyzed acry]onitrﬂes and partially hydronzed
polyesters.
| 5. An article according to Claim 4 wherein the top-

sheet material is a succinylated cellulosic fabric prepared by
~ heating the cellulosic fabric with succinamic acid using a molar
ratio of succi_namic acid to cellulose OH groups of from
5 0.25:1 to 2:1. _ _
"~ §. An article .according to Claim 4 wherein the- top-
sheet material is a graft of cellulosic fabric with polyacrylic
acid and is prepared by reacting cellulose with polyacrylic acid



=19 in a weight ratio of polyacrylic acid to fabric of—fromabout—6-02:

to 2:1. 7. An article according to either one of clai re|n t he
tel lulosic fabric conprises a blend of rayon and pol @' ; Lcl e
according to any one of clains 1-7 wherein the erX|

addigionat]ly conpri ses particles of substi@ntial ly water-i nsol ubl e hydrogel
material in a weight ratio of hydrophilic fiber to hydrogel of from 30 70

to 98:2. 9. An article according to cJaim$8_ wherein-t t
hydr qgﬂ. lic fiimarveightatsgat P glwwﬂlﬁoas@ t8 @@rsc ‘%of gg%‘ﬂ'eﬁ Q@ Por di ng
tg e|L er onggoh: 1:Ia|rns 8 and 9 V\/nereln t he hydrogel material in the
absorhent core i, | ected. from h droI acryl o Il r.af.t rch,
acrylic acid graft e Aehicle Eée gh %?)l# g'gng Tdcégvrt?%/%rnl de
copol yners aruﬂxenceamnemcofabﬁeseomtdlsesg el blenﬂlof A:autos podamlyestaror bent '

article accor ding, t nh Ak oRORP!EtahY i BFABIAPY-Yikires engnce to

flexible absorbent core additionally comprises particles of
substantially water—insoluble hydrogel material in a weight ratio of
hydrophilic fiber t_o hydrogel of from 30:70 to 98:2.

9. An article according to claim 8 wherein the weight ratio of
hydrophilic fiber to hydrogel is from 50:50 to 95:5.

10. A diaper according to either one of claims 8 and 9 wherein
the hydrogel material in the absorbent core is selected from
hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch,
polyacrylates, isobutylene maleic anhydride copolymers and mixtures
of these hydrogels. | o '

11. A disposable absorbent article according to claim 1
substantially asdescribed with reference to Examples V-IX.




